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PREFACE

This final report of the North American test of criteria and indicators at the forest management unit level has exceeded my expectations.

In 1995, I first proposed the idea of the United States participating in the CIFOR research study as one of the official sites for an on-the-ground evaluation of a set of criteria and indicators of sustainable forest management.  The need for such an assessment was obvious to me, and I only suspected its relevance to broader issues of accountability and performance measures, which have become more evident as the study results emerged. The study results also have relevance to broad-based efforts for engaging people in discussions of sustainability and what it means to them.

Collaboration and involvement were key factors in the success of the North American test.  This became the “North American test” because of the collaboration and involvement of Canada, Mexico, and the United States.  Collaboration and involvement were further demonstrated, because participants in the North American test included not only scientists from all three North American countries, but also managers and on-the-ground specialists from the Boise Cascade Corporation, the Idaho Department of Lands, and the USDA Forest Service.  Idaho State University, the University of Idaho, and the Bureau of Land Management were also engaged as partners in the test.

Sustainability is about values.   Values, however, are difficult to define, because words often seem inadequate for expressing a value’s true meaning.  I believe the CIFOR research project is providing an important means by which to engage more people about what sustainability means.  The CIFOR project is helping to provide the words, and even the language, with which to define and discuss personal and societal values through the tests of the various criteria and indicators.  The local level is where the majority of people can begin to understand how various forest management practices do or do not contribute to sustainability.   Therefore, the CIFOR North American test is defining the boundaries of the values related to sustainable forest management that are most important to people at the local level in North America. 

The North American test of criteria and indicators of sustainable forest management is an excellent contribution to the state of knowledge about criteria and indicators at the forest management unit level.  It is also an important contribution to an understanding of sustainability as a statement of values.

BARBARA C. WEBER

Associate Deputy Chief for Research & Development

USDA Forest Service

Washington, DC
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North American Test of Criteria and Indicators of 

Sustainable Forestry

Executive Summary

This report presents an independent review of various sets of criteria and indicators of sustainable forestry. For background on the concepts of criteria and indicators see Appendix A.  The review was conducted under the auspices of The Center for International Forestry Research (CIFOR) by the USDA Forest Service Inventorying and Monitoring Institute.  This review constitutes CIFOR’s North American test of sustainable forest management, which is the seventh worldwide CIFOR test.   The test, hosted by the Boise National Forest, was conducted in southwest, Idaho, USA.

The test is part of a larger CIFOR project to develop sets of locally appropriate criteria and indicators (C&I) at the forest management unit (FMU) level.  C&I are tools that can be used to conceptualize, evaluate, and implement sustainable forest management.  The principal aim of C&I field-testing is to identify C&I that are objective, cost-effective, and relevant to the sustainable management of forests. The focus of the testing procedure is to identify the smallest number of C&I needed to reliably assess forest management in a cost-effective manner.  The CIFOR tests are unique in testing the application of C&I to the field level, where key decisions are made.

The Boise Study Area represents a forest management unit (FMU) a sophisticated level of forest management.  Most landholders maintain comprehensive resource management plans generally aimed towards long-term productivity and ecological health of the forest.  The area also has a comprehensive database and a high level of stakeholder involvement. The forest represents a valued resource for a wide range of users, supplying local peoples with revenue from timber products, outdoor recreational opportunities, fuelwood, and other forest products. The area also serves as a refuge for many animals and plants, and protects ecosystems and natural processes, which may be declining, on adjacent lands.

The lead agency for the evaluation was the United States Department of Agriculture’s Forest Service (USDA – Forest Service). The Boise National Forest was at the heart of the study area.  Other key cooperating land management agencies were the Boise Cascade Corporation and the Idaho Department of Lands. The Project team, selected from a wide range of disciplines from throughout the United States, Canada, and Mexico, consisted of three ecologists, one social scientist, one economist, three forest managers, and one forest geneticist.  Additional specialists included a carbon biochemist, an anthropologist, a systems ecologist, and a forest ecologist. 

Which Sets of Indicators Were Tested

The sets of C&I selected for evaluation during the North American test included: 1) those that emerged from the CIFOR Phase I synthesis; 2) CIFOR’s basic assessment guide for human well-being; 3) Canadian Council of Forest Ministers (CCFM) Criteria and Indicators of Sustainable Forest management in Canada (which are similar, but not the same as, the Montreal Process - see following paragraph); 4) local/regional indicators including the Idaho Forest Practices Act; and, 5) the Greater Fundy Ecosystem Guidelines developed for the Fundy Model Forest (see Appendix B for a detailed listing of all indicator sets tested). 

This project considered testing C&I that had come directly from the Montreal Process.  These C&I were developed following the 1992 United Nations Conference on Environment and Development (UNCED), where there was international agreement to formulate guidelines or criteria to ensure sustainable forest management.  One of the groups to take up this challenge was the Working Group on Criteria and Indicators for the Conservation and Sustainable Management of Temperate and Boreal Forests ("or the Montreal Process" Working Group) which was formed in Geneva in June 1994. It developed from the work of an International Seminar of Experts on Sustainable Development of Boreal and Temperate Forests, held in Montreal, Canada, in September 1993.  The Montreal Process Working Group membership now includes 12 countries covering over 90 per cent of the world's temperate and boreal forests, including Australia, Canada, Chile, China, Japan, the Republic of Korea, Mexico, New Zealand, the Russian Federation, the United States of America and Uruguay.   

In Canada, The Canadian Council of Forest Ministers had an ongoing project to develop C&I (1992) which was presented at Rio. In 1993, following UNCED, the Montreal process began with the Canadian Government initiative. The CCFM project predates the Montreal Process and the indicator sets are not identical.  However they are substantially similar, were further developed and thus more testable.  For this test, therefore, we used the CCFM indicator set. The CCFM has six criteria, 22 elements and 83 indicators while the Montreal Process has seven criteria and 67 indicators. Any Montreal Process indicators not covered by the CCFM set, were generally covered by the significant overlap with the CIFOR Phase 1 synthesis set.
Methods

Methods generally followed those prescribed by CIFOR (1996) with modifications to fit the site and North American context.  Field testing of criteria and indicators (C&I) involved three phases, conceived as four separate filters. The filters used evaluation parameters to examine each C&I. At each stage a particular C&I could be rejected, merged, or passed to more detailed evaluation in the next filter. These filters were conceived to be more than a simple, staged sifting process. The three stages explicitly allowed creative inputs and modifications to C&I, which were also subjected to the evaluation process.  

Stage 1, essentially a desk exercise, was a preliminary evaluation of all C&I in the initial sets selected.  First each team member was asked to read a comprehensive set of information on the study site, as well as local planning and evaluation documents.  Then each criterion and indicator was numerically ranked against a set of parameters.  Each parameter was given a score of 1-5 and general comments were given.  The results from stage 1 were tabulated and averaged in a spreadsheet (Form 1, Appendix E) and made available to the team at the start of the fieldwork stage.  

Stage 2, the Initial Fieldwork stage, consisted of a detailed three-day orientation workshop on  local social, economic, and ecological conditions, as well as a review of a summary of data available for the test. Following the orientation workshop, the team worked in sub-groups and discussed the tabulated results from Form 1.  After debate, individual criteria and indicators were rejected, merged or allowed to go to the next, more detailed evaluation. 

Stage 3 was a detailed, field evaluation of the each of the remaining criteria and indicators. We worked with reference material, other experts, and in discussion groups, to critique or refine the theoretical basis for each criterion or indicator. For each indicator, we also attempted to use data from the Boise Study Area to assess its practicality.  Wherever possible, we talked to local resource people to get their views on the value of the indicator.  For each indicator tested, team members filled out assessment forms (see Form 2, Appendix F).  The detailed test results are presented in Volume II of this report.  

Stage 4, the post-fieldwork stage, consisted of a two-day workshop where 60 new participants were drawn from different institutional and disciplinary backgrounds to critique the results of stages 1-3. This final workshop was held in Boise, Idaho, in the fall of 1998.

Results

In total, the group tested 207 indicators in detail and scanned another 200.  We accepted, or accepted with revision, 71 of the original 207 C&I tested. In most of these cases we suggested changes.  We rejected 65 of the 207 because they were conceptually weak, impossible to use operationally, or irrelevant to the North American context. We also proposed 5 new indicators. 

Breaking down the results by indicator set, the Canadian Council of Forest Ministers (CCFM) set of criteria and indicators had 62 of 104 accepted.  The remainder were rejected because they were conceptually weak, not well defined, or not relevant at the forest management unit level.  Some of these latter indicators had to do with carbon issues and contributions to global warming.

In general, the team felt that the use of criteria and indicators is still in the development phase:  there remain considerable difficulties to their use. Some of the indicators are very well developed, while others remain weak.  There were also difficulties integrating indicators across disciplines. Despite our best efforts to work in an interdisciplinary manner, the team still tended to work on a sectoral basis. There is still a lack of a basic theory of sustainability that integrates across sectoral lines.

Ecological C&I have probably received the most attention in the development of indicator sets.  Some good ecological indicators are being used throughout North America.  The main hindrances to further development of ecological indicators appear to be: i) limitations in theoretical understanding of how ecosystems function, and ii) how to practically measure complex ecological variables in the long term. On the practical side, measuring ecological parameters can be costly and time consuming.  Even tracking the changes in population for one species, if done with reasonable confidence limits, is extremely costly.  Very few agencies have the staff, expertise, and financial resources to do this for the long term.  Most long-term monitoring programs fail because programs are cut during periods of budget constriction.  Of the C&I sets reviewed, the CIFOR ecological indicators tended to be geared to tropical forests.  In practical terms, many of the indicators and even criteria were not applicable to temperate North American forests.  An example would be to "minimize gaps in the forest".  Such an indicator might be applicable to tropical systems and even mesic or wet forests in North America. In the dry pine forests of western North America, however, the objective is often to open the forest canopy.  

A major problem in testing the indicator sets is that they often had no supporting or explanatory material to support the concept. The CCFM material was generally more clear and applicable than the CIFOR material. However the theoretical rationale for indicator selection was often very brief or absent. For example, under "Extant Biomass" in the CCFM indicator set,  the only indicator provided was mean annual increment.  This might be a good measure of the growth rate of selected trees, but is a very limited measure of biomass as it does not include other biota.  Often it seemed that the measurement side of both CCFM and CIFOR relied too heavily on available data, even if the data were only vaguely relevant to the criterion or indicator.  While the team understands the needs for practicality in data use, it seems to undermine the indicator concept if available data are stretched to fit.

One subset of ecological C&I was related to carbon and global climate change.  These C&I were difficult to assess at the field management unit because they were generally written to apply at the national level. There is a link between all forests, no matter how small, and the global levels of CO2 that should be recognized; however, the C&I tested do not reflect the critical aspect of forest management that will mitigate the rise in CO2 levels.

Economic C&I  - The CIFOR and CIFOR-BAG C&I included no overt economic indicators other than some equity considerations in the CIFOR-BAG group.  A CIFOR working paper by Ruitenbeek and Cartier (1998) does address C&I from an economic perspective and was used as a source document for the test, although their suggested C&I were not actually part of the test set.

The Ruitenbeek and Cartier discussion offers some strong proposals for C&I, especially from the economic perspective, although it is weighted towards tropical forestry situations.  One particularly useful theme is that it may be easier to find the negation of an indicator rather than the affirmation (e.g., inequality rather than equality; unfairness rather than fairness).  The discussion also provides a useful stratification of issues regarding core themes of efficiency, equity and sustainability.  It also offers insights into the importance of policy related to sustainability and possible policy intervention points.  Unfortunately, from the perspective of the test, the paper actually provides an alternate set of C&I, reconfigured according to a pervasive economic perspective.  This made it difficult in some ways to extricate primarily economic C&I that could be added to the CIFOR set for evaluation.  Further, these C&I were largely organized using general sustainability principles rather than those largely focusing on forestry.

The CCFM C&I related to economics were generally rather limited in scale.  Nearly all C&I related to efficiency were focused on national economic parameters (e.g., productivity, capacity, non-market benefits, and contributions to GNP) and as a result were difficult to apply at the FMU level.  Further, several of the other economic indicators, while measurable and at an appropriate scale, have non-obvious links to sustainability (e.g., “index of the diversity of the industrial base”).  That is, the linkages may be based on second-order hypotheses (e.g., economic diversity promotes economic sustainability) which are not stated and may be untested.

The GFE/Idaho C&I do not include any economic indicators.

The team felt that economic C&I still required further development. The set tested was quite limited in that it was primarily diagnostic and focused on economic structure with few dynamic aspects.  The relationships to sustainability are mostly second-order.  Further, there was the fundamental difficulty of trying to incorporate the sustainability of economic/social systems into the realm of forest sustainability.  Is sustainable forestry a sufficient condition for economic and social sustainability?  Human systems are highly dynamic and adaptable.  While forest ecosystems are fundamental to meeting human needs, are they the vehicles for assuring economic and social sustainability?  Finally, the economic indicators should encompass more of the dynamics of economic processes (changes in system variables over time), since it seems that sustainability is inherently a dynamic concept.

It appears that the principles of sustainability that were applied in the test  (i.e.  Ecological integrity is maintained, Yield and quality of forest goods and services are sustainable, and Society accepts responsibility for sustainability) might better have been organized or simply evaluated by using principles from the general literature on sustainability.  For example, it might have been more useful to have categorized the C&I according to the following principles:

· Inter-generational equity: Requires that the needs of the present be met without compromising the ability of future generations to meet their own needs.  This would encompass concerns about long-term productivity, maintenance of ecological integrity, and making investments in natural capital;

· Intra-generational equity: All individuals of the present generation have an equal right to benefit from the use of resources.  This could include many of the C&I dealing with system aspects like ecological structure and function, income distribution and employment levels, access issues and participation processes;

· Precautionary management: Where there are threats of serious or irreversible damage and a lack of full scientific certainty about consequences, management should err on the side of caution.  This could encompass many of the management C&I as an organizing concept: the need for plans, monitoring and evaluation processes, operating guidelines, economic policies and social fairness;

· Subsidiarity in organization: Generally stated, decision making in society should be located at the lowest appropriate level.  In other words, decentralization should prevail so that decisions can be made by and for the communities and individuals most affected, with higher level or organizations being “subsidiary” to lower ones.  While this also incorporates many of the management C&I, it also provides the basis for many of the economic and social C&I by focusing on the conditions of local persons and communities, the scale commensurate with the FMU.

Management C&I sets that were tested focused on areas of the ecosystem that are actively managed for forestry.  This becomes both a strength and weakness.  Due to the long history of forest management in the US and other countries, management and concepts are generally based on analysis.  Forest resource data are generally readily available to support measurement or assessment of management indicators.  Forest inventory data have been collected and organized for decades, dating back to 1920's for portions of the Boise Study Area.  A wealth of forest inventory data exists for the last five decades.  The richness of information on timber resources often leads to its use as a surrogate measure for other resource values.  The management indicators tested are reasonably good measures of "good timber management" or management aimed at the most judicious use of the available resource, providing the best allocation for co-ordinated resource management.  This notion is a remnant of the multiple-use philosophy that dominated natural resource management in the 1960's, 70's and 80's.

The downfall of the existing management indicators as a measure of overall sustainability is the fact that the indicators are only aimed at acres of areas included in the forest management program, and tend to be focused only on the balanced management of trees.  These measures are relevant to overall sustainability of ecosystem conditions only to the extent that other resource values can be correlated with measures of the forest resource.  In the North American test, the concepts of forest management theory were applied to approximately 25% of the total area because only 25% of the test area is available for forest harvest.  This is problematic for a set of indicators intended to provide insight about the whole area.

Suggestion for improvement of the management indicator set would be to develop measures or indicators that can be appropriately applied to the whole study area or an entire ecosystem.  This would undoubtedly require a loosening of the definition of management to include activities such as no management, terrestrial and aquatic restoration, non-traditional forest removals, planning for ecological functions, and others.

Additional suggestion for improvement of the management C&I were developed at the Boise workshop.  These include the following:

1.
More than one-half of all forests in the world are owned by Non-industrial private forest owners (NIPF).  These lands make a significant contribution to all aspects of sustainable forestry.  The Boise test was not able to incorporate evaluation of management of NIPF lands.  In the future, efforts need to be made to account for the contributions of these lands to sustainability. 

2.
C&I need to be developed to measure the sustainable management of non-traditional forest products.

3.
The existence of a management plan does not guarantee sustainability.  The plan has to be implemented and be effective in achieving desired future conditions.  Following the Boise workshop, efforts were made to develop and align existing indicators to meet this need.  However, more work is needed to make this C&I set more robust.

The Social C&I tested came from two sources, CIFOR-BAG and CCFM.  CIFOR-BAG indicators have been designed to cover a range of social issues, but the developed nation/developing nation contrast between the North American test and previous tests resulted in significant incompatibility in applying the indicators. Specifically, the CIFOR-BAG indicators were written from a context where the social systems were more firmly imbedded within the forest. This might be best described as the difference between forest-dwelling or forest dependent people and people who live in a forested area. The connections in the North American context are generally (although not always in Mexico or in some Aboriginal communities) less tightly related, which means that some indicators must be interpreted in a different way.

In the North American context, particularly in Canada and the U.S., there is an extensive legal and constitutional structure, that protects many of the property and treaty rights that are more variable in developing countries. The result is that the indicators are relatively easy to monitor and assess, but not useful to measure people's satisfaction with these legal/ constitutional structures. 

An extensive set of CIFOR-BAG methods was developed for testing in other locations. These methods were undoubtedly particularly useful where no data sources exist on the social systems. These methods are almost uniformly anthropological in origin and are not designed to take advantage of the existing data sources in North America. These anthropological techniques may be most useful in relatively small test areas or as initial means of scoping or refining methods. We found these techniques to be less useful in an area that was relatively large and where we wanted to be able to have generalizable results. In a context where data validity and reliability are hotly contested, techniques that acquired perspectives from a wide range of sources in a replicable fashion were more desirable. Part of this is the adaptation of the techniques to the North American context and part is undoubtedly the difference associated with the background of the social scientists involved in the North American test.

The CCFM indicators were written from the North American context, and consequently were already adapted to address some of the more pertinent specific topics. Specific comments regarding this set are largely focused on the extent to which this set of C&I were developed.  In general, CCFM indicators were poorly detailed. Data sources were suggested, but only occasionally were methods discussed. Finally, no means of scaling these indicators were discussed.  The CCFM indicators were designed for a national level scale. As a result, some indicators were not relevant at the study area level, or data sources and methods of data collection were not specific enough to be useful. 

Conclusions 

Clearly, it is important to better understand the status of our relationship with the ecosystems that sustain us.  For all the primary resource industries -- agriculture, fishing and forestry -- the idea of living sustainably with the land seems obvious. It would seem to be a simple task to assess if we are living sustainably or not.  In practice, however, assessing "sustainability" is confounded by a host of difficulties.  Some of these are scientific, pointing to flaws in our basic understanding of systems.  However, scientific issues seem minor compared to the problems that arise from different perspectives on the nature of sustainability.  

We ask a great deal from the definition of sustainability.  We want "healthy ecosystems" rich in native biodiversity, "equitable" social systems, and a continual flow of goods and services for humans.   When we look for examples of sustainable human systems we can find none that meet all these criteria.  Certainly, history shows us examples of human societies living in the same way on the same place for hundreds or even thousands of years.  But the team knows of no examples where this was done without inequity or major ecological impacts. 

We continue to have difficulty with the concept of sustainability.  Some view it as a way to limit development, others as a hoop to jump through to ensure development can occur.  Both views operate from a perspective of minimum.  In one view it is minimum development, from the other it is minimum level of interference with development.  The team felt that sustainability will only be helpful when we look for optimum arrangements of the ecological, economic, and social values.  As long as we stay in the argument of the minimums, we have not changed the nature of the debate, only changed the words we use to argue. If we fail to look for the best allocation or set of conditions through time, we are likely not to find it. 

In addition to the basic conceptual problems with defining sustainability, the sets of criteria and indicators we tested to assess sustainability of managing forested ecosystems all have major problems.  The problems are listed below:

· The tested indicator sets were developed at the national level, and do not translate well to the forest management unit.  Indicators will only work when they inform management.  If "management" means the people and groups making the decisions at the forest management unit, then the indicator sets provided fall short.

· Indicators will only work when they can be referenced against a target (norm or verifiers).  Neither the CCFM nor the CIFOR phase 1 sets provided useful targets for any of the indictors.  This is the serious shortcoming in translating national level sets to the field level.

· There is a serious challenge to overcome in the use of terminology for what is a principle, criterion or indicator.  They were often confused or overlapped between and within indicator sets.  

· The indicator sets tested were generally poorly documented and referenced.  Where references were given, many of the key references from the relevant literature were missing.  In most cases, the rationale why a particular measure was a good measure of sustainability was absent or weak.

· The indicator sets do not address the operational issues surrounding their use.  Issues of cost, replicability, data management, and quality control are not addressed.  These are key issues at the field management level.  They are also the key areas why the vast majority of all monitoring programs fail.  If we are to monitor for sustainability using criteria and indicators, these issues must be addressed.

· There is still no accepted theoretical basis for the integration of ecological, social and economic indicators.  We recommend CIFOR pursue the line of reasoning described in a paper submitted to the team (Appendix H) that explores such a theoretical basis for integration.

Despite these criticisms, the team felt that criteria and indicators can fill a  critical role in assessing sustainability. There are many excellent ideas in the sets of C&I we tested.  We accepted the majority of indicators as providing valuable understanding on the sustainability of actions in the forest.  However there is a long way to go to get these ideas operating and accepted at the field management unit.  It is time to move the debate over C&I from national policy forums to the field management unit.  At their heart, C&I are practical applications of knowledge.  We must remember to focus on their practicality.  Otherwise we will ignore many pressing  and real problems while we "get the science right".

North American Test of Criteria and Indicators 

of Sustainable Forestry

1.0  Introduction

The question of  “sustainability’ has become a key consideration in most human endeavors.  Whether it is in forests or farmland, rivers or oceans, we are increasingly challenged to consider the consequences of our actions.  Humans are part of ecosystems.  The key question is not how much should we harvest or how much should we protect, but rather is the overall system sustainable.  Many organizations, nations, and industrial groups have been trying to develop sets of criteria and indicators to assess sustainability of forest ecosystems.  This document contains the results of an independent review of a range of different sets of criteria and indicators of sustainable forest management.  The review was conducted under the auspices of The Center for International Forest Research (CIFOR).  This review constitutes CIFOR’s North American test of sustainable forest management, which is the seventh worldwide CIFOR test.  The test was hosted by the Boise National Forest and was conducted in the area of southwest Idaho, USA.  Field testing for the project began on June 8, 1998 and was concluded on July 10. Funding was provided by the United States Agency for International Development (USAID), the USDA - Forest Service Office of International Programs and USDA – Forest Service Research.

The North American test is part of the second phase of the CIFOR research project to develop criteria and indicators of sustainable forest management. The primary focus of CIFOR’s criteria and indicators project has been in tropical countries.  However, the principles are potentially applicable to temperate forest management as well.   The USDA Forest Service participates on the scientific advisory board for the criteria and indicator research project and offered to host the North American test at an appropriate location in the United States.  A team of experts was identified from Canada, Mexico, and the United States to test the CIFOR criteria and indicators, along with other appropriate sets of criteria and indicators.  

The North American test includes some unique characteristics that influence the results when compared to previous CIFOR criteria and indicator tests.  With the potential exception of tests in Germany and Austria, the North American test occurred in a markedly different social, legal, political, economic, and ecological venue than the tests that CIFOR has carried out in tropical countries.  The North American test also occurred after CIFOR developed a preliminary synthesis of the earlier tests (CIFOR's phase 1).  Therefore the North American test had the benefit of previous experience, but also very different socio-ecological conditions. 

Mexico, Canada, and the United States support the North American Test of the CIFOR project through cooperation by Instituto Nacional de Investigaciones Forestales, Agricolas y Pecuarias, the Canadian Forestry Service, Parks Canada, and the USDA Forest Service.

1.1  Why use Criteria and Indicators? Do they have value? 

The 1994 "Montreal Process", and the subsequent 1995 “Santiago Declaration”, committed the temperate and boreal forest nations, including Canada, the United States, and Mexico, to use criteria and indicators to provide a common understanding of what is meant by sustainable forest management. According to this declaration, criteria and indicators are to provide a framework for describing, assessing, and evaluating a country's progress toward sustainability.  The main focus of the Montreal Process is on national level criteria and indicators.

This report is the result of an independent test of sets of criteria and indicators of sustainability, in this case the sustainable management of forests in a particular place.  Before considering our test results, or test approaches, it is first important to examine the assumptions behind our work.  First and foremost, we must ask the question “are criteria and indicators useful to help us understand anything?”.  Second, "do criteria and indicators have relevance to a concept such as sustainability?".  The team debated these questions during its work.  We tried to provide insights, from our own disciplines, into what would help us assess the sustainability of the systems in which we live.  The answers to questions on the value of criteria and indicators are not easy, but we will at least try to clarify the assumptions under which we worked.

Sustainability has been rightly criticized as being a “fuzzy idea”.  It has been called unscientific, immeasurable, and even useless.  There is some truth in those accusations.  However, using fuzzy ideas to define our hopes, dreams, and values has never deterred humanity in the past.  Notions such as honor, or justice, or truth are the common currency of our lives.  They are certainly not more rigorous in their definition than sustainability.  Societies regularly use the best of their knowledge systems to support and clarify these fuzzy ideas.  For example, the justice system uses biological and physical sciences in the applied forensic sciences to aid in determinations of guilt or innocence.  Governments use economics and sociology to help design tax legislation.  These are just two examples of the use of science to help make decisions, but, in neither case does science have the last word.  So it is with sustainability.  The use of criteria and indicators aims to apply knowledge systems to help society understand its position relative to sustainability.  Those knowledge systems include economics, sociology, biology and the physical sciences.  Debates on the merits of one type of science relative to another seem trite.  We need all our understanding to deal with a notion such as sustainability and the underlying problems that prompted its rise in popularity.

The idea of sustainability is based on having a relationship with the earth that will persist.  It is an effort to avoid a future that seems increasingly bleak as, worldwide, we record dramatic losses of the biological diversity on our planet and a decline in the flow of goods and services that come from intact ecosystems.  Human population numbers are soaring and individual human consumption levels seem insatiable.  We are now 5.8 billion people and projected to double by the year 2040.  Of those who have tried to understand the carrying capacity for humans on our planet, the vast majority feels such a doubling of the human population would be disastrous.  Sustainability is an attempt to define a way of living on our planet that avoids bleak consequences. With all its flaws, sustainability has at least gained international currency.  There appears to be no other competing model.

Because sustainability is such an inclusive idea, it draws on a wide range of the "sciences".  These sciences describe ecological and social systems as highly complex.   A common criticism of indicators is that they are an inadequate tool to deal with such complexity.  That is perhaps so, but there are few alternative solutions to deal with such complexity.  Certainly there are models and approaches that explicitly try to incorporate or accommodate such complexity.  We would argue that those model outputs are simply better indicators.  There need not be anything simple or unscientific about indicators.  They are the best “gauges” we can find to understand the “performance” of the system. 

Indicators are used by people for many different reasons, but they certainly pervade our lives.  Some of our most celebrated indicators are weak and easy targets for ridicule.  The Gross National Product (GNP) of the United States increased after the Exxon Valdez leaked millions of gallons of crude oil onto the shores of Alaska.   This has been used as an indictment of the GNP as an indicator.  Perhaps it is more an indictment of a use of the indicator.  The Gross National Product was never designed to be an indicator of the state of the nation.  It simply is a measure of the volume of transactions within the economic system.  It should be never used for more.  A better example of an indicator might be human body temperature.  It has been shown to be a very sensitive indicator of a whole range of system dysfunctions, and it has well established norms and variances.  However, by itself, body temperature never tells the whole story about human condition.

We do not have one comprehensive indicator for sustainability, and that is surely a good thing.  Sustainability does not have a unified theoretical basis, and thus no common denominator, despite the efforts of non-traditional economists to use dollars.  Understanding sustainability requires a suite of indicators, each chosen to say something important about the system and where it is headed.  Managing for sustainability requires paying attention to all the indicators in the suite.  At least for the present, the individual indicators cannot be averaged, or chosen between, or put on a common scale.  Certainly some are more important, or better, than others.  We see the suite of indicators as a work in progress.  As we learn more, we should develop better ones.

We are working under the assumption, perhaps naively, that better information on the ecosystem (which includes human social systems) will lead to management decisions that have a better chance of being sustainable.  If we assume all management (decisions in the generic sense) is a choice between alternative futures, the value of indicators is to provide information on the direction and future state of the system. Simply put, for any given decision, where is the system likely to go?  We are assuming that managers will not make “bad” or “unsustainable” decisions on purpose.  We assume that “bad” or “unsustainable” decisions are made because of  (1) weakness of models (of the mind or in a computer) used to create the forecasts that underlie the design of management of forests and of related environmental systems, and (2) insufficient attention to, or impossibility of following, those forecasts during implementation. People do not make dumb choices, so much as they choose from among dumb forecasts and/or make insufficient effort to ensure that the actions are invoked to "cause" the chosen forecast to happen (Baskerville, 1997).

1.2  CIFOR - History of the C&I Testing Project

1.2.1 Criteria and Indicators Testing 

A major project of CIFOR has been the development of sets of locally appropriate criteria and indicators (C&I) at the forest management unit (FMU) level for different parts of the world.  C&I are tools, that can be used to conceptualize, evaluate and implement sustainable forest management.  The principal aim of C&I field-testing is to identify C&I that are objective, cost-effective, and relevant to the sustainable management of forests. The focus of the testing procedure should be to identify the smallest number of C&I needed to reliably assess forest management in a cost-effective manner. 

The process of identifying appropriate C&I is based on the evaluation of existing sets of C&I. If gaps exist, or if existing C&I are not suitable, new or substitute  C&I can be developed. This iterative process involves multiple stakeholders in the region or countries concerned. The methods chosen by CIFOR were developed by using interdisciplinary teams of experts acting within the framework of a well-defined iterative process (Prabhu et al., n.d.). 

One of the advantages CIFOR brings to this type of study is its status as an international research center, which grants it visibility, neutrality, and access that might be more difficult for a national research group to attain. This is particularly important in differentiating CIFOR’s efforts from those of commercial firms, for instance, who want to become involved in timber certification. CIFOR expects these results to be helpful to such certifying bodies, as organizations such as the Forest Stewardship Council (FSC) require them to document and publish their procedures more openly. CIFOR also expects these results to be of use to local level forest managers and to policy‑makers, both of whom are trying to enhance the sustainability of forest management.

CIFOR’s emphasis on field testing of C&I internationally is a unique contribution. Other international efforts to address C&I development and improvement have been conference initiatives. CIFOR has found the field testing to be an important component in this process, and expects its findings, as a result, to contribute more directly to national initiatives.

Expected gains from the process include:

· ability to discern clearly between sustainable and unsustainable forest management practices, and so reduce uncertainty concerning environmental and social costs of logging. This will enable greater productive use to be made of forests; 

· preferential treatment or better prices for forest products, especially timber, from sustainable sources through certification; 

· reduction in environmental impacts and degradation through an improved ability to diagnose the factors affecting sustainability of management practices; and 

· reduction in social inequities and enhancement of opportunities for income generation and improved quality of life.

1.2.2 Summary of Previous CIFOR Tests

(for more detailed information on previous CIFOR Tests see Appendix J)

The results of the first phase of field tests in Germany, Indonesia, Côte d’Ivoire, Brazil, and Austria showed considerable commonality on the relevance of C&I related to policy and legal frameworks, and ecological and production aspects to all test sites.  There was a marked divergence regarding the social aspects of forest management. The social C&I selected at each site, not surprisingly, showed the least amount of commonality. 

The tests also showed that more work is needed to make the conceptual framework of principles, criteria, indicators and verifiers more consistent and operational.  The ITW and Woodmark sets were the sources with the largest number of references in the proposals made by the experts at each of the three tropical test sites.  The ITW set with over 600 C&I was generally considered to be the most comprehensive, in terms of conventional forest management.  The Woodmark set was considered to be the most prescriptive of the five base sets used in these initial tests. 

The sixth test in Cameroon served to refine the operational requirements for C&I field-testing, and further tested several improved C&I related to biodiversity and genetics. 

Based on these field experiences, CIFOR suggests that an appropriate set of C&I address issues within the following four categories:

· matters largely outside the influence of the forest management unit: policy, planning, and legal frameworks,

· ecological impacts of the management of forests,

· impacts on the social environment, including economic impacts, and

· C&I related to the production of goods and services, including C&I related to financial performance.

The generic set of C&I that arose from the Phase I work is included in Appendix B. 

1.3 The North American Test

The North American C&I test was conducted in the area of the Boise National Forest, Idaho, from June 8 to July 10, 1998.  Preparatory work for the field test began in late March, 1998.  A more detailed description of the test area is presented in Volume 2 of this report.  

The Boise Study Area represents a sophisticated level of forest management.  Most landholders maintain comprehensive resource management plans generally aimed towards long-term productivity and ecological health of the forest.  The area also has a comprehensive database and a high level of stakeholder involvement. The forest represents a valued resource for a wide range of users, supplying local people with revenue from timber products, outdoor recreational opportunities, fuelwood and other forest products. The area also serves as a refuge for many animals and plants and protects ecosystems and natural processes, which may be declining, in adjacent lands.

The lead agency for the evaluation was the United States Department of Agriculture’s Forest Service (USDA – Forest Service). Project team members were selected from a wide range of disciplines and originated from throughout the United States, Canada, and Mexico.  The core test team consisted of two ecologists, one social scientist, one economist, two forest managers, and one forest geneticist.  Additional specialists included a carbon biochemist, an anthropologist, a systems ecologist, and a forest ecologist. 

The objectives of the test were: i) to conduct a scientific evaluation of various sets of C&I; ii) to define C&I useful to forest managers and those interested in forest outcomes; iii) to attempt to integrate social and ecological C&I into a comprehensive sustainability model; and, iv) to develop new or refined criteria and indicators. 

1.4 Which Sets of Indicators Were Tested

The sets of C&I selected for evaluation included: 1) those that emerged from the CIFOR Phase I synthesis; 2) CIFOR’s basic assessment guide for human well-being; 3) Canadian Council of Forest Ministers (CCFM) Criteria and Indicators of Sustainable Forest management in Canada (which are similar, but not the same as, the Montreal Process - see following paragraph); 4) local/regional indicators including the Idaho Forest Practices Act; and, 5) the Greater Fundy Ecosystem Guidelines developed for the Fundy Model Forest. (see Appendix B). 

This project desired to test C&I that had come from the Montreal Process.  These C&I were developed following the 1992 United Nations Conference on Environment and Development (UNCED), where there was international agreement to formulate guidelines or criteria to ensure sustainable forest management.  One of the groups to take up this challenge was the Working Group on Criteria and Indicators for the Conservation and Sustainable Management of Temperate and Boreal Forests ("or the Montreal Process" Working Group) which was formed in Geneva in June 1994. It developed from the work of an International Seminar of Experts on Sustainable Development of Boreal and Temperate Forests, held in Montreal, Canada, in September 1993.  The Montreal Process Working Group membership now includes 12 countries covering over 90 per cent of the world's temperate and boreal forests, including Australia, Canada, Chile, China, Japan, the Republic of Korea, Mexico, New Zealand, the Russian Federation, the United States of America and Uruguay.   

In Canada, The Canadian Council of Forest Ministers had an ongoing project to develop C&I (1992) which was presented at Rio. In 1993, following UNCED, the Montreal Process began with the Canadian Government initiative. The CCFM project predates the Montreal Process and the indicator sets are not identical.  However they are substantially similar, were further developed and thus more testable.  For this test, therefore, we used the CCFM indicator set. The CCFM has six criteria, 22 elements and 83 indicators while the Montreal Process has seven criteria and 67 indicators. Any Montreal Process indicators not covered by the CCFM set, were generally covered by the significant overlap with the CIFOR Phase 1 synthesis set.
The field test allowed hands-on testing of the candidate C&I against real data in a working situation. It also allowed the team to interact with forest managers, local experts, individuals, and interest groups. 

With the completion of the field test, the group finalized their C&I “tool-box” for future presentation of the results to area managers and stakeholders during a September 1998 workshop in Boise, Idaho.  The results of the test and comments arising from the workshop were incorporated into this final report.

It is hoped that the C&I that emerge from the Boise National Forest test will contribute to the development of unbiased and objective systems to assess the sustainability of forest management in other parts of North America and elsewhere in the world.  They are aimed ultimately to serve as tools for those wishing to develop or improve their own C&I. 

1.5  Support for the Project

The United States Department of Agriculture, Forest Service, served as the sponsor and lead agency for the test exercise. The Forest Service selected  the location for the C&I test and picked the members of the expert test team. Throughout the test process, the Forest Service provided logistical support to the expert team, provided multi-attribute data for analysis, and made available database expertise. The Forest Service is a principal landowner in the area, with parts of three national forests extending over the area of the test site.  The Boise National Forest makes up the majority of the test area and acted as host for the test.  

The Idaho Department of Lands and the Boise Cascade Corporation supported the project through supplying data and information, staff time, and logistical support for field tours.

Work facilities, including access to a GIS lab and GIS staff, were provided for the test team at Boise State University in Boise, Idaho. 

1.6 Scale Issues – how big is a forest management unit?

Criteria and Indicators of sustainability have been considered and described at several scales.  The most well known scale is associated with the Montreal Process, a system that develops reports for nations such as Canada, Mexico and the United States.  These national reports are based on sub-national ecological units within which descriptive data are collected on various indicators.  Numerous other scales could be used for evaluating sustainability attendant with the scale of an assessment on sustainability (see Table 1).  The North American test reported on in this document was conducted at what has been referred to as the Forest Management Unit (FMU).  The FMU is considered to be comprised of one or more ownerships that make decisions about how the landscape will be affected by land and resource management activities.  Social and economic conditions are considered as the direct effects of actions on the FMU.  Ownership size varies but in the case of this study, various ownership sizes are provided in the description of the Boise Test Site in Volume II of this report.   The scale of the analysis area for evaluating criteria and indicators directly affects the definition of the individual criteria and indicators. In some cases criteria and indictors are only applicable at a small range of scales and in other cases they can apply across a wide range of scales.  When criteria and indicators are considered across scales, the definition of the criteria and indicator itself may change scale or only the metric used to quantify the criteria or indicator may change with no definition change.  In the North American test, no consideration was given to how the criteria and indicators were related to other scales such as the Montreal Process since such an evaluation was outside the scope of this project.           

Table 1. Frameworks and Assessments of Ecological Assessments








Assessments
Assessment

Levels
Terrestrial

Units
Aquatic

Units
Social

Units
General Polygon Size


GLOBAL
Dry Domain
Pacific Domain
Continent: North America
1,000,000's of square miles


CONTINENTAL
Temperate Steppe Division


100,000's of square miles

Columbia River Assessment
REGIONAL
Mid. Rocky Mtn

Steppe - Coniferous forest

- Alpine Meadow Province
Columbia River Basin
States:

Idaho

Oregon

Washington

Montana
10,000's of square miles

Columbia River

Section:

Idaho Batholith
Snake River Aquatic Basin


State:

Idaho
1,000's of square miles

Basin Assessment and Forest Broad scale Assessments

Forest Management Unit
Subregion
Subsections
Salmon River

Sub-basin
County:

Valley

Boise

Adams, etc.
10s to low 1,000's of square miles

Forest Watershed Assessment
Landscape
Land type Associations


Watersheds & groups of sub-watersheds
Communities:

Yellowpine

Cascade, etc.
1,000's to 10,000's of acres

NEPA Process
Land Unit/Site
Land type & 

Land type phase
Stream reach & Valley Bottom stretches
Neighborhoods:

Terrace lakes

Households
100's to 1,000's of acres

< 100 acres

2.0  Testing Methodology

2.1  Assessment Team

Core Project Team:

Dr. Thomas Hoekstra (Project Coordinator)

Forest Service Coordinator, 

USDA Forest Service

3825 East Mulberry Street, 

Ft. Collins, CO  80524

Tel. 970 498‑2370

Fax. 970 498‑1854

E-mail: thoekstr/wo_ftcol@fs.fed.us


Dr. Stephen Woodley (Team Leader)

Forest Ecologist, Parks Canada

Jules Legar Building, 26 Eddy Street, 4th floor

Hull, Quebec Canada K1A OM5

Tel. 819 994‑2446

Fax. 819 997‑3380

E-mail: stephen_woodley@pch.gc.ca



Dr. Pamela Wright 

Director, Centre for Coastal Studies

School for Field Studies

29 Scott's Lane, Banfield, BC

V0R 1B0

Tel. 250-728-2389

Fax. 250-728-2391

E-mail: Pwright@island.net


Dr. Clinton K. Williams

Ecologist, Vegetation Management

USDA Forest Service

Intermountain Region

324 25th Street, Ogden, UT  84401

Tel. 801-625-5795

Fax. 801-625-5127

E-mail: cwilliams/r4@fs.fed.us 



Mr. Brad Holt

Ecosystem Manager, Boise Cascade Corp.

P.O. Box 50, Boise, Idaho  83728

Tel. 208-793-2586

Fax. 208 793‑2712

E-mail: Brad_Holt@BC.com 


Dr. Ladd Livingston

Supervisor, Forest Insect and Disease Section

Idaho Department of Lands

701 River Avenue, PO Box 670

Coeur d'Alene, ID  83814

Tel. (208) 769-1525

E-mail: idlbug@nidlink.com



Dr. Greg Alward

Economist, USDA Forest Service

3825 E. Mulberry St.

Fort Collins, Colorado  80524

Tel. 970-498-1861

E-mail: galward /wo_ftcol@fs.fed.us


Dr. Judy Loo

Research Scientist, Forest Genetics

Canadian Forest Service, Atlantic Region

P.O. Box 4000, Fredericton, N.B.

E3B 5P7

Tel. 506-452-3398

Fax. 506-452-3525

E-mail: jloo@fcmr.forestry.ca



Mr. Leonel Iglesias Gutierrez

Regional Forestry Research Director,

North Central Region

Instituto Nacional de Investigaciones Forestales, Agricolas, y Pecuarias

Av. Cuauhtemoc 200, Quarto pisso, Col. Cuauhtemoc

CP 310020, Chihuahua, Chih., Mexico

Tel. 011-52-14-11-7383 (7767)(7515)

E-mail: Iglesl@cirnoc.inifap.conacyt.mx




Additional Experts:

Dr. Alex Moad

International Forestry, USDA Forest Service

Franklin Court Building

1099 14th St., N.W., Suite 5500 W

Washington, DC  20005

Tel. 202 273‑0163

E-mail: amoad@if.arctic.com


Dr. Heather C. Huppe

U.S. Agency for International Development

Global Center for the Environment

G/ENV/ENR, RRB Rm. 3.08-152b

1300 Pennsylvania Ave., N.W.

Washington, D.C. 20523-3800

Tel. 202-712-5624

Fax. 202-216-3174

E-mail: hhuppe@usaid.gov



Lynette Z. Morelan

Ecosystem Management Coordination

Boise National Forest

1249 S. Vinnell Way, Suite 200

Boise, Idaho  83709

Tel. 208-373-4170

Fax. 208-373-4276

E-mail: lmorelan/r4_boise@fs.fed.us


Dr. Carol J. Pierce Colfer

Center for International Forest Research

PO. Box 6596 JKPWB
Jakarta 10065, Indonesia

E-mail: c.colfer@cgnet.com

Support staff:

Andrew Skibicki

Writer, data analyst

25 Boyne Court, Apt 203

Fredericton, New Brunswick

E3B 2A8

506-455-4535

E-mail: Skibicki@compuserve.com


Carrie King

Graduate Student, GIS assistant

Boise State University

4809 Edson, Boise, ID  83705

Tel. 208-381-0439

E-mail: Cking@RMCI.NET



2.2 Description of Methods

Prior to the initiation of the North American field test, several meetings were held to inform and seek participation in the test. In March, 1998, the CIFOR coordinator (Dr. Moad), Project Coordinator, (Dr. Hoekstra), Team Leader (Dr. Woodley), and Boise National Forest personnel made a series of presentations to potential cooperators and interested participants in the North American field test.  Interested participants included agencies, corporations and others who might provide data, present research papers or observe the test. In addition, a meeting was held for groups that could have an interest in knowing what the test would be about but who would not be expected to participate.  Finally a briefing was held for both State of Idaho and U.S. Congressional staff to provide information about what the North American test was and would expect to accomplish.   In addition, the CIFOR test leaders met with the Boise National Forest and Boise State University personnel to make all the logistical arrangements for the period when the entire team would be in Boise during June –July, 1998.

Methods generally followed those prescribed by CIFOR (1996) with modifications to fit the site and North American context.  Field testing of criteria and indicators (C&I) involved four stages, with each stage acting as a separate screening or filter. The filters used evaluation parameters to examine each criterion and indicator. There were separate evaluation forms for criteria and indicators.  At each stage a particular criterion or indicator could be rejected, merged, or passed to a more detailed evaluation in the next stage. These filters were conceived to be more than a simple, staged sifting process. The four stages explicitly allowed creative inputs and modifications to C&I, provided these were also subjected to the evaluation process.  The four stages are described below:

Stage No. 1: Pre-fieldwork

Stage 1 was essentially a desk exercise to carry out a preliminary evaluation of all C&I in the initial sets selected.  First each team member was asked to read a comprehensive set of information on the study site, as well as local planning and evaluation documents.  Then each criterion and indicator was numerically ranked against a set of parameters as shown in Form 1 (Appendix E).  The parameters were as follows:

· Class definition? - (Biophysical, Social, Planning & Policy, Damage control management, Yield control management)

· Closely and unambiguously related to the assessment goal?

· Does it fit into a theoretical framework?

· Easy to detect, record and interpret?

· Provides a summary or integrative measure?

· Adequate response range to changes in levels of stress?

Each parameter was given a score of 1-5 and general comments were given.  The results of Form 1 were tabulated and averaged in a spreadsheet and made available to the team at the start of the fieldwork stage.

Stage No. 2: Initial Fieldwork:

The team members assembled at the Boise study site and were given a detailed 3-day orientation workshop on the local social, economic, and ecological conditions, as well as a summary of data available for the test.  The third day of the workshop was devoted to a field trip, which looked at forest conditions and harvest practices on all land ownerships.  The agenda for the initial workshop is provided in Appendix G. Following the orientation workshop, the team worked in sub-groups and discussed the tabulated results from Form 1.  After debate, individual criteria and indicators were rejected, merged or allowed to go to the next, more detailed evaluation (Form 2, which was completed in stage 3).  

Terminology was not consistent between the sets of criteria and indicators tested. To test the same elements between the indicator sets, members used the definitions of principles, criteria, and indicators provided by Tropenbos (1997), that are as follows:

•
A principle is a fundamental law or rule, serving as a basis for reasoning and action.  Principles have the character of an objective or attitude concerning the function of the forest ecosystem or concerning a relevant aspect of the social system that interacts with the ecosystem.  Principles are explicit elements of a goal, e.g. sustainable forest management or well-managed forests.

•
A criterion is a state or aspect of the dynamic process of the forest ecosystem, or a state of the interacting social system, which should be in place as a result of adherence to a principle.  The way criteria are formulated should give rise to a verdict on the degree of compliance in an actual situation.

•
An indicator is a quantitative or qualitative parameter which can be assessed in relation to a criterion.  It describes in an objectively verifiable and unambiguous way features of the ecosystem or the related social system, or it describes elements of prevailing policy and management conditions and human driven processes indicative of the state of the eco‑ and social system.

•
A norm is the reference value of the indicator and is established for use as a rule or a basis for comparison.  By comparing the norm with the actual measured value, the result demonstrates the degree of fulfillment of a criterion and of compliance with a principle.  Note: We used target and verifier in the same context.
At this point we regrouped the criteria and indicators under three main principles, following the Tropenbos definitions.  The three main principles followed an amalgamation of principles provided by various sets of indicators.  The principles were (1) maintenance of ecological integrity, (2) yield and quality of forest goods are sustainable, and (3) society accepts responsibilities for resource management.  These three generalized principles are common to virtually all definitions of sustainability.
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Stage No. 3: Main fieldwork testing:

After regrouping the results of the first filtering of candidate C&I, the team worked in groups, or singly, to conduct a detailed evaluation of the each of the remaining criteria and indicators.  Most emphasis was on field testing indicators.  Members worked with reference material, and in discussion groups, to critique or refine the theoretical basis for each criterion or indicator.  In some cases, this meant directly contacting experts in the local area or reaching others by telephone or e-mail.   For each indicator, team members also attempted to use data from the Boise Study Area to assess its practicality.  Wherever possible, team members talked to local resource people to get their views on the value of the indicator.  In practice, this stage of the field work consisted of a cyclic repetition of inductive and deductive approaches, as team members applied their existing knowledge to the C&I, then tested their conclusions against field realities and their colleagues’ views, returning to re-evaluate the C&I with their now-improved knowledge, in an iterative process.

For each indicator tested, team members filled out assessment forms (see Form 2, Appendix F).  The detailed test results are presented in Volume II of this report.

State No. 4: Post-fieldwork stage - workshop:

Following the field-testing and modification of candidate C&I, the process turned to a discussion/modification stage where team members discussed proposed C&I with other participants. A total of 60 new participants attended a post-fieldwork closing workshop.  The participants represented a wealth of experience from academia, industry and government, characterized by their knowledge and interest in sustainable forest management.

During this two-day workshop, working groups discussed the proposals made by the team concerned. This provided peer review to the team members’ work and also a first view of the wider applicability of the proposed C&I.

All comments from the post-fieldwork workshop were recorded and incorporated into this final report.

3.0  The Boise Test Site

The Boise test site was selected by the USDA-Forest Service as an excellent place to conduct this test for the following reasons:

· The area has a long management history and good documentation of forest management and forest structure and function.

· A range of ownership groups was willing to participate in the test, including National Forest, State lands, and Industrial Freehold lands (Boise Cascade Corp.).

· The Boise National Forest and State Endowment Lands are recognized as a permanent forest estate with goals of sustainable forest management.

· The area has been the subject of considerable research, and has well-developed ecological and social models as well as accessible databases.

· There is significant public involvement in the management of the forest and attention to multiple values.

· The Boise National Forest was willing to host the test and take on much of the on-site organization.

3.1  Description

For detailed information on population, social, economic, biophysical, vegetational, and wildlife characteristics of the Boise Test Site, see Appendix I.

3.2   Landowners and Land Management Objectives

The following section provides a general description and overview of major landowners and their land management objectives in the Boise Test Site.  The descriptions are based primarily on presentations made to the CIFOR test team by landowner representatives during the course of the field test, and are not meant to be comprehensive listings of all management objectives of these groups.  

All these landowners are committed to sustainable forest management, which means maintaining multiple values on the lands they manage. All the landowners see a need to plan for ecological and social as well as economic concerns. 

Table 2. Some common sustainability goals among landowners in the Boise Study Area.


National Forests
Idaho State Lands
Boise Cascade Corporation
Bureau of Land Management

Ecological / Biophysical





maintain health of forest primarily for ecosystem values





maintain health of forest primarily for timber production





maintain health of forest for both ecosystem and timber





maintain properly functioning wetlands & riparian areas





maintain water quality





control erosion





maintain productivity of the soil





manage for mineral resources





maintain air quality





manage for wildlife habitat





manage for wildlife species





maintain biodiversity (vegetation and wildlife)





manage exotics/ weeds





manage grazing/ rangelands





recognize fire as a natural process





recognize habitat fragmentation as an issue 







Social





compile information to under-stand socio-economic effects of forest management





involve public in plan development / review





manage lands to support social institutions (e.g. schools)





meet local employment needs






National Forests
Idaho State Lands
Boise Cascade Corporation
Bureau of Land Management

provide for sustainability of rural communities





provide for multiple use of lands





provide for recreational use of lands





recognize aesthetic values of forests





Economic





lands managed principally to generate revenue





long-term, sustained yield philosophy applied to timber harvest





identification of lands suitable for timber production





calculation of timber volume flows to area mills





goal is to maximize financial returns to state institutions





goal is to maintain shareholder values





goal is to maintain company values





goal is to maintain industry values (e.g. AF&PA membership conditions)





active timber sale program





timber sold at public auctions





lands cannot be sold for other uses





lands can be leased or traded





Forest Management Planning and Policy





observe Forest Practices Act








National Forests
Idaho State Lands
Boise Cascade Corporation
Bureau of Land Management

observe Standards for Rangeland Health and Guidelines for Livestock Grazing Management





incorporate recommendations / decisions of ICBEMP into management planning





adopt ecosystem management strategies





adopt sustained yield strategies





conduct forest inventories





maintain multiple-resource data sets





recognize spatial scale as important in forest management





officially designate wilderness areas





identification of areas with special management needs





Yield and Harvest





provide for multiple uses





provide for sustainable, continuous flow of goods





promote active harvesting





maintain sustainable timber supply





forest development program looks at use of herbicides / fertilizers





3.3  Ecosystem Management in the Boise Study Area

In June 1992, the Chief of the Forest Service directed that ecosystem management would be the central theme for the future Forest Service.  Management would now focus on sustaining the interrelationships among all the physical, biological, and social components of the ecosystem.  Ecosystem management was not seen as a wholesale abandonment of past management strategies, but as an evolutionary step towards assuring that Federal public lands and resource management “uses ecological knowledge at various scales to produce the desired resource values, products, services, and conditions in a way that also sustains the diversity and productivity of ecosystems” (USDA - Forest Service, 1996b)

Meeting ecosystem management objectives requires a basic understanding of ecological processes and interactions before deciding what type of management may be appropriate.  Landscape analyses or assessments may be used to gain such understanding and to “frame” the desired conditions that are expected to result if planning goals are fully achieved. The concept of historical range of variability (HRV)(i.e. the ecosystem’s historical range of responses to disturbance) is used as a major part in determining desired conditions (USDA - Forest Service, 1996b). 

The change in the Forest Service’s management direction, the recent impacts of wildfires, the work of the Interior Columbia Basin Ecosystem Management study, and new scientific information about aquatic and terrestrial systems, were all factors in convincing the area’s National Forests to revise their Forest Management Plans. Revisions to the Plan may revise the riparian value class system to accommodate recent changes in management direction emphasizing threatened, endangered and sensitive fish species and associated priority and key watersheds. The existing riparian value class system was seen as not  reflecting the natural ecological diversity and complexity of streams and riparian areas  (USDA - Forest Service, 1996).

An estimated  19.7% of land currently suitable for timber management may lie within streamside Riparian Habitat Conservation areas (RHCAs) and may not be available for long-term timber production given the scientific findings of “Pacfish” (an interim strategy for restoring and protecting habitat for anadromous fisheries in watersheds under federal ownership in Oregon, Washington, Idaho and Northern California) and the Upper Columbia River Basin.  Additionally, the mix of silvicultural prescriptions assumed in the Forest Plan are not considered appropriate for management of the existing forest conditions, given new knowledge of forest health issues, ecosystem management strategies, and historical ranges of variability of the forest environment  (USDA - Forest Service, 1996). 

Changes in the desired future conditions and goals for the Forest Plan would include addressing fire as an important ecological process.  Implementing techniques to restore the resilience of ponderosa pine forests could result in changes to the long-term levels of goods and services the Forest provides over much of its area.

4.0 Results

The team reviewed in detail all the criteria and indicators from the Canadian Council of Forest Ministers set and the CIFOR phase 1 synthesis set. The CIFOR phase 1 set came to us in two parts: i) CIFOR (covering ecological and management issues) and ii) CIFOR-BAG (covering primarily social and economic issues).  The sets from the Greater Fundy Ecosystem Research Group and the Idaho Forest Practices were not reviewed in as much detail for four reasons.  First there was not sufficient time to review, in detail, all the Fundy and Idaho sets.  Second, the Greater Fundy Ecosystem (GFE) and Idaho sets were not written to follow the criteria and indicators format, and required considerable adaptation if they were to be structured as the CCFM or the CIFOR sets.  Third, the GFE and Idaho sets  were more specific to certain places and areas and thus less generally applicable.  Fourth, there was a considerable overlap in ideas between all sets.  By the time we had reviewed the CCFM and CIFOR sets we were already facing considerable overlap.  We thus reviewed the Fundy and Idaho sets to ensure we captured any ideas missed in the CCFM or CIFOR sets.  Additionally, we used the Fundy and Idaho sets to develop targets or norms for the indicators tested.  In many cases the Fundy and Idaho sets contained more realistic targets or norms than the more generalized CCFM or CIFOR indicator sets.

The results of the test of the CCFM and CIFOR criteria and indicators are shown in Table 3.  Each criterion and indicator was either accepted, accepted with modifications, rejected, or combined with another indicator because of duplication.  Where a criterion or indicator was combined, we tried to use the indicator that appeared to be the best developed.  In some cases a criterion or indicator was modified, rejected, or combined after filtering through Form 1 and initial debate.  The reason for rejection is provided in brief terms in the comment section of Table 3. For those criteria and indicators that made it past Form 1 to detailed testing, there is considerably more detail on strengths and weaknesses given in Appendix K of this report which is available on the internet at http://www.fs.fed.us/institute. 

For the Boise test, we used an alpha numeric system to identify all the criteria and indicators.  Letters A through Z refer to individual criterion, while a letter with a number (e.g. A1) refers to indicators. The detailed assessments of each C&I from Form 2 are presented in Appendix K of this report which is available on the internet at http://www.fs.fed.us/institute.

Table 3.  Summary of the results for the testing of individual criteria and indicators.

Source
Boise

Test

#
No. of C/I as printed in source document
Re-

class

of

P, C,

or I
Score (from Form 1)
Class:
Comments









CCFM

1.0 Conservation of Biological Diversity
P
1.00
1
Accepted as a principle, but combined with "Maintenance of Ecological Integrity

CCFM
T
1.1 Ecosystem Diversity
C
1.00
1
Tied to CIFOR 2.4.1  Kept as a criterion.

CCFM
R4
1.1.1 Percentage and extent, in area, of forest types relative to the historical condition and total forest area.
I
1.00
1
Changed to include CCFM 1.1.2. Reorganized under Criterion T, Ecosystem Diversity is Maintained.

CCFM
R5
1.1.2 Percentage and extent of area by forest type and age class.
I
1.00
1
Combined with CCFM 1.1.1

CCFM
R6
1.1.3 Area, percentage and representativeness of forest types in protected areas.
I
1.00
1
Deleted as redundant.  Covered adequately by CCFM 1.1.2 and CCFM 3.2.3

CCFM
R7
1.1.4 Level of fragmentation and connectedness for forest ecosystem components.
I
1.00
1
Accepted - see detailed test results for R7.

CCFM
S
1.2 Species Diversity (Native Species Diversity is Maintained)
C
1.00
1
Accepted - see criterion assessment

CCFM
S2
1.2.1 Number of known forest-dependent species classified as extinct, threatened, endangered, rare or vulnerable relative to the total number of known forest-dependent species. 
I
0.83
1
Accepted - see detailed test results

CCFM
X
1.2.2 Population levels and changes over time for selected species and species guilds.
I
1.00
1
Idea is very important.  Partly covered by CIFOR 2.4.3 - Combined with CIFOR 2.4.5 - see Test results for T1 Population viability

CCFM
X
1.2.3 Number of known forest-dependent species that occupy only a small portion of their former range.
I
1.00
1
Redundant.  Combined with CCFM 1.2.1 as the idea is fully captured there.

Table 3. (Continued)

Source
Boise

Test

#
No. of C/I as printed in source document
Re-

class

of

P, C,

or I
Score (from Form 1)
Class:
Comments









CCFM
V
1.3 Genetic Diversity
C
1.00
1
Key criterion concept, but none of the indicators were acceptable. New indicators were developed.

CCFM
V1
1.3.1 Implementation of an in situ/ex situ genetic conservation strategy for commercial and endangered forest vegetation species.
I
1.00
1, 4
Replaced by three proposed new indicators : V2, V3 and V4

CCFM
X
2.0 Maintenance and enhancement of forest ecosystem condition and productivity.
P
1.00
1
Criterion accepted but better covered by CIFOR 2.1

CCFM
U
2.1 Incidence of disturbance and stress.
C
1.00
1
Accepted as a criterion but modified.  See criterion U.

CCFM
U1
2.1.1 Area and severity of insect attack
I
1.00
1,4
Accepted - see detailed test results

CCFM
X
2.1.2 Area and severity of disease infestation.
I
1.00
1,4
Accepted but merged with CCFM 2.1.1 - see detailed test results

CCFM
U3
2.1.3 Area and severity of area burned.
I
1.00
1
Accepted - see detailed test results

CCFM
U4
2.1.4 Rates of pollutant deposition.
I
0.83
1
Accepted - see detailed test results. Modified.

CCFM
X
2.1.5 Ozone concentrations in forested regions.
I
0.67
1
Rejected - Specific pollutant - lump with CCFM 2.1.4

CCFM
X
2.1.6 Crown transparency in percentage by class.
I
0.50
1
Covered by CIFOR 2.2.3

CCFM
U5
2.1.7 Area and severity of occurrence of exotic species detrimental to forest condition.
I
1.00
1
Accepted with modification - see detailed test results

CCFM
X
2.1.8 Climate change as measured by temperature sums.
I
0.33
1
Rejected - Seen as a National measure not relevant to the Forest Management Unit - could be easily measured.

Table 3. (Continued)

Source
Boise

Test

#
No. of C/I as printed in source document
Re-

class

of

P, C,

or I
Score (from Form 1)
Class:
Comments









CCFM
W
2.2 Ecosystem Resilience
C
1.00
1
Rejected - covered but other criteria.  Concept not well defined.

CCFM
X
2.2.1 Percentage and extent of area by forest type and age class.
I
1.00
1
Redundant - Covered under CCFM 1.1.2

CCFM
W1
2.2.2 Percentage of area successfully naturally regenerated and artificially regenerated.
I
0.83
1
Rejected - combined with CIFOR 3.2.2, also combined with Q4. H14

CCFM
X
2.3 Extant Biomass
C
0.67
1
This criterion had only one indicator in the source document and that indicator (CCFM 2.3.1  Mean annual increment by forest type and age class, was moved under criterion CIFOR 3.2.

CCFM
E10
2.3.1 Mean annual increment by forest type and age class.
I
0.83
1
it was under CCFM 2.3. -Extant biomass- criterion. Its previous indicator number was CCFM 2.3.1  This was the only indicator for Extant Biomass so that Criterion was dropped.

CCFM
X
2.3.2 Frequency of occurrence within selected indicator species (vegetation, birds, mammals and fish).
I
0.83
1
Accepted as a key concept.  Combined with CIFOR 2.4.5- see tested indicator T1

CCFM
X
3.0 Conservation of soil and water resources.
P
1.00
1
Covered by maintenance of ecological integrity. No need to separate out the two components.

CCFM
Z
3.1 Physical Environmental Factors
C
1.00
1
Accepted as a key criterion

CCFM
Z1
3.1.1 Percentage of harvested area having significant soil compaction, displacement, erosion, puddling, loss of organic matter, etc.
I
0.83
1
Accepted  with modifications - see detailed results

Table 3. (Continued)

Source
Boise

Test

#
No. of C/I as printed in source document
Re-

class

of

P, C,

or I
Score (from Form 1)
Class:
Comments









CCFM
R8
3.1.2 Area of forest converted to non-forest land use, e.g., urbanization
I
1.00
1
Accepted  with modifications - see detailed results. Reorganized under Criterion T, Ecosystem Diversity is Maintained.

CCFM
Z2
3.1.3 Water quality as measured by water chemistry, turbidity, etc.
I
1.00
1
Rejected - see detailed test results

CCFM
Z3
3.1.4 Trends and timing of events in stream flows from forest catchments.
I
0.83
1
Accepted - see detailed test results

CCFM
S5
3.1.5 Changes in the distribution and abundance of aquatic fauna.(Assessment of changes in the distribution and abundance of native aquatic fauna.)
I
0.83
1
Accepted - see detailed test results

CCFM
X
3.2 Policy and protection forest factors
C
0.83
1,4
Rejected - criterion was abstract.   Concepts  included in CIFOR criterion 1.0 and related indicators. 

CCFM
X
3.2.1 Percentage of forest managed primarily for soil and water protection.
I
0.67
4
Rejected - covered by other indicators.

CCFM
X
3.2.2 Percentage of forested area having road construction and stream crossing guidelines in place.
I
0.83
1
Rejected - covered by other indicators.

CCFM
R2
3.2.3 Area, percentage and representativeness of forest types in protected areas.
I
0.83
1
Accepted.  Combined with CIFOR 2.3.1 and GFE 16.1.  See detailed test results R2.  Reorganized under Criterion S, Native Species Diversity.

CCFM
X
4.0 Forest ecosystem contributions to global ecological cycles.
P
0.50
1
Rejected - seen as not relevant at the forest management unit.  See results on carbon issues.

CCFM
X
4.1 Contributions to the global carbon budget.
C
0.67
1
Rejected - seen as not relevant at the forest management unit.  See results on carbon issues.

Table 3. (Continued)

Source
Boise

Test

#
No. of C/I as printed in source document
Re-

class

of

P, C,

or I
Score (from Form 1)
Class:
Comments

CCFM
X
4.1.1 Tree biomass volumes.
I
0.67
1
Rejected - seen as not relevant at the forest management unit.  See results on carbon issues.

CCFM
X
4.1.2 Vegetation (no-tree) biomass estimates.
I
0.67
1
Rejected - seen as not relevant at the forest management unit.  See results on carbon issues.

CCFM
X
4.1.3 Percentage of canopy cover.
I
0.67
1
Rejected - seen as not relevant at the forest management unit.  See results on carbon issues.

CCFM
X
4.1.4 Percentage of biomass volume by general forest type.
I
0.50
1
Rejected - seen as not relevant at the forest management unit.  See results on carbon issues.

CCFM
X
4.1.5 Soil carbon pools.
I
0.50
1
Rejected - seen as not relevant at the forest management unit.  See results on carbon issues.

CCFM
X
4.1.6 Soil carbon pool decay rates.
I
0.33
1
Rejected - seen as not relevant at the forest management unit.  See results on carbon issues.

CCFM
X
4.1.7 Area of forest depletion.
I
0.67
1
Rejected - seen as not relevant at the forest management unit.  See results on carbon issues.

CCFM
X
4.1.8 Forest wood product life cycles.
I
0.50
1
Rejected - seen as not relevant at the forest management unit.  See results on carbon issues.

CCFM
X
4.1.9 Forest sector CO2 emissions.
I
0.67
1
Rejected - seen as not relevant at the forest management unit.  See results on carbon issues.

CCFM

4.2 Forest land conversion
C
1.00
4
Rejected - seen as not relevant at the forest management unit.  See results on carbon issues.

Table 3. (Continued)

Source
Boise

Test

#
No. of C/I as printed in source document
Re-

class

of

P, C,

or I
Score (from Form 1)
Class:
Comments

CCFM

4.2.1 Area of forest permanently converted to non-forest land use, e.g. urbanization.
I
1.00
4
Rejected - seen as not relevant at the forest management unit.  See results on carbon issues.

CCFM

4.2.2 Semi-permanent or temporary loss or gain of forest ecosystems, e.g. grasslands and agriculture.
I
0.67

Rejected - seen as not relevant at the forest management unit.  See results on carbon issues.

CCFM

4.3 Forest sector carbon dioxide conservation.
C
0.50
1
Rejected - seen as not relevant at the forest management unit.  See results on carbon issues.

CCFM

4.3.1 Fossil fuel emissions
I
0.50
1
Rejected - seen as not relevant at the forest management unit.  See results on carbon issues.

CCFM

4.3.2 Fossil carbon product emissions
I
0.50
1
Rejected - seen as not relevant at the forest management unit.  See results on carbon issues.

CCFM

4.3.3 Percentage of forest sector energy usage from renewable sources relative to the total energy sector requirement.
I
0.67
3
Rejected - seen as not relevant at the forest management unit.  See results on carbon issues.

CCFM
X
4.4 Forest sector policy factors.
C
0.67
4
Rejected - criterion as written was abstract and concepts of it were included in CIFOR criterion 1.0 and related indicators. 

CCFM
X
4.4.1 Recycling rate of forest wood products manufactured and used in Canada.
I
0.33
3
Rejected - not relevant to the forest management unit

CCFM
X
4.4.2 Participation in the climate change conventions.
I
0.33
4
Rejected - not relevant to the forest management unit

CCFM
X
4.4.3 Economic incentives for bioenergy use.
I
0.17
3
Rejected - Bioenergy use is a useful goal but is not directly related to forest sustainability at the forest management unit.

Table 3. (Continued)

Source
Boise

Test

#
No. of C/I as printed in source document
Re-

class

of

P, C,

or I
Score (from Form 1)
Class:
Comments

CCFM
X
4.4.4 Existence of forest inventories.
I
0.83
4
Accepted as an important concept - combined with CIFOR 3.2.1. 

CCFM
X
4.4.5  Existence of laws and regulations on forest land management.
I
0.83
4
Accepted - combined with CIFOR 1.0.  See test results for Criterion D.

CCFM
X
4.5 Contributions to hydrological cycles.
C
0.83
1
Rejected - poorly defined.  Covered by other indicators.

CCFM
X
4.5.1 Surface area of water within forested areas.
I
0.33
1
Rejected - poorly defined.  Covered by other indicators.

CCFM
M
5.0 Multiple benefits of forests to society.(FOREST MANAGEMENT IS SOCIALLY EFFICIENT)
C
1.00
2
Changed from a principle to a criterion;  Revised wording following Ruitenbeek's suggestions.  See detailed criterion results.

CCFM
X
5.1 Productive capacity
I
1.00
5
Rejected. Not  defined in CCFM source document;

CCFM
E9
5.1.1 Annual removal of forest products relative to the volume of removals determined to be sustainable.
I
0.83
1,4
Accepted with modifications -  additions from CIFOR 3.2.3.  See detailed test results E9.

CCFM
E11
5.1.2 Distribution of, and changes in, the landbase available for timber production.
I
1.00
4
Accepted.  Grouped  with CIFOR 1.1.3.  See detailed test results E11.

CCFM
X
5.1.3 Animal population trends for selected species of economic importance.
I
0.83
4
Accepted with modifications.  Grouped with CIFOR 2.4.5 (Revised TI).  This covers all species, including economic ones)

CCFM
X
5.1.4 Management and development expenditures.
I
0.33
4
Combined with CIFOR 1.1. See test results E2

CCFM
X
5.1.5 Availability of habitat for selected wildlife species of economic importance.
I
0.50
1,4
Grouped with CIFOR 2.4.5 (Revised TI).  This covers habitat for all species, including economic ones)

CCFM
X
5.2 Competitiveness of resource industries.
I
2.50
3
Rejected: Incorporated in indicator M6

Table 3. (Continued)

Source
Boise

Test

#
No. of C/I as printed in source document
Re-

class

of

P, C,

or I
Score (from Form 1)
Class:
Comments

CCFM
X
5.2.1 Net profitability
I
0.83
4
Rejected.  Did not stand on its own merit.  Covered  by other economic indicators.

CCFM
X
5.2.2 Trends in global market share.
I
0.50
4
Rejected.  Did not stand on its own merit.  Covered  by other economic indicators.

CCFM
X
5.2.3 Trends in R & D expenditures in forest products and processing technologies.
I
0.50
4
Rejected.  Did not stand on its own merit.  Covered  by other economic indicators.

CCFM
X
5.3 Contribution to the national economy.
I
0.33
3
Rejected.  Not an indicator; not defined in CCFM source document; scale not applicable to forest management unit.

CCFM
X
5.3.1 Contribution of timber and non-timber sectors to the gross domestic product (GDP)
I
0.50
4
Rejected. Not relevant at the forest management unit.

CCFM
X
5.3.2 Total employment in all forest-related sectors.
I
0.67
4
Accepted with revision.  Revised to L8a.  See detailed test results.

CCFM
X
5.3.3 Utilization of forests for non-market goods and services, including forest land use for subsistence purposes.
I
0.83
4
Accepted with modification.  See test results for indicator of  M1

CCFM
X
5.3.4 Economic value of non-market goods and services.
I
0.67
4
Accepted with modification.  See test results for indicator of  M2

CCFM
X
5.4 Non-timber values
I
1.00
3
Rejected: Not an indicator; not defined in CCFM source document.

CCFM
M3
5.4.1 Availability and use of recreational opportunities. (AVAILABILITY AND USE OF RECREATION OPPORTUNITIES ARE MAINTAINED)
I
0.83
2
Accepted with modification.  See detailed test results M3.

CCFM
M4
5.4.2 Total expenditures by individuals on activities related to non-timber use.
I
0.50
2
Accepted.  See detailed test results M4.

Table 3. (Continued)

Source
Boise

Test

#
No. of C/I as printed in source document
Re-

class

of

P, C,

or I
Score (from Form 1)
Class:
Comments









CCFM
X
5.4.3 Memberships and expenditures in forest recreation-oriented organizations and clubs.
I
0.33
2
This indicator was eliminated as membership in NGO's in North America is less than 15% of the total number of people who participate in activities and those people who are members are typically members of multiple organizations.

CCFM
X
5.4.4 Area and percentage of protected forest by degree of protection.
I
1.83
4
Rejected.  Covered by other indicators, especially CCFM 1.1.3.  See test results R2.  

CCFM
X
6.0 Accepting society's responsibility for sustainable development.
P
1.00
2
Kept as a principle

CCFM
J
6.1 Aboriginal and treaty rights (Recognition and respect for Aboriginal roles in sustainable forest management (Aboriginal Rights, Treaty Rights and aboriginal values)).
C
0.83
2
Accepted as a criterion.  See testing for criterion J.

CCFM
J1
6.1.1 Extent to which forest planning and management processes consider and meet legal obligations with respect to duly established Aboriginal and treaty rights.
I
0.67
2
Accepted.  See detailed test results J1.

CCFM
X
6.2 Participation by Aboriginal communities in sustainable forest management.
C
0.83
2
Concept important but not a realistic indicator.  Grouped under criterion J.

CCFM
J2
6.2.1 Extent of Aboriginal participation in forest-based economic opportunities. (Extent of Aboriginal participation in forest-based opportunities.)
I
0.83
2
Accepted with modifications. See detailed test results for J2.

CCFM
J3
6.2.2 Extent to which forest management planning takes into account the protection of unique or significant Aboriginal social, cultural, or spiritual sites.
I
0.67
2
Accepted with modifications.  See detailed test results for J3.

Table 3. (Continued)
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CCFM
X
6.2.3 Number of Aboriginal communities with a significant forestry component in the economic base and diversity of forest use at the community level.
I
0.50
2
Rejected because of overlap.  Combined with measures in CCFM 6.2.

CCFM
J5
6.2.4 Area of forest land available for subsistence purposes.
I
0.50
2
Accepted.  See detailed test results for J5.

CCFM
X
6.2.5 Area of Indian reserve forest lands under integrated management plans.
I
0.83
2
Accepted but combined with management criterion E and indicator E1.

CCFM
X
6.3 Sustainability of forest communities.
C
1.00
2
Accepted but combined with CIFOR-BAG 1.2

CCFM
L9
6.3.1 Number of communities with a significant forestry component in the economic base.
I
0.67
2,4
Accepted.  See detailed test results for l9.

CCFM
X
6.3.2 Index of the diversity of the local industrial base.
I
0.50
4
Important idea but covered by other indicators.  See detailed test results for  L8a.

CCFM
X
6.3.3 Diversity of forest use at the community level.
I
0.83
2
Rejected: Not defined in CCFM source document.  Definition is not evident.

CCFM
X
6.3.4 Number of communities with steward-ship or co-management responsibilities.
I
0.67
2
This indicator was eliminated from the test because it related to only one form of public involvement/ participation.

CCFM
X
6.4 Fair and effective decision making.
C
1.00
2
Accepted but combined with CIFOR-BAG 2.0.

CCFM
X
6.4.1 Degree of public participation in the design of decision-making processes. (Public participation must be carried out in a way that is impartial to outcomes and perspectives.)
I
1.00
2
Accepted but elements of this indicator were combined with C4 and C3.

Table 3. (Continued)
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CCFM
C4
6.4.2 Degree of public participation in decision-making processes. (The decision making processes must be transparent such that participants are confident that their opinions and values will be considered during the process and be reflected in the final product.)
I
0.83
2
Accepted with modifications.  See detailed test results for C4.

CCFM
X
6.4.3 Degree of public participation in implementation of decisions and monitoring of progress toward sustainable forest management.
I
0.83
2
Accepted but combined with CCFM indicator 6.4.3.  See test results for C5.

CCFM
X
6.5 Informed decision making
C
0.83
4
Concepts combined.  See test results for  C2.

CCFM
X
6.5.1 Percentage of area covered by multi-attribute resource inventories.
I
0.83
4
Accepted but combined with other indicators.

CCFM
X
6.5.2 Investments in forest-based R&D and information.
I
0.67
4
Rejected as conceptually weak.  Needs redevelopment.

CCFM
X
6.5.3 Total effective expenditures on public forestry education.
I
0.50
2
Rejected as link to sustainable forest management is weak.

CCFM
X
6.5.4 Percentage of forest area under completed management plans/programs/guidelines which have included public participation.
I
0.83
4
Integrated with other indicators.  See test results for C1 through C4.

CCFM
X
6.5.5 Expenditures on international forestry.
I
0.00
4
Rejected as link to sustainable forest management at the FMU level is weak.

CCFM
X
6.5.6 Mutual learning mechanisms and processes.
I
0.00
2
Accepted but combined with CIFOR-BAG variable 2.1.
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CCFM
L8a
EMPLOYMENT OF LOCAL POPULATION IN FOREST MANAGEMENT
I


Accepted with major redevelopment - see detailed test results for L8a.

CIFOR 
D
1. Policy, planning and institutional framework are conducive to sustainable forest management.
P
0.71
4
Accepted as a criterion.  See test results for criterion D.

CIFOR 
 
1.1 There is sustained and adequate funding for the management of forests.
C
0.71
4
Accepted - see detailed test results.

CIFOR 
D4
1.1 There is sustained and adequate funding for the management of forests.(Management focus)
I
0.71
4
Accepted with modifications, including additions from CIFOR 1.1.5.  See detailed test results.

CIFOR 
E3
1.1.1 Policy and planning are based on recent and accurate information.
I
0.43
4
Accepted with modifications, including additions from CIFOR 3.2.1.  See detailed test results for E3.

CIFOR 
D1
1.1.2 Effective instruments for inter-institutional co-ordination on land use and forest management exist.
I
0.43
4
Accepted with modifications.  See detailed test results for D1.  New wording: "sector" was replaced by "institutional"; "land" was replaced by "forest"

CIFOR 
X
1.1.3 There is a permanent forest estate (PFE), adequately protected by law, which is the basis for sustainable management, including both protection and production forest.
I
0.71
4
Rejected.  Did not stand on its own merit.  Covered  in part by E11, R8, and R6

CIFOR 
X
1.1.4 There is a regional land use plan or PFE which reflects  the different forested land uses, including attention to such matters as population, agricultural uses, conservation, environmental, economic and cultural values.
I
0.86
4
Rejected.  This indicator was considered to be at a scale larger than the study area and consequently was deleted for this test. Components of this indicator are included in the management planning criteria.
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CIFOR 
D5
1.1.5 Institutions responsible for forest management and research are adequately funded and staffed. (Research focus)
I
0.57
5
Accepted with modifications.  See detailed test results for D5.

CIFOR 

2. Maintenance of ecosystem integrity.
P
0.86
1
Accepted as a principle.

CIFOR 
Q
2.1 Ecosystem function is maintained.
C
1.00
1
Accepted as a key criterion.  

CIFOR 
X
2.1.1 No chemical contamination to food chains and ecosystem. (TOXICS AND POLLUTANTS DO NOT IMPACT THE ECOSYSTEM)
I
1.00
1
Idea important but combined with CCFM 2.1.4 Rates of pollutant deposition.

CIFOR 
Q2
2.1.2 Ecologically sensitive areas, especially buffer zones along water courses are protected.
I
1.00
1
Accepted.  See detailed test results for Q2.

CIFOR 
X
2.1.3 No inadvertent ponding or waterlogging as a result of forest management.
I
0.29
1
Rejected.  Not written as an indicator - not inherent criterion of sustainability - more local concern

CIFOR 
X
2.1.4 Soil erosion is minimized.
I
0.86
1
Rejected.  Better covered under CCFM 3.1.1 - not related to ecosystem function

CIFOR 
X
2.2  Impacts to biodiversity of the forest ecosystem are minimized.
C
1.00
1
Rejected because of duplication.  Covered by CCFM 1.1, 1.2, and 1.3

CIFOR 
X
2.2.1 Endangered plant and animal species are protected.
I
0.86
1
Rejected because of duplication.  Covered under CCFM 1.2.1

CIFOR 
X
2.2.2 Interventions are highly specific, selective and are confined to the barest minimum.
I
0.29
4
Rejected.  Not related to criterion - low score from form 1
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CIFOR 
R3
2.2.3 Canopy opening is minimized.
I
0.43
1
Rejected as not adapted to temperate forests.  See detailed test results R3.

CIFOR 
S4
2.2.4 Enrichment planting, if carried out, should be based on indigenous, locally adapted species.
I
0.86
1
Combined with CCFM 2.1.7 - Area and severity of occurrences of exotic species detrimental to forest condition.  Infill planting seems a subset issue and overly prescriptive.

CIFOR 
Q4
2.3 The capacity of the forest to regenerate naturally is ensured.
I
1.00
1
Changed to an indicator rather than a criterion.  Indicator of ecosystem function.  Now combined with CIFOR 3.2.2.  See detailed test results for W1. 

CIFOR 
R2
2.3.1 Representative areas, especially sites of ecol. importance, are protected or appropriately managed.
I
1.00
1
Accepted with revisions.  See detailed test results for R2

CIFOR 
R1
2.3.2 Corridors of unlogged forest are retained.
I
0.86
1
Rejected.  Idea covered elsewhere.  See detailed test results for R1.

CIFOR 
X
2.4 The processes that maintain biodiversity in managed forests are conserved.
C
1.00
4
Idea accepted but combined under CCFM 1.1.2.

CIFOR 
R
2.4.1 Landscape patterns are maintained.
C
1.00
1
Changed to a criterion rather than an indicator.  Indicator of ecosystem pattern was considered fundamental to ecosystem function

CIFOR 
X
2.4.2 Changes in habitat diversity as a result of human interventions should be maintained within critical limits.
C
0.86
1
Changed to a criterion rather than an indicator.  Combined under CCFM 1.2

CIFOR 
S1
2.4.3 Comm. guild structure does not show significant changes in the presentation of esp. sensitive guild, and pollinator and disperser guilds.
I
0.86
1
More development is required to make this indicator workable.  See detailed test results under S1.
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CIFOR 
T
2.4.4 The richness diversity of selected groups shows no significant change.
C
0.86
1
Accepted.  Overlap with CCFM 1.2

CIFOR 
T1
2.4.5 Population sizes and demographic structures of selected species do not show significant changes, and demographically and ecologically critical life-cycle stages continue to be represented.
I
1.00
1
Accepted with modifications.  Related to CCFM 1.2 and CIFOR 2.4.4.  See detailed test results for T1.

CIFOR 
Q3
2.4.6 The status of decomposition and nutrient cycles shows no significant change.
I
0.86
1
Important idea.  Combined with CCFM 1.1.1 and 1.1.2; with ties to CCFM 2.1.1 and 2.1.2 and GFE 20 as structure and patterns are more easily measured than are processes such as nutrient cycles.

CIFOR 
X
2.4.7 There is no significant change in the quality or quantity of water from the catchment.
I
1.00
1
Accepted in part.  Combined with  CCFM 3.1.1 and 3.1.1.  See detailed test results for Z1 and Z2.  

CIFOR 
X
3. Yield and quality of forest goods and services sustainable.
P
0.86
5
Accepted as a principle.

CIFOR 
X
3.1 Management objectives clearly and precisely described, documented, and realistic. 
I
0.86
4
Combined with E4 (CIFOR 3.1.1)

CIFOR 
E4
3.1.1 Objectives are clearly stated in terms of the major functional areas of the forest, with due respect to their spatial distribution.
I
1.00
4
Accepted but combined with CIFOR 3.1 and  CIFOR 3.1.1.  See detailed test results for E1 and E4.

CIFOR 
E
3.2 A comprehensive forest management plan is available.
C
0.86
4
Accepted.  See test results for criterion E.

CIFOR 
X
3.2.1 Maps of resources, management, ownership and inventories available.
I
0.86
4
Did not stand on its own.  Combined with E3(CIFOR 1.1.1.)
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CIFOR 
E6
3.2.2 Silvicultural systems prescribed and appropriate to forest type and produce grown.
I
0.71
4
Accepted with modifications.  See detailed test results for E6.

CIFOR 
X
3.2.3 Yield regulation by area and/or volume prescribed.
I
0.86
4,5
Combined with CCFM 5.1.1.  See detailed test results for E9.

CIFOR 
E8
3.2.4 Harvesting systems and equipment are prescribed to match forest conditions in order to reduce impact.
I
1.00
4
Accepted with modifications.  See detailed test results for E8.

CIFOR 
F
3.3 The management plan is effectively implemented.
C
0.71
4
Accepted, rewritten. See detailed criterion test results

CIFOR 
X
3.3.1 Pre-harvest inventory satisfactorily completed.
I
0.86
4
Combined with G1(CIFOR 3.4.1.)

CIFOR 
X
3.3.2 Infrastructure is laid out prior to harvesting and in accordance with prescriptions.
I
0.57
5
Did not stand on its own merit.  Idea combined with R9 (GFE 15.)

CIFOR 
X
3.3.3 Reduced impact felling specified and implemented.
I
0.57
5
Did not stand on its own merit. Combined with other management indicators. 

CIFOR 
F (ver)
3.3.4 Skidding damage to trees and soil minimized.
I
0.71
4
Changed to a verifier for F (CIFOR 3.3)

CIFOR 
F4
3.4 An effective monitoring and control system audits management's conformity with planning.
I
0.71
4
Accepted and changes to an indicator.  See results for criterion F4.

CIFOR 
F5
3.4.1 Continuous forest inventory (CFI) plots established and measured regularly.
I
0.86
4
Accepted but combined with indicator F1(CIFOR 3.3.1.).  See detailed test results for F5. Rewritten.

CIFOR 
F6
3.4.2 Documentation and records of all forest management activities are kept in a form that makes it possible for nitoring to occur.
I
0.71
4
Accepted.  See detailed test results for F6.
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CIFOR 
X
3.4.3 Worked coupes are protected (e.g. from fire, encroachment and pre-mature re-entry).
I
0.43
4
Rejected.  We were unclear as to what the meaning of this indicator.

CIFOR 
X
3.4.4 Tree marking of seed stock and potential crop trees. 
I
0.57
4
This indicator was deleted as tree marking of seed stock is only one particular silvicultural technique that is not applicable to all jurisdictions and is not directly related to sustainability. 

CIFOR - BAG
X
1. Forest management maintains or enhances fair inter-generational access to resources and economic benefits.
C
1.00
2
Deleted.  Definition vague.  Some parts of the idea covered by other criteria.

CIFOR - BAG
B
1.1 Local management is effective in controlling maintenance of and access to the resource. (Forest management provides ongoing access to the resource)
C
0.86
2,4
Accepted with modifications.  See test results for Criterion B.

CIFOR - BAG
B5
1.1.1 Ownership and use rights to resources (inter and intra generational) are clear and respect pre-existing claims. (Ownership and use rights and responsibilities to resources (both inter and intra generational) are clear and respect pre-existing claims.)
I
1.00
2
Accepted with modifications.  See detailed test results for B5

CIFOR - BAG
X
1.1.2 Rules and norms of resource use are monitored and enforced.
I
0.86
2
Rejected.  Vaguely defined.

CIFOR - BAG
X
1.1.3 Means of conflict resolution function without violence.
I
0.71
2
Rejected.  Vaguely defined.  Seemed out of context in North America.
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CIFOR - BAG
B2
1.1.4 Access to forest resources is perceived locally to be fair. (Access to forest resources is perceived to be fair and secure.)
I
1.00
2
Accepted with modifications.  See test results for B2.

CIFOR - BAG
X
1.1.5 Local people feel secure about access to resources.
I
0.86
2
This indicator was combined into C3 a revision of CIFOR-BAG 2.2.2.  See detailed test results for C3.

CIFOR - BAG
L
1.2 Forest actors have a reasonable share in the economic benefits derived from forest use. (THERE IS EQUITABLE ACCESS TO AND DISTRIBUTION OF ECONOMIC RENTS)
C
1.00
2
This indicator was redefined and combined with elements from CIFOR-BAG 2.2.

CIFOR - BAG
L1
1.2.1 Mechanisms for sharing benefits are seen as fair by local communities (MECHANISMS EXIST FOR SHARING THE ECONOMIC BENEFITS DERIVED FROM FOREST MANAGEMENT)
I
0.86
2
This indicator was combined with elements from CIFOR-BAG 2.2.

CIFOR - BAG
X
1.2.2 Opportunities exist for local and forest dependent people to get employment and training from forest companies.
I
0.71
2
Rejected.  Did not seem relevant to the test area or larger North American context.

CIFOR - BAG
L7
1.2.3 Wages and other benefits conform to national and/or ILO standards.
I
0.71
2
Accepted.  See test results for L7.

CIFOR - BAG
X
1.2.4 Damages are compensated in a fair manner.
I
0.57
2
Elements from this criterion are duplicated elsewhere and therefore combined with CIFOR-Bag 3.1and H.
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CIFOR - BAG

1.2.4 Damages are compensated in a fair manner.
I
0.57
2
Elements from this indicator were combined with E1, C1, C2, C3 and J indicators. 

CIFOR - BAG
X
1.3 People link their and their children's future with management of forest resources. 
C
0.86
2
Elements from this indicator were combined with  E1, C1, C2, C3 and J indicators. The concept of cultural disintegration, while important, is broader than the issue of forest management and as such was eliminated from this test. We recognize that there is likely to be a stronger connection to forest management with forest dwelling people, but this is not the North American norm. 

CIFOR - BAG
X
1.3.1 People invest in their surroundings (e.g. time, effort, and money).
I
0.43
2
Revised to incorporate Ruitenbeek's suggestions.  See revised economic indicators.

CIFOR - BAG
X
1.3.2 Out-migration levels are low.
I
0.43
2
Merged and incorporated into the C indicators on public participation

CIFOR - BAG
X
1.3.3 People recognize the need to balance numbers of people with natural resource use.
I
0.43
2
Rejected.  Did not appear measurable.

CIFOR - BAG
X
1.3.4 Children are educated (formally and informally) about natural resource management.
I
0.43
2
Combined with CIFOR-BAG 3.0 and  3.3

CIFOR - BAG
X
1.3.5 Destruction of natural resources by local communities is rare.
I
0.43
2
Concepts from this indicator have been addressed in criterion CIFOR-BAG 1.1, but we felt this particular indicator was less appropriate in this jurisdiction. 
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CIFOR - BAG
X
1.3.6 People maintain spiritual links to the land.
I
0.57
2
This indicator was eliminated from testing because it was not directly connected with sustainability at the FMU level. The connection with sustainability is tenuous and abstract. 

CIFOR - BAG
C
2. Concerned stakeholders have an acknowledged right and means to co-manage forests equitably. (Concerned stakeholders have a right to participate in open and meaningful public participation processes in order to influence management.)
C
0.86
2
This indicator was eliminated from testing as it duplicated the CIFOR 3.2.1 indicator.

CIFOR - BAG
X
2.1 Effective mechanisms exist for two-way communication related to forest management among stakeholders.
C
0.71
2
We eliminated this indicator because we felt it was vaguely defined as an indicator and other indicators covered off the idea.'

CIFOR - BAG
X
2.1.1  > 50% of timber company personnel and forestry officials speak one or more local language, or > 50% of local women speak the national language.
I
0.29
2
This indicator was eliminated as it was similar to CIFOR-BAG 3.0, which was included in a revised form in the test. 

CIFOR - BAG
X
2.1.2 Local stakeholders meet with satisfactory frequency, representation of local diversity, and quality of interaction. 
I
0.57
2
Rejected as impossible to measure.  Ideas covered in other areas.

CIFOR - BAG
C1
2.1.3 The contributions of all stakeholders are mutually respected and valued at a generally satisfactory level.  (The process should be inclusive with all interests represented.)
I
0.86
2
Accepted with modifications.  See test results for C1.
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CIFOR - BAG
C2
2.2 Local stakeholders have detailed, reciprocal knowledge pertaining to forest resource use (including user groups and gender roles), as well as forest management plans prior to implementation. (Stakeholders should have detailed and meaningful reciprocal background information necessary to provide quality input into the public participation process.)
I
1.00
2
Accepted with modifications.  See detailed test results for C2.

CIFOR - BAG
X
2.2.1 Plans/maps exist showing integration of uses by different stakeholders.
I
1.00
4
Rejected.  Seen as not relevant to the study area.

CIFOR - BAG
X
2.2.2 Updated plans, baseline studies and maps are widely available outlining logging details like cutting areas and road construction, with timing. 
I
0.86
4
Rejected.  Seen as not relevant to the study area.

CIFOR - BAG
X
2.2.3 Base line studies of local human systems are available and consulted.
I
0.71
2
Rejected.  Seen as not relevant to the study area.

CIFOR - BAG
C3
2.2.4 Management staff recognize the legitimate interests and rights of other stakeholders. (Management staff and stakeholders should recognize and respect the interests and rights of each other.)
I
0.57
4
Accepted with modifications.  See test results for C3.

CIFOR - BAG
X
2.2.5 Management of NTFP reflects the interests and rights of local stakeholders.
I
0.71
2
Rejected.  Seen as not relevant to the study area.

CIFOR - BAG
X
2.3 Agreement exists on rights and responsibilities of relevant stakeholders.
I
0.57
2
Rejected.  Seen as not relevant to the study area.
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CIFOR - BAG
X
2.3.1 Level of conflict is acceptable to stakeholders.
I
0.29
2
Rejected.  Seen as not relevant to the study area.

CIFOR - BAG
H
3.0 The health of forest actors, cultures and the forest is acceptable to all stakeholders. (Forest-based health issues are recognized.)
P
0.71
2
Accepted.  See test results for criterion H.

CIFOR - BAG
X
3.1 There is a recognizable balance between human activities and environmental conditions.
C
0.86
2
Rejected.  Originally a criterion but too broadly worded.

CIFOR - BAG
X
3.1.1 Environmental conditions affected by human uses are stable or improving.
I
0.86
2
Rejected.  Causal relationship to forest sustainability at the FMU scale is weak.

CIFOR - BAG
X
3.1.2 In-migration and/or natural population increase are in harmony with maintaining the forest.
I
0.43
2
Rejected.  Causal relationship to forest sustainability at the FMU scale is weak.

CIFOR - BAG
X
3.2 The relationship between forest management and human health is recognized.
C
0.43
2
Rejected.  Originally a criterion and combined with CIFOR-Bag 3.0.

CIFOR - BAG
H2
3.2.1 Forest managers cooperate with public health authorities regarding illnesses related to forest management. (Forest managers cooperate with public health authors regarding illnesses related to forest management and potable water related concerns.)
I
0.71
2
Rejected.  Seen as not relevant to the study area.

CIFOR - BAG
X
3.2.2 Nutritional status is adequate among local populations (e.g. children's growth conforms to international standards of height and weight, infant and < 5 year mortality levels are low. 
I
0.29
2
Rejected.  Causal relationship to forest sustainability at the FMU scale is weak.
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CIFOR - BAG
H3
3.2.3 Forestry employers follow ILO working and safety conditions and take responsibility for the forest-related health risks of workers.
I
0.86
2
Rejected.  Seen as not relevant to the study area.

CIFOR - BAG
X
3.3 The relationship between forest maintenance and human culture is acknowledged as important.
C
0.71
2
Rejected.  Causal relationship to forest sustainability at the FMU scale is weak.

CIFOR - BAG
X
3.3.1 Forest managers can explain links between relevant human cultures and the local forest.
I
0.71
2
Rejected.  Seen as not relevant to the study area.

CIFOR - BAG
X
3.3.2 Forest management plans reflect care in handling human cultural issues.
I
0.86
2
Rejected.  Causal relationship to forest sustainability at the FMU scale is weak.

CIFOR - BAG
X
3.3.3 There is no significant increase in signs of cultural disintegration.
I
0.57
2
Rejected.  Seen as not relevant to the study area.

GFE
R10
20. Coarse woody debris and snags should be retained at functional levels
I
1.00
1
Accepted but placed under Ecosystem Function, Criteria Q.  See test results for R10.

GFE
R9
15. Road densities should be minimized.
I
1.00
1
Potential but needs development. Rewritten. See test results for R9.

New
F3
Actual vs. planned performance is measured and recorded.
I

4
New indicator in management area, developed by team.

New
M6
Existence of economic rents: Total harvesting revenues exceed harvesting costs
I

3
New indicator - derived from Ruitenbeek's paper.  See detailed test results for M6.

New
M7
Estimated distribution of economic rent
I

3
New indicator - derived from Ruitenbeek's paper.  See detailed test results for M7.

New
V2
Population sizes and reproductive success are adequate to maintain levels of genetic diversity.
I

1
New indicator.  Replacing  CCFM 1.3.1.  See test results for V1.
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New
V4
Management does not significantly change gene frequencies. 
I

1
New indicator.  Replacing  CCFM 1.3.1.  See test results for V4.

New 
V3
Use of scientifically-based seed transfer rules and seed orchard zones in planting native species.
I

1
New indicator.  Replacing  CCFM 1.3.1.  See test results for V3.

The comparisons of the number of Criteria and Indicators in each of the tested sets is shown below.  Also included for comparison is the Montreal process for reference, which has 7 criteria and 76 indicators.  Note that the CCFN has 8 criteria, 22 elements and 83 indicators.  We reorganized the elements as either criteria or indicators to facilitate testing. The CIFOR set, including CIFOR-Bag, has 17 criteria and 67 indicators.  The resultant Boise test set retained 17 criteria, but only 45 indicators.  Of note also is the distribution of the criteria by ecological, social or management categories.  The CCFM set is most well developed in the area of ecological indicators, with 42 out of 83 indicators.  Conversely the CIFOR set had more emphasis on social indicators, with 34 of 67 in that category.  The resultant Boise set had 17 indicators left in each category.  This was not any intentional effort at “fair weighting”, but simply the way the test results.  The other category in the Boise results refers to the enabling condition that “Policy, planning and institutional frameworks are conducive to sustainable forest management”. 

Distribution of Numbers of Criteria and Indicators Between Indicator Sets:


Ecological
Social
Management
Other

Boise

17/45
7/17
5/17
4/17
1/3

CIFOR

17/67
4/16
8/34
5/17


CCFM

8/22/83
12/42
5/20
5/21


Montreal

7/67





Table 3 indicates considerable overlap between the CCFM and CIFOR sets of criteria and indicators. We accepted, or accepted with revision 71 of the original 207 C&I tested. In most of these cases we suggested changes.  We rejected 65 of the 207 because they were conceptually weak, impossible to use operationally, or irrelevant to the North American context. The remaining 71 criteria and indicators were combined, meaning there was merit in the idea. To help round out the set we proposed 5 new indicators.   

Breaking down the results by indicator set, the CCFM set of criteria and indicators had 62 of 104 accepted.  The remainder were rejected because they were conceptually weak, not well defined, or not relevant at the forest management unit level.  Many of these indicators had to do with carbon issues and contributions to global warming (see discussion of carbon related indicators below).

The CIFOR-BAG contained a number of social issues that were difficult to relate to the North American context.  The team rejected 26 of 45 of these C&I and combined many others.  While the team understood the reason for their use in developing countries, it was often impossible to fit them into the North American context, especially the Boise test site.  If the test had taken place in some parts of Mexico, the results may have been different.  Of the 48 remaining CIFOR indicators, 7 were rejected and 16 were combined with CCFM indicators.

For the GFE and Idaho sets, a much less detailed analysis was conducted.  We primarily focused on ideas that were not expressed in the other indicator sets.  Two of the GFE indicators were selected as important additional ideas.

The criteria and indicators that the team concluded were most appropriate to the North American context are shown in Table 4.  This table is an amalgamation of criteria and indicators from CIFOR phase 1 (including the CIFOR-BAG), the CCFM, and the GFE as well as a few new indicators developed in Boise.  This table is best viewed as the team’s selection of the best ideas from the indicator sets.  If we were to start from scratch, the results would undoubtedly be different.

Table 4.  Amalgamation of Criteria and Indicators Appropriate for the North American Test  (Includes C&I From All Sets Tested.)
Principle
Criterion
Indicator

I. Ecological integrity is maintained



1.1. Ecosystem function is maintained (Boise Q)



1.1.1. Ecologically sensitive areas, especially buffer zones along water courses, are protected (CIFOR 2.1.2, Boise Q2)




1.1.2. Coarse woody debris and snags retained at functional levels (GFE 20, Boise R10)




1.1.3 Area and severity of area burned (CCFM 2.1.3, Boise U3)




1.1.4 Area and severity of insect attack and disease infestation (CCFM 2.1.1, 2.1.2, Boise U1)



1.2. Landscape patterns support native populations (Boise R)



1.2.1. Level of fragmentation and connectedness of forest ecosystem components (CCFM 1.1.4, Boise R7)




1.2.2. Road network density, type, use, and location (GFE 15, CIFOR 3.3.2, Boise R9)



1.3. Native species diversity is maintained (Boise S)



1.3.1. Protected areas are maintained to protect rare, unique and representative species and features (CIFOR 2.3.1, CCFM 1.1.3, GFE 16.1, Boise R2)


1.3.2 Populations of indigenous species are likely to persist (CIFOR 2.4.5, Boise T1)




1.3.3. Number of known forest-dependent species classified as extinct, extirpated, endangered, threatened, or vulnerable relative to the total number of known forest dependent species (CCFM 1.2.1, Boise S2)




1.3.4 Assessment of changes in the distribution and abundance of native aquatic fauna (CCFM 3.1.5, Boise S5)



Table 4. (Continued)

Principle
Criterion
Indicator

1.4. Ecosystem diversity is maintained (Boise T)



1.4.1. Percentage and extent, in area, of vegetation types and structural classes relative to the historical condition and total forest area (CCFM 1.1.1, 1.1.2, Boise R4, R5)




1.4.2. Rate and total area of forest land converted to non-forest land cover, classed by major forest type (CCFM 3.1.2, 4.2.1, 4.2.2, Boise R8)




1.4.3. Representation of selected key and sensitive guilds occur in the community guild structure (CIFOR 2.4.3, Boise S1)



1.5. Incidence of disturbance and stress (Boise U)



1.5.1. Pollutant levels in the ecosystem (Implement screening procedure)(CCFM 2.1.4, CIFOR 2.1.1, Boise U4)




1.5.2. Area and severity of occurrence of exotic species detrimental to forest condition (CCFM 2.1.7, Boise U5)



1.6. Genetic diversity is maintained (Boise V)



1.6.1. Population sizes and reproductive success are adequate to maintain levels of genetic diversity (new – Judy Loo)




1.6.2. Use of scientifically-based seed transfer rules and seed orchard zones in planting native species (new – Judy Loo)




1.6.3. Management does not significantly change gene frequencies (new – Judy Loo)



Table 4. (Continued)

Principle
Criterion
Indicator

1.7. Physical environmental factors (Boise Z)



1.7.1. Percentage of harvested area having greater than 25% of the area with degraded soil quality, including soil compaction, displacement, erosion, puddling, and loss of organic matter (CCFM 3.1.1, Boise Z1)




1.7.2. Trends and timing of events in stream flows from forest catchments (CCFM 3.1.4, Boise Z3)



2. Yield and quality of forest goods and services are sustainable



2.1. Policy, planning and institutional framework are conducive to sustainable forest management (Boise D)



2.1.1. Effective instruments for inter-institutional co-ordination on land use and forest management exist (CIFOR 1.1.2, Boise D1)




2.1.2. There is sustained and adequate funding and staff for the management of forests (CIFOR 1.1; combined with CIFOR 1.1.5, Boise D4)




2.2.3. Institutions responsible for forest research are adequately funded and staffed (CIFOR 1.1.5, Boise D5)



2.2. Forest management provides for sustainability of goods and services (Boise E)



2.2.1. Policy and planning are based on recent and accurate information (CIFOR 1.1.1, Boise E3)




2.2.2. Objectives are clearly stated in terms of the major functional areas of the forest, with respect to their spatial distribution. (CIFOR 3.1.1, combined with E1 (CIFOR 3.1), Boise E4).




2.2.3. Silvicultural systems are prescribed are appropriate to forest type, production of desired products and condition, and assure forest establishment, composition, and growth (CIFOR 3.2.2, 2.2.2, 2.3, Boise E6)



Table 4. (Continued)

Principle
Criterion
Indicator


2.2.4. Harvesting systems and equipment are prescribed to match forest conditions in order to reduce impact on wildlife, soil productivity, residual stand conditions and water quality and quantity (CIFOR 3.2.4, Boise E8)


2.2.5. Annual and periodic removals calculated by area and/or volume prescribed (CCFM 5.1.1, Boise E9)




2.2.6. Mean annual increment for forest type and age class (CCFM 2.3.1, Boise E10)




2.2.7. Distribution of, and changes in, the land base available for timber production are identified (CCFM 5.1.2, Boise E11)



2.3. The management plan is implemented and effective in moving toward stated goals (Boise F)



2.3.1. Actual vs. planned performance is measured and recorded (new, Boise F3).




2.3.2. An effective monitoring and control system audits management’s conformity with planning (CIFOR 3.4, Boise F4).




2.3.3. Continuous inventories established and measured regularly (CIFOR 3.4.1, Boise F5)




2.3.4. Documentation and records of all forest management activities are kept in a form that makes monitoring possible (CIFOR 3.4.2, Boise F6)



2.4. Forest management is socially efficient (Boise M) 




2.4.1. Availability and use of recreational opportunities are maintained (CCFM 5.4.1, Boise M3)




2.4.2. Total expenditures by individuals on activities related to non-timber use (CCFM 5.4.2, Boise M4)




2.4.3. Existence of economic rents: Total harvesting revenues exceed harvesting costs (CIFOR-ECON C4.1.1, Boise M6)



Table 4. (Continued)

Principle
Criterion
Indicator

3. Society accepts responsibility for sustainability.



3.1. Forest management provides ongoing access to the resource (Boise B) 




3.1.1. Access to forest resources is perceived to be fair and secure (CIFOR-BAG 1.1.4, 1.1.5, Boise B2)




3.1.2. Ownership and use rights and responsibilities to resources (inter- and intra-generational) are clear and respect pre-existing claims (CIFOR-BAG 1.1.1, Boise B5)



3.2. Concerned stakeholders have a right to participate in open and meaningful public participation processes in order to influence management (Boise C)



3.2.1. The process should be inclusive with all interests represented (CIFOR-BAG 2.1.3, Boise C1)




3.2.2. Stakeholders should have detailed and meaningful reciprocal background information necessary to provide quality input into the public participation process (CIFOR-BAG 2.2, Boise C2)




3.2.3. Management staff and stakeholders should recognize and respect the interests and rights of each other (CIFOR-BAG 2.2.4, Boise C3)




3.2.4. The decision-making processes must be transparent such that participants are confident that their opinions and values will be considered during the process and be reflected in the final product (CCFM 6.4.2, Boise C4)



3.3. Forest-based human health issues (Boise H)



3.3.1. Forest managers co-operate with public health authorities regarding illnesses related to forest management and potable water related concerns (CIFOR-BAG 3.2.1, Boise H2)




3.3.2. Forestry employers follow ILO working and safety conditions and take responsibility for the forest-related health risks of workers (CIFOR-BAG 3.2.3, Boise H3)



Table 4. (Continued)

Principle
Criterion
Indicator

3.4. Recognition and respect for Aboriginal roles in sustainable forest management (Aboriginal rights, Treaty rights and aboriginal values) (Boise J)



3.4.1. Extent to which forest planning and management processes consider and meet legal obligations with respect to duly established Aboriginal and treaty rights (CCFM 6.1.1, Boise J1)




3.4.2. Assess the extent of Aboriginal participation in forest-based opportunities (CCFM 6.2.1, 6.2.3, Boise J2)




3.4.3. Extent to which forest management planning takes into account the protection of unique or significant Aboriginal social, cultural or spiritual sites (CCFM 6.2.2, Boise J3)




3.4.4. Area of forest land available for subsistence purposes (CCFM 6.2.4, Boise J5)



3.5. There is equitable access to and distribution of economic rents (Boise L)



3.5.1. Mechanisms exist for sharing the economic benefits derived from forest management (CIFOR-BAG 1.2.1, Boise L1)




3.5.2. Wages and other benefits conform to national and/or ILO standards (CIFOR-BAG 1.2.3, Boise L7)




3.5.3. Employment of local population in forest management (CIFOR-ECON C3.1.4, Boise L8a)




3.5.4. Estimated distribution of rent capture (CIFOR-ECON C3.3, Boise M7)




3.5.5. Number of communities with a significant forestry component in the economic base (CCFM 6.3.1, Boise L9)



Table 4. (Continued)

Principle
Criterion
Indicator

4. Enabling Conditions – The following Criteria and Indicators are  enabling conditions that support the overall framework of sustainable forest management

4.1. Policy, planning and institutional frameworks are conducive to sustainable forest management (Boise D)



4.1.1. Effective instruments for inter-institutional co-ordination on land-use and forest management exits (CIFOR 1.1.2, Boise D1)




4.1.2. There is sustained and adequate funding and staff for the management of forests (CIFOR 1.1 combined with CIFOR 1.1.5, Boise D4)




4.1.3. Institutions responsible for forest research are adequately funded and staffed (CIFOR 1.1.5, Boise D5)



5.0
Discussion

In general, the team felt that the use of criteria and indicators is still in the development phase and there remain considerable difficulties to their use. Some of the indicators are very well developed while others remain weak.  There were also difficulties integrating indicators across disciplines. Despite our best efforts to work in an interdisciplinary manner, the team still tended to work on a sectoral basis. There is still a lack of any basic theory of sustainability that integrates across sectoral lines. Because we tended to work by sector, we also arranged our comments by sector.   The following section presents specific comments on the strengths and weaknesses of the indicator sets, with comments arranged by type -- ecological, economic, management, and social.  

5.1  Ecological C&I -- Strengths and Weaknesses

The ecological component of criteria and indicators has probably received the most attention in the development of indicator sets.  Some good ecological indicators have been developed and are being used throughout North America.  The main hindrances to further development of ecological indicators appear to be: i) limitations in theoretical understanding in how ecosystems function; and ii) how to practically measure complex ecological variables in the long term. 

Monitoring and assessment of the state of an ecosystem can only be as good as the state of ecosystem science. Ecosystem science has many informing concepts that are useful in a general sense but fail to qualify as analytical concepts.  An example is the concept of "ecosystem".  As an informing concept it forms a foundation of ecosystem science. As an analytical concept, however, an ecosystem is hard to measure according to statistical rules such as means, variances, and replicability.     There are also theoretical and practical limitations on ecosystem science because studies have traditionally taken place on very short temporal scales.  Brown and Roughgarden (1990) calculated that 60% of all ecological studies have been calculated on a spatial scale of less than one square meter and 70% conducted on a time scale of less than one year.  Thus, it is not surprising that ecosystem science tends to better understand small spatial scale, short-term phenomena. Indicators inherently have to deal with these limitations, and it shows in their development.

On the practical side, measuring ecological parameters can be costly and time consuming.  Even tracking the changes in population for one species, if done with reasonable confidence limits, is extremely costly.  There are very few agencies with the staff, expertise, and financial resources to do this for the long term.  Most long-term monitoring programs fail because programs are cut during periods of budget constriction.

Of the C&I sets reviewed, the CIFOR ecological indicators tended to be geared to tropical forests.  In practical terms, many of the indicators and even criteria were not applicable to temperate North American forests.  An example would be to "minimize gaps in the forest".  Such an indicator might be applicable to tropical systems and even mesic or wet forests in North America, but in the dry pine forests of western North America the objective is often to open the forest canopy.  

A major problem in testing the indicator sets is that they often had no supporting or explanatory material.  The CCFM material was generally more clear and applicable than the CIFOR material, but the theoretical rationale for indicator selection was often very brief or absent. For example, under "Extant Biomass" in the CCFM indicator set,  the only indicator provided was mean annual increment.  This might be a good measure of the growth rate of selected trees, but it is a very limited measure of biomass because it does not include other biota.  Often it seemed that the measurement side of both CCFM and CIFOR relied too heavily on available data, even if the data were only vaguely relevant to the criterion or indicator.  While the team understands the needs for practicality in data use, the indicator concept is undermined if available data are stretched to fit.

CIFOR has tried to develop a handbook for ecological indicators.  Some of the indicators in this handbook had undergone significant change or redevelopment since the CIFOR phase 1 synthesis was published.  This indicator handbook was not available until part way through the Boise test, and thus we were not able to test all the concepts.  The team noted, however, that the handbook was not sufficiently well documented to explain the rationale for the indicator.  In addition, many of the methods provided to gather data were not statistically valid or in keeping with current developments in ecology.

 The GFE and Idaho C&I were at a much different scale than CIFOR and CCFM,  so it was hard to consider them in the same light.  Neither set was written in the criteria and indicator format.  They both appear to be good applications for a specific area under a given set of assumptions.

5.1.1  C&I related to Carbon and Global Climate Change

One subset of ecological C&I are those related to carbon and global climate change.  These were difficult to assess at the field management unit level because they were generally written to apply at the national level.   The CCFM has a specific criterion (4.0) for forest sustainability called “Forest ecosystem contributions to global ecological cycles”.  This criterion targets the issue of global warming in response to rising concentrations of CO2 in Earth’s atmosphere. There is a link between all forests, no matter how small, and the global levels of CO2 that should be recognized; however, the above criterion does not reflect the critical aspect of forest management that will mitigate the rise in CO2 levels.  Instead, managing forests to maintain structure and function should equate to mitigating climate change. Factors of forest functions relevant to climate change include carbon stocks (above and below ground biomass and soil), sequestration rates (carbon fixation and respiration by plants and soil), and carbon sequestration capacity.  Mitigating climate change requires long-term optimization of these factors rather than short-term maximization.  In fact, simply maximizing carbon stocks or sequestration in the short-term will frequently conflict with good forest management and with mitigating climate change.  For instance, dense stocking of trees increases the carbon stocks and the short-term rate of sequestration, but the denser trees require more water and nutrients, are at a higher risk of burning and are more susceptible to insect infestations.  Any of one of these outcomes indicates an unsustainable forest practice and decreases the long-term potential for carbon sequestration in the area, thereby actually contributing to, rather than mitigating, climate change.

Recognition of the link between management of forests and global levels of CO2 will be increasingly important as we approach deadlines to meet targets agreed to in the Kyoto Protocol and as mechanisms of emission trading are defined.  Failure to recognize how management options relate to climate change could result in top-down prioritization that maximizes short-term carbon stocking over the sustainability of the forest ecosystem.  It is important to ensure that indicators relevant to climate change be analyzed in context of their contribution to sustainability as a whole.  To that end, the linkage between forest health and carbon cycling should be considered when criteria and indicators of forest sustainability are being developed.  On the flipside, mitigating the effects of global climate change on forests will be one of the great challenges for future forest managers, and will require a better understanding of the linkage between climate, carbon, and overall sustainability.   

5.2  Economic C&I -- Strengths and Weaknesses

The CIFOR and CIFOR-BAG C&I included no overt economic indicators other than some equity considerations in the CIFOR-BAG group.  A CIFOR working paper by Ruitenbeek and Cartier (1998) does address C&I from an economic perspective and was used as a source document for the test, although these suggested C&I were not actually part of the test set.

The Ruitenbeek and Cartier discussion offers some strong proposals for C&I, especially from the economic perspective, although weighted to tropical forestry situations.  One particularly useful theme is that it may be easier to find the negation of an indicator rather than affirmation (e.g., inequality rather than equality; unfairness rather than fairness).  Also, it provides a useful stratification of issues regarding core themes of efficiency, equity, and sustainability.  It also offers insights into the importance of policy related to sustainability and possible policy intervention points.  Unfortunately, from the perspective of the test, the paper actually provides an alternate set of C&I, reconfigured according to a pervasive economic perspective.  This made it difficult in some ways to extricate primarily economic C&I that could be added to the CIFOR set for evaluation.  Further, these C&I were largely organized using general sustainability principles rather than those largely focusing on forestry.

The CCFM C&I related to economics were generally limited in scale.  Nearly all C&I related to efficiency were focused on national economic parameters (e.g., productivity, capacity, non-market benefits, and contributions to GDP) and as a result were difficult to apply at the FMU level.  Further, several of the other economic indicators, while measurable and at an appropriate scale, have non-obvious links to sustainability (e.g., “index of the diversity of the industrial base”).  That is, the linkages may be based on second-order hypotheses (e.g., economic diversity promotes economic sustainability) which are not stated and may be untested.

The GFE and Idaho C&I do not include any economic indicators.

The team felt that C&I in the area of economics still required further development.  The set tested was quite limited.  They were primarily diagnostic and focused on economic structure with few dynamic aspects.  The relationships to sustainability are mostly second-order.  Further, there was the fundamental difficulty of trying to incorporate the sustainability of economic/social systems into the realm of forest sustainability.  Is sustainable forestry a sufficient condition for economic and social sustainability?  Human systems are highly dynamic and adaptable.  While forest ecosystems are fundamental to meeting human needs, are they the vehicles for assuring economic and social sustainability?  Finally, the economic indicators should encompass more of the dynamics of economic processes (changes in system variables over time), since it seems that sustainability is inherently a dynamic concept.

It seems that the principles of sustainability applied in the test --  Ecological integrity is maintained, Yield and quality of forest goods and services are sustainable,  Society accepts responsibility for sustainability -- might better have been organized or simply evaluated by using principles from the general literature on sustainability.  For example, it might have been more useful to have categorized the C&I according to the following principles:

· Inter-generational equity: Requires that the needs of the present be met without compromising the ability of future generations to meet their own needs.  This would encompass concerns about long-term productivity, maintenance of ecological integrity, and making investments in natural capital.

· Intra-generational equity: All individuals of the present generation have an equal right to benefit from the use of resources.  This could include many of the C&I dealing with system aspects such as ecological structure and function, income distribution and employment levels, access issues, and participation processes.

· Precautionary management: Where there are threats of serious or irreversible damage and a lack of full scientific certainty about consequences, management should err on the side of caution.  This could encompass many of the management C&I as an organizing concept: the need for plans, monitoring and evaluation processes, operating guidelines, economic policies and social fairness.

· Subsidiarity in organization: Generally stated, decision making in society should be located at the lowest appropriate level.  In other words, decentralization should prevail so that decisions can be made by and for the communities and individuals most affected, with higher level or organizations being “subsidiary” to lower ones.  While this also incorporates many of the management C&I, it also provides the basis for many of the economic and social C&I by focusing on the conditions of local persons and communities, the scale commensurate with the FMU.

5.3  Management C&I -- Strengths and Weaknesses
The management C&I sets that were tested focused on areas of the ecosystem that are actively managed for forestry.  This becomes both a strength and weakness.  Due to the long history of forest management in the U.S. and other countries, management and concepts are generally based on analysis.  Forest resource data are generally readily available to support measurement or assessment of management indicators.  Timber inventory data have been collected and organised for decades, dating back to 1920's for portions of the Boise study area.  A wealth of timber inventory data exists for the last five decades.  The richness of information about timber resources often leads to its use as surrogate measures for other resource values.  The management indicators tested are reasonably good measures of "good timber management" or management aimed at the most judicious use of the available resource, providing there is allocation for co-ordinated resource management.  This notion is a remnant of the multiple-use philosophy that dominated natural resource management in the 1960's, 70's and 80's.

The downfall of the existing management indicators as a measure of overall sustainability is the fact that the indicators are only aimed at acres of areas included in the forest management program, and tend to be focused only on the balanced management of trees.  These measures are relevant to overall sustainability of ecosystem conditions only to the extent that other resource values can be correlated with measures of the forest resource. At the North American test site, the concepts of forest management theory were applied to approximately 25% of the total area.  This is because only 25% of the test area was available for forest harvest.  This is problematic for a set of indicators intended to provide insight about the whole area.

Suggestions for improvement of the management indicator set would be to develop measures or indicators that can be appropriately applied to the whole study area or an entire ecosystem.  This would undoubtedly require a loosening of the definition of management to include activities such as no management, terrestrial and aquatic restoration, non-traditional forest removals, and planning for ecological functions, etc.

Additional suggestions for improvement of the management C&I were developed at the Boise workshop.  These include the following:

1.
More than half of the nation’s forests are owned by non-industrial private forest owners (NIPF).  These lands make a significant contribution to all aspects of sustainable forestry.  The Boise test was not able to incorporate evaluation of management of NIPF lands.  Efforts need to be made to account for the contributions of these lands to sustainability in the future.

2.
C&I need to be developed to measure the sustainable management of non-traditional forest products.

3.
The existence of a management plan does not guarantee sustainability.  The plan has to be implemented and be effective in achieving desired future conditions.  Following the Boise workshop, efforts were made to develop and align existing indicators to meet this need.  However, more work is needed to make this C&I set more robust.

5.4  Social C&I -- Strengths and Weaknesses

The social C&I tested came from two sources: CIFOR-BAG and CCFM (neither the Idaho C&I nor the GFE C&I included any social criteria or indicators). CIFOR-BAG indicators have been designed to cover a range of social issues. While these indicators provided a good guide and resource for the North American test, several comments seem pertinent to highlight the challenges with working with this set of indicators, and the differences between the contexts of past tests and the current test. 

The developed nation/developing nation contrast between the North American test and previous tests resulted in some incompatibility in applying the indicators. Specifically, the CIFOR-BAG indicators were written from a context where the social systems were more firmly imbedded within the forest. This might be best described as the difference between forest-dwelling or forest dependent people and people who live in a forested area. The connections in the North American context are generally (although not always in Mexico or in some Aboriginal communities) less tightly related, which means that some indicators must be interpreted in a different way.

In the North American context, particularly in Canada and the U.S., there is an extensive legal and constitutional structure that protects many of the rights (e.g., property and treaty rights) that are more variable in developing countries. The result is the indicators are relatively easy to monitor and assess, but they may not measure people's satisfaction with these legal/constitutional structures. 

An extensive set of CIFOR-BAG methods was developed for testing in other locations. These methods were undoubtedly particularly useful where no data sources exist on the social systems. These methods are almost uniformly anthropological in origin, and are not designed to take advantage of the existing data sources in North America. These anthropological techniques may be most useful in relatively small test areas or as initial means of scoping or refining methods. We found these techniques to be less useful in a relatively large area where we wanted to be able to have generalizable results. In a context where data validity and reliability are hotly contested, techniques that acquired perspectives from a wide range of sources in a replicable fashion were more desirable. Part of our discomfort with these methods is the adaptation of the techniques to the North American context, and part is undoubtedly the difference associated with the background of the social scientists involved in the North American test. 

Some specific sets of indicators, particularly the public participation indicators, are written from a very different context than exists in North America. In Canada and the U.S., federal and state/provincial planning requirements mandate or legislate public involvement. We adapted the existing CIFOR-BAG indicators specifically to help to differentiate between the style and quality of the public participation here in North America. In spite of this, there were still some substantial challenges. Canada and the U.S. have different legislative requirements for public involvement, and the U.S. Federal Advisory Committee Act (FACA) restricts some forms and levels of public involvement. Consequently, these indicators might have to be further refined for each country.

The CCFM indicators were written from the North American context, and consequently were already adapted to address some of the more pertinent topics. Specific comments regarding this set are largely focused on the extent to which CCFM indicators were developed.

CCFM indicators, while more relevant to the North American context, were poorly detailed. Groups of indicators (what we would term as packages associated with criteria) were discussed generally, but no specific information was given regarding definitions or the context (particularly any potential theoretical or applied context). Known data sources were suggested, but only occasionally were methods discussed. Finally, no means of scaling these indicators were discussed.  The CCFM indicators were designed for a national-level scale. As a result, some indicators were not relevant at the study area level, or data sources and methods of data collection were not specific enough to be useful.

One particularly useful CCFM indicator set that varied from the CIFOR-BAG set included issues associated with Aboriginal people. In Canada and the U.S., Aboriginal peoples have legally and constitutionally protected rights. In Canada, the acknowledgement of the need to thoroughly address Aboriginal issues is exceptionally high, particularly as a result of recent court cases (e.g., Delgamukw and Sparrow) and the Royal Commission on Aboriginal Peoples. While neither country has done a particularly good job of addressing Aboriginal rights, concerns and values in the past, this indicator set highlighted the need to specifically focus assessments of sustainability on this issue. 

Many individuals and researchers in North America are focusing on the search for the best indicators of social sustainability. The literature associated with the CCFM and CIFOR-BAG sets did not reference this work. Consequently, we expect we missed some well-researched indicators. For example, University of British Columbia researchers, notably Bill Rees, have been working on the concept of an ecological footprint that contains a number of associated indicators. This initiative, however, like many others, is not specifically focused on sustainable forest management. 

Other useful sources of indicators may come from the ecosystem management literature and from a social context, particularly the social acceptability of ecosystem management (see the excellent research conducted by the USDA Forest Service (USFS GTR 1995 and 1996). 

Finally, the concept of subsidiarity, where the group makes decisions closest to or by those most affected by the decisions, is a well-accepted social dimension of sustainability. The CIFOR-BAG set of C&I attempts to address the concept of subsidiarity, particularly in their focus on co-management initiatives. Co-management, in this context, however, was tightly linked to public involvement techniques. We chose to refine the public involvement measures in general, and not limit the style of public involvement, by definition, to co-management. While this was especially important in light of the U.S. FACA requirements limiting the ability of the federal government to engage in co-management initiatives, we feel that as a result, we did not adequately address the concept of subsidiarity. 

6.0 Conclusions

Clearly, it is important that we understand the status of our relationship with the ecosystems that  sustain us.  For all the primary resource industries -- agriculture, fishing and forestry -- the idea of living sustainably with the land seems obvious. It would seem to be a simple task to assess if we are living sustainability or not. In practice, however, assessing "sustainability" is confounded by a host of difficulties.  Some of these are scientific, pointing to flaws in our basic understanding of systems.  Scientific issues seem minor, however, compared to the problems that arise from different perspectives on the nature of sustainability.  

We ask a great deal from the definition of sustainability.  We want "healthy ecosystems" rich in native biodiversity, "equitable" social systems, and a continual flow of goods and services for humans.   When we look for examples of sustainable human systems we can find none that meet all these criteria.  Certainly, history shows examples of human societies living in the same way on the same place for hundreds or even thousands of years.  But the team knows of no examples where this was done without inequity or major ecological impacts. 

We continue to have difficulty with the concept of sustainability.  Some view it as a way to limit development, others as a hoop to jump through to ensure development can occur.  Both views operate from a perspective of minimum.  In one view it is minimum development, from the other it is minimum level of interference with development.  The team felt that sustainability would only be helpful when we look for optimum arrangements of ecological, economic, and social values.  As long as we stay in the argument of the minimums, we have not changed the nature of the debate, only changed the words we use to argue. If we fail to look for the optimal set of conditions through time, we are likely not to find it. 

In addition to the basic conceptual problems with defining sustainability, the sets of criteria and indicators we tested to assess sustainability of managing forested ecosystems all have major problems:  

· The tested indicator sets were developed at the national level, and do not translate well to the forest management unit. Indicators will only work when they inform management.  If "management" means the people and groups making the decisions at the forest management unit, then the indicator sets provided fall short.

· Indicators will only work when they can be referenced against a target (norm or verifiers).  Neither the CCFM nor the CIFOR phase 1 sets provided useful targets for virtually any of the indictors.  There is a serious shortcoming in translating these national level sets to the field level.

· There is a serious challenge to overcome in the use of terminology for what is a principle, criterion or indicator.  They were often confused or overlapped between and within indicator sets.  

· The indicator sets tested were generally poorly documented and referenced.  Where references were given, many of the key references from the relevant literature were missing.  In most cases, the rationale for why a particular measure was a good measure of sustainability was absent or weak.

· The indicator sets do not address the operational issues surrounding their use.  Issues of cost, replicability, data management, and quality control are not addressed.  These are key issues at the field management unit.  They are also the key reasons why the vast majority of all monitoring programs fail.  If we are to monitor for sustainability using criteria and indicators, these issues must be addressed.

· There is still no accepted theoretical basis for the integration of ecological, social, and economic indicators.  This remains a problem to be overcome.

Despite these criticisms, the team felt that criteria and indicators could fill a  critical role in assessing sustainability. There are many excellent ideas in the sets of C&I tested.  We accepted the majority of indicators as providing valuable understanding on the sustainability of actions in the forest.  There is a long way to go to get these ideas operating and accepted at the field management unit, however.  It is time to move the debate over C&I from national policy forums to the field management unit.  At their heart, C&I are practical applications of knowledge.  We must remember to focus on their practicality.  Otherwise we will ignore many pressing and real problems while we "get the science right".

6.1 Recommendations for Further Indicator Development

CIFOR, with the assistance of the USDA Forest Service, is showing leadership in testing criteria and indicators of sustainable forestry.  The team worked to test a large number of indicators in a short time.  Because of time, we could not test all indicators as fully as we would have liked.  In addition, because we were testing a huge range of economic, social, and ecological indicators, we did not always have the expertise necessary to cover each indicator.  CIFOR should see the Boise team’s efforts as primarily testing, rather than indicator development.  The team would have welcomed the opportunity to develop a set of indicators from the ground up, but this was not possible in the test. The team feels strongly that a set of indicators developed from the ground up would have been different from the set that "remained" after indicator testing.

CIFOR has sponsored a set of academic papers on indicator development that has not been fully integrated into the existing indicator sets.  The team found these papers very useful and well developed.  Specifically, we refer to examples such as the genetics diversity paper of Namkoong et al. (1977) and the economics and sustainability paper by Ruitenbeek and Cartier (1978).  It appears that this kind of “sponsored experts” work is an effective way to new indicators.

Sustainability, as a fundamental part of its definition, involves the integration of ecological, social, and economic values.  Despite this perceived need, there is no accepted theory for integration.  CIFOR could make a contribution by supporting this area of research.  During the course of this test, a group of scientists submitted a paper to the team attempting to provide a theoretical basis for integration (Hoekstra et al., 1998).  The team did not have the time to properly consider this paper during the test.  We felt it was an important contribution, however, and submit it to CIFOR as Appendix H of this report.  The ideas in this paper are intriguing and offer a theoretical basis for integrating ecological, social, and economic measures.  We recommend CIFOR pursue this line of reasoning as a research focus.
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Appendix  A.

The Concept of Criteria and Indicators in Sustainable Forestry

Sustainable forestry is a sub-set of the larger sustainability question. For the purposes of developing an assessment system, CIFOR has defined sustainable forest management as:

“a set of objectives and outcomes consistent with maintaining or improving the forest’s ecological integrity and contributing to people’s well-being both now and in the future.”

This definition represents what CIFOR sees as the common denominator in other definitions of sustainable forest management that it has examined.  A system to evaluate the sustainability of forest management will need to assess the following two conditions which represent the bio-physical, social and temporal elements of sustainability:

1. Ecological integrity is maintained or enhanced.

2. Well-being of people is maintained or enhanced. 

Fulfillment of the two conditions is expected to take place continuously over long but not indefinite periods of time.  It is recognized that there may be short-term and site-specific conflicts between these two goals and the determination of the appropriate balance is likely to be a problem for assessors.  

In June 1992, the United Nations Conference on Environment and Development met in Rio de Janeiro. The Conference reaffirmed the Declaration of the United Nations Conference on the Human Environment (adopted in Stockholm in June 1972) and sought to build upon it.  The goal of the Conference was to establish a new and equitable global partnership through the creation of new levels of cooperation among countries, key sectors of societies and people.  The objective was to work towards international agreements which respect the interests of all people and protect the integrity of the global environmental and development system. 

The first principle of the Conference was:

“Human beings are at the center of concerns for sustainable development. They are entitled to a healthy and productive life in harmony with nature.”

Additional principles:

· hold up the right for peoples to fulfill development in order to equitably meet developmental and environmental needs of present and future generations;

· cooperation among states in eradicating poverty;

· involvement of people in decision making;

· education;

· compensation for pollution;

· application of the precautionary approach by states in addressing environmental problems;

· use of environmental impact statements;

· recognition of the vital role of women and indigenous peoples in environmental management and development;

· opening of international economic systems; and,

· the inclusion of environmental protection as an integral part of the development process. 

All of these principles were seen as essential to the realization of sustainable development. 

Agenda 21, the operational report which arose from the Rio Conference, called for “a substantial flow of new and additional financial resources to developing countries, in order to cover the incremental costs for the actions they have to undertake to deal with global environmental problems and to accelerate sustainable development”.  The implementation of the Agenda was seen as the beginning of a new global partnership for sustainable development. 

The Agenda 21 report also presented a set of non-legally binding authoritative principles for a global consensus on the management, conservation and sustainable development of all types of forests.  The set of principles were intended to contribute to the management, conservation and sustainable development of forests and to provide for their multiple and complementary functions and uses.  The principles:

· reaffirmed the sovereign rights of states to exploit their own resources pursuant to their own environmental policies and have the responsibility to ensure that activities within their jurisdiction or control do not cause damage to the environment of other states; 

· emphasized the need for timely, reliable and accurate information on the forests and their ecosystems in order to educate the public and make informed management decisions; 

· called for provisions to increased the involvement of various peoples in the implementation and planning of national forest policies;

· recognized of the vital role of forests in maintaining ecological processes; 

· recognized that national forest policies should recognize and support the identity, culture and rights of indigenous people and forest dwellers; 

· recognized the vital role of women;

· recognized the need for plantations of both indigenous and introduced species for the provision of both fuel and industrial wood; 

· supported efforts to promote an international economic climate conducive to sustained and environmentally sound development of forests in all countries; 

· supported efforts to “green the world” through reforestation, afforestation and forest conservation; 

· called for support of developing countries striving to strengthen their management, conservation and sustainable development situations; 

· called for strengthening of scientific research, forest inventories and assessments; 

· called for open and free international trade in forest products; and, 

· called for control of pollutants that are harmful to the health of forest ecosystems at all geopolitical scales. 

The Montreal Process and Santiago Declaration

Following the Rio Conference, Canada convened an International Seminar of Experts on Sustainable Development of Boreal and Temperate Forests. The seminar, held in Montreal, Canada, in September 1993 focussed specifically on the development of criteria and indicators for the sustainable management of temperate and boreal forests and provided the conceptual basis for subsequent regional and international work on criteria and indicators (C&I). 

The initiative led to the formation of the Working Group on Criteria and Indicators for the Conservation and Sustainable Management of Temperate and Boreal Forests ("Montreal Process") which was formed in Geneva in June 1994 to advance the development of internationally agreed criteria and indicators for the conservation and sustainable management of temperate and boreal forests at the national level.  Participants included Australia, Canada, Chile, China, Japan, the Republic of Korea, Mexico, New Zealand, the Russian Federation and the United States of America. These countries cover five continents and together represent over 90 per cent of the world's temperate and boreal forests (as well as areas of tropical forests) and about 60 per cent of the world's forests. They also account for 45 per cent of the world trade in wood and wood products and 35 per cent of the world's population. Several international organizations, non-governmental organizations and other countries also participated in meetings of the Working Group.

The Montreal Process Working Group was established with the specific purpose of developing and implementing internationally agreed C&I for sustainable forest management. The group has developed a comprehensive set of 7 criteria and 67 indicators for the conservation and sustainable management of temperate and boreal forests. 

In February 1995 in Santiago, Chile, the Working Group countries endorsed a comprehensive set of criteria and indicators for forest conservation and sustainable management for use by their respective policy-makers.  These criteria and indicators, together with the statement of endorsement are known as the "Santiago Declaration". Argentina and Uruguay have since endorsed the Declaration. 

The C&I provide a common understanding of what is meant by sustainable forest management. The first six criteria deal specifically with forest conditions, attributes or functions, and the values or benefits associated with the environmental and socioeconomic goods and services that forests provide. The seventh criterion relates to the overall policy framework of a country that can facilitate the conservation and sustainable management of forests. 

The criteria and indicators are tools for assessing national trends in forest conditions and management, and provide a common framework for describing, monitoring and evaluating progress towards sustainability at the country level. 

Application of the criteria and indicators are intended to help:

· provide an international reference for policy makers in the formulation of national policies,

· improve the quality of information available to decision makers and the public, 

· better inform the forest policy debate at national and international levels, and 

· provide an agreed framework for data collection and reporting that will provide a clearer picture of forest management performance and remove duplication in reporting standards. 

The criteria and indicators could also help provide a basis for international cooperation in support of sustainable forest management. 

Concepts of the conservation and sustainable management of forests are continually evolving and the  Montreal Process C&I are intended to be reviewed and adjusted as appropriate to reflect:

· improvements in scientific knowledge as to how forest ecosystems function and respond to human interventions; 

· increased experience in and capability to measure indicators, 

· advances in technology;

· changing public demands for forest products and services; and,

· improved definition of indicators that measure significant and useful aspects of sustainability of forest management. 

Application of Sustainable Forestry 

Forest management has been traditionally polarized by a utilization vs. preservationists perspective. Approaches to sustainable forestry appear to seek a balance between maintaining essential biological processes and keeping  economic benefits flowing from the forest resource. 

In the process of domesticating forests, humans have also domesticated certain of its component species.  This results in a simplification of the forest structure. The loss of species diversity and of genetic variability within species can lead to a loss of resilience to change or disturbance. To retain resilience, it is important to conserve both the diversity of the biological information and the diversity of human information (i.e. knowledge of the processes, use and management  of forests and associated cultural traditions). It is also important to avoid or mitigate gross changes which provoke instability (e.g. social and economic problems which force people into the forest; infrastructures or policies which attract people to the forest; policy and economic signals which undervalue forest resources, encourage speculation and render investments risky)(Sargent and Bass, 1992). 

Sargent and Bass (1992) suggest that sustainable forestry can be achieved through:

i) maintaining the harvest of all products at sustainable levels (i.e. by careful control of harvesting levels, timing and frequency, and by minimizing harvesting damage to residual stock; monitoring and feedback into silvicultural management)

ii) maintaining essential ecosystem processes (i.e. by retaining continuous vegetation cover; returning nutrients to the soil; minimizing soil compaction; maintaining watercourse patterns; careful control of chemical use)

iii) maintaining biological diversity at ecosystem, species and gene levels (i.e. by adopting multi-species/variety/clone systems wherever feasible; incorporating secondary succession as far as possible, rather then treating it as a weed problem; integrated pest management)

iv) satisfying the needs of people living in and around the forest (i.e. by involving local people at all stages in forest boundary definition, planning, management, harvesting and monitoring of the forest, and forest product processing; employing local people; compensating for rights and privileges forgone; providing access and user rights; providing recreational facilities; ensuring landscape and cultural compatibility)

v) ensuring economic sustainability (i.e. (1) on the part of the forest user, through investing in processes that minimize external inputs of materials and energy, that recycle and that reduce waste and especially turn ‘waste’ into products; and through investment in forestry research, species/provenance selection and breeding; and (2) on the part of governments, creating conditions that will ensure that forest users stay in business but do not reap an excessive proportion of forest rent (Poor and Sayer (1987) cited in Sargent and Bass (1992)). 

Sustainable Forestry Initiatives in North America

In addition to the Montreal process, there are many sustainable forestry initiatives ongoing in North American including government, industry and environmental non-government organizations.  Some of these efforts are aimed at certification of forest products and others deal with more general sustainability goals. It is not possible to discuss all the initiatives in this report.  However we wanted to acknowledge the vast amount of effort in this area.  It should be noted that this North American test did not take any position on, or explicitly evaluate, the efforts discussed below

Examples from industry include The Sustainable Forestry Initiative of the American Forest and Paper Association (AF&PA), which has been adopted by commercial forestry operators in Idaho.  The Sustainable Forestry Initiative views sustainable forestry as the practice of a land stewardship ethic which integrates the reforestation, managing, growing, nurturing, and harvesting of trees for useful products with the conservation of soil, air and water quality, wildlife and fish habitat, and aesthetics.  Reforestation following tree harvest is seen as the cornerstone of forest sustainability and thus the priority of forest management is to establish new stands of trees. The AF&PA is promoting this stewardship ethic among private forest landowners and loggers. Member companies are committed to reforest their forestlands within two years of a final harvest by planting or direct seeding, or within five years using planned natural regeneration (American Forest and Paper Association, 1998). 

An example from the government sector is the Model Forest Program. Canada, United States and Mexico have areas which have been included as part of the International Model Forest Program. A Model Forest is a Canadian-initiated program, conceived as a diverse partnership of stakeholders and rights holders working toward sustainable forest management.  The program aims to be  a large-scale working model of sustainable forest management and working sites for developing and applying new knowledge and technologies. In the Canadian Model forest program there are 10 individual sites field testing criteria and indicators of sustainable forestry.

A major player from the Environmental Non-government sector is the Forest Stewardship Council.  The Forest Stewardship Council (FSC) is an international body which accredits certification organizations aimed at certifying forest lands as being sustainably managed. In all cases the process of certification is voluntary by forest owners and managers. The goal of FSC is to promote environmentally responsible, socially beneficial and economically viable management of the world's forests, by establishing a worldwide standard of recognized and respected Principles of Forest Stewardship.  FSC also supports the development of national and local standards that  implement principles and criteria of Forest Stewardship at the local level. These standards are developed by national and regional working groups.

Appendix B.

  C&I Sets evaluated by the Boise Test Team

CEnter for international Forestry research (CIFOR)

Common Sets of C&I Based on CIFOR Field Tests

Principle
Criterion
Indicator

1. Policy, planning and institutional framework are conducive to sustainable forest management.

1.1 There is sustained and adequate funding for the management of forests.

1.1.1 Policy and planning are based on recent and accurate information.

1.1.2 Effective instruments for inter-sectoral co-ordination on land use and land management exist.

1.1.3 There is a permanent forest estate (PFE), adequately protected by law, which is the basis for sustainable management, including both protection and production forest.

1.1.4 There is a regional land use plan or PFE which reflects  the different forested land uses, including attention to such matters as population, agricultural uses, conservation, environmental, economic and cultural values.

1.1.5 Institutions responsible for forest management and research are adequately funded and staffed.

2. Maintenance of ecosystem integrity.

2.1 Ecosystem function is maintained.

2.1.1 No chemical contamination to food chains and ecosystem.

2.1.2 Ecologically sensitive areas, especially buffer zones along water courses are protected.

2.1.3 No inadvertent ponding or waterlogging as a result of forest management.

2.1.4 Soil erosion is minimized.

2.2  Impacts to biodiversity of the forest ecosystem are minimized.

2.2.1 Endangered plant and animal species are protected.

2.2.2 Interventions are highly specific, selective and are confined to the barest minimum.

2.2.3 Canopy opening is minimized.

Principle
Criterion
Indicator

2.2.4 Enrichment planting, if carried out, should be based on indigenous, locally adapted species.

2.3 The capacity of the forest to regenerate naturally is ensured.

2.3.1 Representative areas, especially sites of ecological importance, are protected or appropriately managed.

2.3.2 Corridors of unlogged forest are retained.

2.4 The processes that maintain biodiversity in managed forests are conserved.

2.4.1 Landscape patterns are maintained.

2.4.2 Changes in habitat diversity as a result of human interventions should be maintained within critical limits.

2.4.3 Community guild structure does not show significant changes in the presentation of especially sensitive guild, and pollinator and disperser guilds.

2.4.4 The richness diversity of selected groups shows no significant change.

2.4.5 Population sizes and demographic structures of selected species do not show significant changes, and demographically and ecologically critical life-cycle stages continue to be represented.

2.4.6 The status of decomposition and nutrient shows no significant change.

2.4.7 There is no significant change in the quality or quantity of water from the catchment.

3. Yield and quality of forest goods and services sustainable.

3.1 Management objectives clearly and precisely described, documented, and realistic. 

3.1.1 Objectives are clearly stated in terms of the major functions of the forest, with due respect to their spatial distribution.

3.2 A comprehensive forest management plan is available.

3.2.1 Maps of resources, management, ownership and inventories available.

3.2.2 Silvicultural systems prescribed and appropriate to forest type and produce grown.

3.2.3 Yield regulation by area and/or volume prescribed.

Principle
Criterion
Indicator

3.2.4 Harvesting systems and equipment are prescribed to match forest conditions in order to reduce impact.

3.3 The management plan is effectively implemented.

3.3.1 Pre-harvest inventory satisfactory completed.

3.3.2 Infrastructure is laid out prior to harvesting and in accordance with prescriptions.

3.3.3 Reduced impact felling specified and implemented.

3.3.4 Skidding damage to trees and soil minimized.

3.4 An effective monitoring and control system audits management's conformity with planning.

3.4.1 Continuous forest inventory (CFI) plots established and measured regularly.

3.4.2 Documentation and records of all forest management activities are kept in a form that makes it possible for monitoring to occur.

3.4.3 Worked coupes are protected (e.g. from fire, encroachment and pre-mature re-entry).

3.4.4 Tree marking of seed stock and potential crop trees. 

CIFOR – BAG (Basic Assessment Guide for Human Well-being)

C&I Set

Principle
Criterion
Indicator

1. Forest management maintains or enhances fair inter-generational access to resources and economic benefits.

1.1 Local management is effective in controlling maintenance of and access to the resource. 

1.1.1 Ownership and use rights to resources (inter and intra generational) are clear and respect pre-existing claims.

1.1.2 Rules and norms of resource use are monitored and enforced.

1.1.3 Means of conflict resolution function without violence.

1.1.4 Access to forest resources is perceived locally to be fair.

1.1.5 Local people feel secure about access to resources.

1.2 Forest actors have a reasonable share in the economic benefits derived from forest use.

1.2.1 Mechanisms for sharing benefits are seen as fair by local communities.

1.2.2 Opportunities exist for local and forest dependent people to get employment and training from forest companies.

1.2.3 Wages and other benefits conform to national and/or ILO standards.

1.2.4 Damages are compensated in a fair manner.

1.3 People link their and their children's future with management of forest resources. 

1.3.1 People invest in their surroundings (e.g. time, effort, money).

1.3.2 Out-migration levels are low.

1.3.3 People recognize the need to balance numbers of people with natural resource use.

1.3.4 Children are educated (formally and informally) about natural resource management.

1.3.5 Destruction of natural resources by local communities is rare.

1.3.6 People maintain spiritual links to the land.

Principle
Criterion
Indicator

2. Concerned stakeholders have an acknowledged right and means to co-manage forests equitably.

2.1 Effective mechanisms exist for two-way communication related to forest management among stakeholders.

2.1.1  > 50% of timber company personnel and forestry officials speak one or more local language, or > 50% of local women speak the national language.

2.1.2 Local stakeholders meet with satisfactory frequency, representation of local diversity, and quality of interaction. 

2.1.3 The contributions of all stakeholders are mutually respected and valued at a generally satisfactory level. 

2.2 Local stakeholders have detailed, reciprocal knowledge pertaining to forest resource use (including user groups and gender roles), as well as forest management plans prior to implementation.

2.2.1 Plans/maps exist showing integration of uses by different stakeholders.

2.2.2 Updated plans, baseline studies and maps are widely available outlining logging details like cutting areas and road construction, with timing. 

2.2.3 Base line studies of local human systems are available and consulted.

2.2.4 Management staff recognize the legitimate interests and rights of other stakeholders. 

2.2.5 Management of NTFP reflects the interests and rights of local stakeholders.

2.3 Agreement exists on rights and responsibilities of relevant stakeholders.

2.3.1 Level of conflict is acceptable to stakeholders.

3.0 The health of forest actors, cultures and the forest is acceptable to all stakeholders.

3.1 There is a recognizable balance between human activities and environmental conditions.

3.1.1 Environmental conditions affected by human uses are stable or improving.

3.1.2 In-migration and/or natural population increase are in harmony with maintaining the forest.

Principle
Criterion
Indicator

3.2 The relationship between forest management and human health is recognized.

3.2.1 Forest managers cooperate with public health authorities regarding illnesses related to forest management. 

3.2.2 Nutritional status is adequate among local populations (e.g. children's growth conforms to international standards of height for weight, infant and < 5 year mortality levels are low. 

3.2.3 Forestry employers follow ILO working and safety conditions and take responsibility for the forest-related health risks of workers.

3.3 The relationship between forest maintenance and human culture is acknowledged as important.

3.3.1 Forest managers can explain links between relevant human cultures and the local forest.

3.3.2 Forest management plans reflect care in handling human cultural issues.

3.3.3 There is no significant increase in signs of cultural disintegration.

Canadian Council of Forest Ministers (CCFM)

C&I Set

Principle
Criterion
Indicator

     1.0 Conservation of Biological Diversity

1.1 Ecosystem Diversity

1.1.1 Percentage and extent, in area, of forest types relative to the historical condition and total forest area.

1.1.2 Percentage and extent of area by forest type and age class.

1.1.3 Area, percentage and representativeness of forest types in protected areas.

1.1.4 Level of fragmentation and connectedness for forest ecosystem components.

1.2 Species Diversity

1.2.1 Number of known forest-dependent species classified as extinct, threatened, endangered, rare or vulnerable relative to the total number of known forest-dependent species. 

1.2.2 Population levels and changes over time for selected species and species guilds.

1.2.3 Number of known forest-dependent species that occupy only a small portion of their former range.

1.3 Genetic Diversity

1.3.1 Implementation of an in situ/ex situ genetic conservation strategy for commercial and endangered forest vegetation species.

     2.0 Maintenance and enhancement of forest ecosystem condition and productivity.

2.1 Incidence of disturbance and stress.

2.1.1 Area and severity of insect attack

2.1.2 Area and severity of disease infestation.

2.1.3 Area and severity of area burned.

2.1.4 Rates of pollutant deposition.

2.1.5 Ozone concentrations in forested regions.

2.1.6 Crown transparency in percentage by class.

Principle
Criterion
Indicator

2.1.7 Area and severity of occurrence of exotic species detrimental to forest condition.

2.1.8 Climate change as measured by temperature sums.

2.2 Ecosystem Resilience

2.2.1 Percentage and extent of area by forest type and age class.

2.2.2 Percentage of area successfully naturally regenerated and artificially regenerated.

2.3 Extant Biomass

2.3.1 Mean annual increment by forest type and age class.

2.3.2 Frequency of occurrence within selected indicator species (vegetation, birds, mammals and fish).

     3.0 Conservation of soil and water resources.

3.1 Physical Environmental Factors

3.1.1 Percentage of harvested area having significant soil compaction, displacement, erosion, puddling, loss of organic matter, etc.

3.1.2 Area of forest converted to non-forest land use, e.g., urbanization

3.1.3 Water quality as measured by water chemistry, turbidity, etc.

3.1.4 Trends and timing of events in stream flows from forest catchments.

3.1.5 Changes in the distribution and abundance of aquatic fauna.

3.2 Policy and protection forest factors

3.2.1 Percentage of forest managed primarily for soil and water protection.

3.2.2 Percentage of forested area having road construction and stream crossing guidelines in place.

3.2.3 Area, percentage and representativeness of forest types in protected areas.

Principle
Criterion
Indicator

     4.0 Forest ecosystem contributions to global ecological cycles.

4.1 Contributions to the global carbon budget.

4.1.1 Tree biomass volumes.

4.1.2 Vegetation (no-tree) biomass estimates.

4.1.3 Percentage of canopy cover.

4.1.4 Percentage of biomass volume by general forest type.

4.1.5 Soil carbon pools.

4.1.6 Soil carbon pool decay rates.

4.1.7 Area of forest depletion.

4.1.8 Forest wood product life cycles.

4.1.9 Forest sector CO2 emissions.

4.2 Forest land conversion

4.2.1 Area of forest permanently converted to non-forest land use, e.g. urbanization.

4.2.2 Semi-permanent or temporary loss or gain of forest ecosystems

4.3 Forest sector carbon dioxide conservation.

4.3.1 Fossil fuel emissions

4.3.2 Fossil carbon product emissions

4.3.3 Percentage of forest sector energy usage from renewable sources relative to the total energy sector requirement.

4.4 Forest sector policy factors.

4.4.1 Recycling rate of forest wood products manufactured and used in Canada.

4.4.2 Participation in the climate change conventions.

4.4.3 Economic incentives for bioenergy use.

4.4.4 Existence of forest inventories.

4.4.5  Existence of laws and regulations on forest land management.

Principle
Criterion
Indicator

4.5 Contributions to hydrological cycles.

4.5.1 Surface area of water within forested areas.

     5.0 Multiple benefits of forests to society.

5.1 Productive capacity

5.1.1 Annual removal of forest products relative to the volume of removals determined to be sustainable.

5.1.2 Distribution of, and changes in, the landbase available for timber production.

5.1.3 Animal population trends for selected species of economic importance.

5.1.4 Management and development expenditures.

5.1.5 Availability of habitat for selected wildlife species of economic importance.

5.2 Competitiveness of resource industries.

5.2.1 Net profitability

5.2.2 Trends in global market share.

5.2.3 Trends in R & D expenditures in forest products and processing technologies.

5.3 Contribution to the national economy.

5.3.1 Contribution of timber and non-timber sectors to the gross domestic product (GDP)

5.3.2 Total employment in all forest-related sectors.

5.3.3 Utilization of forests for non-market goods and services, including forest land use for subsistence purposes.

5.3.4 Economic value of non-market goods and services.

5.4 Non-timber values

5.4.1 Availability and use of recreational opportunities.

5.4.2 Total expenditures by individuals on activities related to non-timber use.

Principle
Criterion
Indicator

5.4.3 Memberships and expenditures in forest recreation-oriented organizations and clubs.

5.4.4 Area and percentage of protected forest by degree of protection.

     6.0 Accepting society's responsibility for sustainable development.

6.1 Aboriginal and treaty rights

6.1.1 Extent to which forest planning and management processes consider and meet legal obligations with respect to duly established Aboriginal and treaty rights.

6.2 Participation by Aboriginal communities in sustainable forest management.

6.2.1 Extent of Aboriginal participation in forest-based economic opportunities.

6.2.2 Extent to which forest management planning takes into account the protection of unique or significant Aboriginal social, cultural or spiritual sites.

6.2.3 Number of Aboriginal communities with a significant forestry component in the economic base and diversity of forest use at the community level.

6.2.4 Area of forest land available for subsistence purposes.

6.2.5 Area of Indian reserve forest lands under integrated management plans.

6.3 Sustainability of forest communities.

6.3.1 Number of communities with a significant forestry component in the economic base.

6.3.2 Index of the diversity of the local industrial base.

6.3.3 Diversity of forest use at the community level.

6.3.4 Number of communities with stewardship or co-management responsibilities.

6.4 Fair and effective decision making.

6.4.1 Degree of public participation in the design of decision-making processes.

6.4.2 Degree of public participation in decision-making processes.

Principle
Criterion
Indicator

6.4.3 Degree of public participation in implementation of decisions and monitoring of progress toward sustainable forest management.

6.5 Informed decision making

6.5.1 Percentage of area covered by multi-attribute resource inventories.

6.5.2 Investments in forest-based R&D and information.

6.5.3 Total effective expenditures on public forestry education.

6.5.4 Percentage of forest area under completed management plans/programs/guidelines which have included public participation.

6.5.5 Expenditures on international forestry.

6.5.6 Mutual learning mechanisms and processes.

RULES PERTAINING TO THE IDAHO FOREST PRACTICES ACT

TITLE 38, CHAPTER 13, IDAHO CODE

Idaho Department of Lands, Boise, Idaho

July 1996

030 Timber Harvesting

030-01 Harvesting of forest tree species is a part of forest management by which wood for human use is obtained  and by which forests are established and tended. It is recognized that during harvesting operations there will be a temporary disturbance to the forest environment. It is the purpose of these rules to establish min. standards for forest practices that will maintain the productivity of the forest land and minimize soil and debris entering streams and protect wildlife and fish habitat.

030-02 Quality of residual stocking

030-02 Reforestation is required if harvesting reduces stocking of acceptable trees below minimums set in Rule 050.04 (see Idaho Dept of Lands Booklet p. 25)

030-03 Soil protection

030-03a. Soil protection - Ground based skidding shall not be conducted if it will cause rutting, deep soil disturbance, or accelerated erosion.

030-03a. Soil protection - On slopes exceeding 45% gradient and which are immediately adjacent to a class I or II stream, ground based skidding shall not be conducted except with an approved variance.

030-03a. Soil protection - Where slopes in the area to be logged exceed 45% gradient the operator, landowner or timber owner shall notify the department of these steep slopes.

030-03b. Soil protection - Limit the grade of constructed skid trails on geologically unstable, saturated, or highly erodible or easily compacted soils to a max. of 30%.

030-03c. Soil protection - In accordance with appropriate silvicultural prescriptions, skid trails shall be kept to the minimum feasible width and number. Tractors used for skidding shall be limited to the size appropriate for the job.

030-03d. Soil protection - Uphill cable yarding is preferred. Where downhill yarding is used, reasonable care shall be taken to lift the leading end of the log to minimize downhill movement of slash and soils.

030-04 - Location of landings, skid trails, and fire trails on stable areas to prevent the risk of material entering streams.

030-04a. All new or reconstructed landings, skid trails, and fire trails shall be located on stable areas outside the appropriate stream protection zones. Locate fire and skid trails where sidecasting is held to a minimum.

030-04b. Minimize the size of a landing to that necessary for safe economical operation. 

030-04c. To prevent landslides, fill material used in landing construction shall be free of loose stumps and excessive accumulations of slash. On slopes where sidecasting is necessary, landings shall be stabilized by use of seeding, compaction, riprapping, benching, mulching or other suitable means.

030-05 Drainage systems provided and maintained for each landing, skid trail or fire trail.

030-05a. Stabilize skid trails and fire trails whenever they are subject to erosion, by water barring, cross draining, outsloping, scarifying, seeding or other suitable means. The work shall be kept current to prevent erosion prior to fall and spring runoff.

030-05b. Reshape landings as needed to facilitate drainage prior to fall and spring runoff. Stabilize all landings by establishing ground cover or by some other means within one year after harvesting is completed.

030-06 Treatment of waste materials - All debris, overburden, and other waste material associated with harvesting shall be left or placed in such a manner as to prevent their entry by erosion, high water, or other means into streams.

030-06a. Wherever possible trees shall be felled, bucked, and limbed in such a manner that the tree or any part thereof will fall away from any Class I streams. Continuously remove slash that enters Class I streams as a result of harvesting operations. Continuously remove other debris that enters Class I streams as a result of harvesting operations whenever there is a potential for stream blockage or if the stream has the ability for transporting such debris. Place removed material 5 ft slope distance above the ordinary high water mark. 

030-06b. Remove slash and other debris that enters Class II streams whenever there is a potential for stream blockage or if the stream has the ability for transporting the debris immediately following skidding and place removed material above the ordinary high water mark or otherwise treat as prescribed by the department. No formal variance is required. 

030-06c. Deposit waste material from construction or maintenance of landings and skid and fire trails in geologically stable locations outside of the appropriate Stream Protection Zone.

030-06d.  Waste resulting from logging operations, such as crankcase oil, filters, grease and oil containers, shall not be placed inside Class I or Class II Stream Protection Zones.

030-07 Stream Protection - During and after forest practice operations, stream beds and streamside vegetation shall be protected to leave them in the most natural condition as possible to maintain water quality and aquatic habitat.

030-07a. Lakes require an approved site specific riparian management prescription prior to conducting forest practices within the stream protection zone.

030-07b. Ground based skidding in or through streams shall not be permitted. When streams must be crossed, adequate temporary structures to carry stream flow shall be installed. Cross the stream at right angles to its channel if possible. Remove all temporary crossings immediately after use and, where applicable, water bar the ends of the skid trails. 

030-07c. Operation of ground based equipment shall not be allowed within the Stream Protection Zone except for approaches to stream crossings.

030-07d. When cable yarding is necessary, across or inside the Stream Protection Zones it shall be done in such a manner as to minimize stream bank vegetation and channel disturbance.

030-07e. Provide for large organic debris (LOD), shading, soil stabilization, wildlife cover and water filtering effects of vegetation along streams.

030-07e - i. Leave hardwood trees, shrubs, grasses, and rocks wherever they afford shade over a stream or maintain the integrity of the soil near a stream. 

030-07e - ii. Leave 75% of the current shade over Class I streams.

030-07e - iii. Carefully remove timber from the Stream Protection Zone in such a way that shading and filtering effects are not destroyed.

030-07e - iv. Standing trees, including conifers, hardwoods and snags will be left within 50 ft of the ordinary high water mark on each side of all Class I streams, and within 30 ft on each side of all Class II streams in the following min. numbers per 1000 ft of stream. (see Idaho Dept. of Lands Booklet p. 17)

030-07e - v. Snags will be counted as standing trees in each diameter class if snag height exceeds 1.5 times the distance between the snag and the stream’s ordinary high water mark. Not more than 50% of any class may consist of snags.

030-07e - vi. As an alternative to the standing tree and shade requirements, the operator may notify the department that a site specific riparian management prescription is requested. The department and operator may jointly develop a plan upon consideration of stream characteristics and the need for large organic debris, stream shading and wildlife cover which will meet the objective of these rules. 

030-07e - vii. Where the opposite side of the stream does not currently meet the minimum standing tree requirements of the table, the department and the operator should consider a site specific riparian prescription that meets

the large debris needs of the stream.

030-07e - viii. Stream width shall be measured as average between ordinary high water marks.

030-08 Maintenance of productivity and related values - Harvesting practices will first be designed to assure the continuous growing and harvesting of forest tree species by suitable economic means and also to protect soil, water, and wildlife resources.

030-08a. Where major scenic attractions, highways, recreation areas or other high-use areas are located within or traverse forest land, give special consideration to scenic values by prompt cleanup and regeneration.

030-08b. Give special consideration to preserving any critical wildlife or aquatic habitat. Wherever practical, preserve fruit, nut, and berry producing trees and shrubs.

030-08c. Avoid conducting operations along bogs, swamps, wet meadows, springs, seeps, wet draws or other sources where the presence of water is indicated, protect soil and vegetation from disturbance which would cause adverse affects on water quality, quantity and wildlife and aquatic habitat.

030-08d. Whenever practical, as determined by the department, plan clear cutting operations so that adequate wildlife escape cover is available within one-quarter mile.

040. Road Construction and Maintenance

040-01 Provide standards and guidelines for road construction and maintenance that will maintain forest productivity, water quality, fish and wildlife habitat.

040-02 Road specifications and plans shall be consistent with good safety practices. Plan each road to the minimum use standards adapted to the terrain and soil materials to minimize disturbances and damage to forest productivity, water quality, and wildlife habitat.

040-02a. Plan transportation networks to minimize road construction within stream protection zones. Design to leave or reestablish areas of vegetation between roads and streams.

040-02b. Roads shall be planned no wider than necessary to safely accommodate the anticipated use. Minimize cut and fill volumes by designing the road alignment to fit the natural terrain features as closely as possible. Use as much of the excavated material as practical in fill sections. Plan minimum cuts and fills particularly near stream channels.

040-02c. Design embankments and waste so that excavated material may be disposed of on geologically stable sites.

040-02d. Plan roads to drain naturally by out-sloping or in-sloping with cross-drainage and by grade changes where possible. Plan dips, water bars, or cross-drainage on roads when necessary.

040-02e. Relief culverts and roadside ditches shall be planned whenever reliance upon natural drainage would not protect the running surface, excavation or embankment. Design culvert installations to prevent erosion of the fill. Plan drainage structures to achieve minimum direct discharge of sediment into streams.

040-02f- i. Design culverts for stream crossings to carry 50 year peak flow using engineering methods acceptable to the dept. or determine culvert size by using the culvert sizing tables (see Idaho Dept. of Lands Booklet p. 20).The minimum size culvert required for stream crossings shall not be less than 18 inches in diameter, with the exception of that area of the Snake River drainage upstream from the mouth of the Malad River, incl. the Bear River basin, where the minimum size shall be 15 inches.

040-02f - ii. Relief culverts, and those used for seeps, springs, wet areas, and draws shall not be less than 12 inches in diameter for permanent installations. 

040-02f. Culverts used for temporary crossings are exempt from the previous rule, but they must be removed immediately after they are no longer needed and before the spring run-off period. 

040-02g. Plan stream crossings to be minimum in number and in compliance with the minimum standards for stream channel alterations under the provisions of Title 42, Chapt. 38, Idaho Code. Plan all culvert installation on Class I streams to provide for fish passage.

040-02h. If reuse of existing roads would violate other rules, the operator shall obtain a variance according to Subsection 020.01. Consider reuse of existing roads when reuse or reconstruction would result in the least long-run impact on site productivity, water quality, and fish and wildlife habitat.

040-03 Road Construction - Place debris, overburden, and other materials associated with road construction in such a manner as to prevent entry into streams. Deposit excess materials and slash on stable locations outside the Stream Protection Zones.

040-03a. Roads shall be constructed in compliance with the planning guidelines of Subsection 040.02.

040-03b. Clear drainage ways of all debris generated during construction or maintenance which potentially interferes with drainage or water quality.

040-03c. Where exposed material (excavation, embankment, borrow pits, waste piles, etc.) is potentially erodible, and where sediments would enter streams, stabilize prior to fall or spring runoff by seeding, compacting, riprapping, benching, mulching 

or other suitable means. 

040-03d. In the construction of road fills near streams, compact the material to reduce the entry of water, minimize erosion, and settling of fill material. Minimize the amount of snow, ice, or frozen soil buried in embankments. No significant amount of woody material shall be incorporated into fills. Slash and debris may be windrowed along the toe of the fill, but must meet the requirements of Subsection 040.04c.

040-03e. Construct stream crossing in compliance with minimum standards for stream channel alterations under the provisions of Title 42, Chapt. 38, Idaho Code. Roads shall not be constructed in stream channels. Roads that constrict upon a stream channel shall be constructed in compliance with minimum standards for stream channel alterations under provisions of Title 42, Chapt. 38, Idaho Code.

040-03f. During and following operations on out-sloped roads, retain out-slope drainage and remove berms on the outside edge except those intentionally constructed for protection of road grade fills.

040-03g. Provide for drainage of quarries to prevent sediment from entering streams.

040-03h. Construct cross drains and relief culverts to minimize erosion of embankments. Minimize the time between construction and installation of erosion control devices. Use rip-rap, vegetative matter, downspouts and similar devices to minimize erosion of the fill. Install drainage structures or cross drain uncompleted roads which are subject to erosion prior to fall or spring runoff. Install relief culverts with a minimum grade of 1 %.

040-03i. Earthwork shall be postponed during wet periods if, as a result, erodible material would enter streams.

040-03j. In rippable materials, roads shall be constructed with no overhanging banks and any trees that present a potential hazard to traffic shall be felled concurrently with the construction operation. 

040-04 Road maintenance - Conduct regular preventive maintenance operations to avoid deterioration of the roadway surface and minimize disturbance and damage to forest productivity, water quality, and fish and wildlife habitat.

040-04a. Sidecast all debris or slide material associated with road maintenance in a manner to prevent their entry into streams.

040-04b. Repair and stabilize slumps, slides, and other erosion features causing stream sedimentation. 

040-04c -i. Active roads (An active road is a forest road being used for hauling forest products, rock and other building materials) - Culverts and ditches shall be kept functional. 

040-04c - ii. Active roads -During and upon completion of seasonal operations, the road surface shall be crowned, out-sloped, in-sloped or water barred, and berms removed from the outside edge except those intentionally constructed for protection of fills

040-04c - iii. Active roads - The road surface shall be maintained as necessary to minimize erosion of the subgrade and to provide proper drainage.

040-04c - iv. Active roads - If road oil or other surface stabilizing materials are used, apply them in such a manner as to prevent their entry into streams.

040-04d - i. Inactive roads (An inactive road is a forest road no longer used for commercial hauling but maintained for access) - Following termination of active use, ditches and culverts shall be cleared and the road surface shall be crowned, 

out-sloped or in-sloped, water barred  or otherwise left in a condition to minimize erosion. Drainage structures shall be maintained thereafter as needed.

040-04d -ii. Inactive roads - The roads may be permanently or seasonally blocked to vehicular traffic.

040-04e -i. Abandoned roads (An abandoned road is not intended to be used again) - No subsequent maintenance is required after the road is left in a condition suitable to control erosion by out-sloping, water barring, seeding, or other suitable methods

040-04e - ii. Abandoned roads - No subsequent maintenance is required after ditches are cleaned.

040-04e - iii. Abandoned roads - No subsequent maintenance is required after the road is blocked to vehicular traffic.

040-04e - iv. Abandoned roads - No subsequent maintenance is required after the dept. may require the removal of bridges and culverts except where the owner elects to maintain the drainage structures as needed.

040-05 Winter Operations 

040-05a. Roads to be used  for winter operations must have adequate surface and cross drainage installed prior to winter operations. Drain winter roads by installing rolling dips, driveable cross ditches, open top culverts, outsloping, or by other methods

040-05b. During winter operations, roads will be maintained as needed to keep the road surface drained during thaws or break up. This may include active maintenance of existing drainage structures, opening of drainage holes in snow berms and installation of additional cross drainage on road surfaces by ripping, placement of native material or other suitable means. 

050 Residual Stocking and Reforestation -  The purpose of these rules is to provide for residual stocking and reforestation that will maintain a continuous growing and harvesting of forest tree species by describing the conditions under which reforestation will be required, specifying the minimum number of acceptable trees per acre, the max. period of time allowed after harvesting for establishment of forest tree species; and, for sites not requiring reforestation, to maintain soil productivity and minimize erosion.

050-02 Quality of Residual Stocking

050-02  Quality of Residual Stocking - On any operation, trees left for future harvest shall be of acceptable species and adequately protected from harvest damage to enhance their survival and growth. This may be accomplished by locating roads and landings and by conducting felling, bucking, skidding, yarding, and decking operations so as to minimize damage to residual trees. Acceptable residual trees should have a minimum live crown ratio of 30%, minimum basal scarring and should not have dead or broken tops. When stands have a high percentage of unacceptable trees, consider stand replacement rather than intermediate cuttings.

050-03 Sites Unpractical to Reforest 

050-03 Sites unpractical to reforest, generally ponderosa pine and drier Douglas-fir habitat types, shall not be harvested below minimum stocking, unless the site is converted to some other land use.

050-04 Stocking

050-04 Stocking will be deemed satisfactory immediately following harvest if the following number of acceptable trees per acre for at least one size class, are reasonably well-spaced over the area affected by forest harvest (see Idaho Dept. of Lands p.25)

050-05 Reforestation exemptions

050-05a - i. Reforestation is not required for noncommercial forest land.

050-05a - ii. Reforestation is not required for land converted to another use. This may include land converted to roads used in a forest practice.

050-05a - iii. Reforestation is not required on a forest practice which will result in 10 acres or less below minimum stocking levels.

050-05b. On lands exempted under Section 059.03.a,where reforestation is not being planned, some form of grass or planted cover shall be established within one year in order to maintain soil productivity and min. erosion.

050-06 Supplemental Reforestation - Seeding or planting may be required if after three growing seasons from the date of harvest, stocking levels do not meet the standards in Subsection 050.04. Required seeding or planting shall be completed before the end of the fifth growing season following the time of harvest, except that the director shall grant an extension of time if suitable seeds of seedlings are not  available or if weather or other conditions interfere.

050-06a. Reforestation practices must insure seedlings become established. This can be accomplished by adequate site preparation, utilizing acceptable seed or seedlings, following accepted planting or sowing practices, or by other suitable means.

050-06b. The party responsible for reforestation is the person, partnership, corporation, or association of whatever nature that directed the area by harvested below minimum stocking.

060 Use of Chemicals - Chemicals perform an important function in the growing and harvesting of forest tree species. The purpose of these rules is to regulate handling, storage and application of chemicals in such a way that the public health and aquatic and terrestrial habitats will not be endangered by contamination of streams or other bodies of water. In addition, the application of chemical pesticides is regulated by Rules and Regulations of the Idaho Pesticide Law (Title 22,Ch.34, Idaho Code)

060-03 Maintenance of Equipment

060-03a. Equipment used for transportation, storage or application of chemicals shall be maintained in leak-proof condition. If, in the director’s judgement, there is evidence of chemical leakage, he shall have the authority to suspend the further use of such equipment until the deficiency has been corrected.

060-03b. The storage of chemical pesticide shall also be conducted in accordance with the requirements of the Idaho Pesticide Law Regulations.

060-04 Mixing

060-04a - i. When water is used in mixing chemicals, provide an air gap or reservoir between the water source and the mixing tank.

060-04a - ii. When water is used in mixing chemicals, use uncontaminated tanks, pumps, hoses and screens.

060-04b.- i. Mixing and landing areas - Mix chemicals and clean tanks and equipment only where spills will not enter any water source or streams.

060-04b. -ii. Mixing and landing areas - Landing areas shall be located where spilled chemicals will not enter any water source or stream.

060-05 Aerial application

060-05a. Leave at least one swath width (min. 100 ft) untreated on each side of all Class I streams, flowing Class II streams and other areas of open water. When applying pelletized fertilizer, leave a min. of 50 ft untreated on each side of all Class I streams, flowing Class II streams, and other areas of open water.

060-05b. Aerial application - Use a bucket or spray device capable of immediate shutoff.

060-05c. Aerial application - Shut off chemical application during turns and over open water.

060-05d. Aerial application of chemical pesticides shall also be conducted according to the Idaho Pesticide Law Rules and Regulations.

060-06 Ground Application with Power Equipment

060-06a. Ground application with power equipment - Leave at least 25 ft untreated on each side of all Class I streams, flowing Class II streams and areas of open water.

060-06b. Ground application with power equipment - When applying fertilizer, leave at least 10 ft untreated on each side of all streams and areas of open water.

060-07 Hand Application

060-07a.  Apply only to specific targets; such as, a stump, burrow, bait, or trap.

060-07b. Keep chemicals out of all water sources or streams.

060-08 Limitations on Applications

060-08a. Chemicals shall be applied in accordance with all limitations and instructions printed on the container registration labels and others established by regulation of the director.

060-08b. Do not exceed intended or allowable dosages.

060-08c. Prevent direct entry of chemicals into any water source or stream.

060-09 Daily Records of Chemical Applications

060-09a.- i. When insecticide or herbicide sprays are applied on forest land, the operator shall maintain a daily record of spray operations which includes date and time of application.

060-09a.- ii. When insecticide or herbicide sprays are applied on forest land, the operator shall maintain a daily record of spray operations which includes name and address of owner of property treated.

060-09a.- iii. When insecticide or herbicide sprays are applied on forest land, the operator shall maintain a daily record of spray operations which includes purpose of the application (control of vegetation, control of Douglas Fir tussock moth, etc.)

060-09a.- iv. When insecticide or herbicide sprays are applied on forest land, the operator shall maintain a daily record of spray operations which includes contractor`s name and pilot’s name when applied aerially; contractor’s name or applicator’s name for ground application.

060-09a.- v. When insecticide or herbicide sprays are applied on forest land, the operator shall maintain a daily record of spray operations which includes location of project (section, township, range and county).

060-09a.- vi. When insecticide or herbicide sprays are applied on forest land, the operator shall maintain a daily record of spray operations which includes air temperature (hourly).

060-09a.- vii. When insecticide or herbicide sprays are applied on forest land, the operator shall maintain a daily record of spray operations which includes wind velocity and direction (hourly).

060-09a.- viii. When insecticide or herbicide sprays are applied on forest land, the operator shall maintain a daily record of spray operations which includes insecticides and herbicides used incl. name, mixture, application rate, carrier used and total amounts applied.

060-09b. Whenever rodenticides or fertilizers are applied, the operator shall maintain a daily record of such application which includes Subsections 060.09.a. i, ii, iv, and v and the name of the chemical and application rate.

060-09c. The records required in Subsections 060.09.a and b. shall be kept for three years.

060-09d. The records required in Subsection 060.09.a. and b. shall not be required for ground application on less than 20 acres.

060-10 Container Disposal

060-10 Chemical containers shall be removed from the forest and disposed of in a manner approved by the director in accordance with applicable local, state and federal regulations, or removed and cleaned for reuse in a manner consistent with applicable regulations of a state or local health department.

060-11 Spills

060-11 Spills shall be reported and appropriate cleanup action taken in accordance with applicable state and federal laws and rules and regulations.

060-11a. Any potentially damaging chemical accidents and spills shall be reported immediately to the director.

060-11b. If chemical is spilled, appropriate procedures shall be taken immediately to contain or neutralize it.

060-11c. It is the applicator`s responsibility to collect, remove, and dispose of the spilled material in a manner approved by the director.

060-12 Applicator`s Responsibility to Report Contamination 

060-12 Whenever chemicals are applied to forest land, it is the responsibility of the applicator to report suspected chemical contamination of streams or other bodies of water immediately to the director. 

070 Slashing Management - To provide for management of slashing and fire hazard resulting from  harvesting, forest management, or improvement of forest tree species, or defoliation caused by chemical applications in that manner necessary to protect  reproduction and residual stands, reduce risk from fire, insects and disease or optimize the conditions for future regeneration of forest tree species and to maintain air and water quality, fish and wildlife habitat.

070-02 Commercial slash

070-02 Fuels and debris resulting from a forest practice involving removal of a commercial product shall be managed as set forth in the Idaho Forestry Act, Title 38, Ch.1 & 4, Idaho Code, and the rules and regulations pertaining to forest fire protection.

070-03 Noncommercial Slash 

070-03 Fuels and debris resulting from a forest practice where no commercial product is removed shall be managed in a manner as hereinafter designated under Idaho Forest Practices Act, Title 38, Ch.13, Idaho Code

070-03a. Within 10 days or a time mutually agreed upon following receipt by the dept. of the `Notification of Forest Practice` as provided in Subsection 020.05, the dept. shall make a determination of the potential fire hazard and hazard reduction or 

hazard offsets, if any, needed to reduce, abate or offset the fire hazard. Such determination shall be based on a point system found in Subsection 070.03e.

070-03b. The operator, timber owner and landowner shall be notified in writing of the determination made in Subsection 070.03 above and of the hazard reductions and/or hazard offsets, if any, that must be accomplished by the operator, timber owner or landowner. The notification shall specify a reasonable time period not to exceed 12 months from the date the forest practice commenced in which to complete the hazard reduction and shall specify the number of succeeding years that on site improvements or extra protection must be provided.

070-03c. A release of all obligations under Subsection 070.03 shall be granted in writing on forms provided by the department when the hazard reduction and/or hazard offsets have been accomplished. When hazard offsets are to be accomplished during succeeding years, the release shall be conditioned upon the completion of the required hazard offsets. Notification of release shall be mailed to the operator, timber owner and landowner within 7 days of the inspection by the department. Inspections by the dept. shall be made within 10 days of notification by the operator, timber owner or landowner unless otherwise mutually agreed upon. 

070-03d. If the dept. determines upon inspection that the hazard reduction or hazard offsets have not been accomplished  within the time limit specified in Subsection 070.03.b., extension of time, each not to exceed 3 months, may be granted if the director determines that a diligent effort has been made and that conditions beyond the control of the party performing the hazard reduction or hazard offsets prevented completion. If an extension is not granted the department shall proceed as required in Section 38-1307, Idaho Code.

070-03e. For the purpose of determining the potential fire hazard and the appropriate hazard reduction and/or hazard offsets, a point system using the following rating guides will be used by the department (see Idaho Dept of Lands pp. 32-35)

071 Prescribed Fire - Prescribed fire is a tool with application in land management. Smoke from prescribed fires can have adverse impacts on ambient air quality or public health. It is the purpose of these rules to establish a management system for smoke

from prescribed fires that will protect air quality.

071-02 Notification - The use of prescribed fire requires a valid notification in accordance with subsection 020.05 to maintain air quality and to protect public health. Possession of a valid notification will not preclude meeting the fire safety requirements specified in Idaho Code, Section 38-115.

071-03a. Recommended practices - Slash and large woody debris piles should be compact and free of stumps, soil, snow, and nonwoody organic material.

071-03b. Recommended practices - Piles should be fully cured, dried at least 2 months, prior to ignition. Piles should be at least partially covered with a water resistant material so they can be ignited after enough precipitation to lower the fire danger

071-03c. Recommended practices - Broadcast burns should be conducted  within a prescription that minimizes adverse effects on air quality.

071-03d. Recommended practices - Membership in good standing in a recognized Airshed Group is encouraged.

FOREST MANANAGEMENT GUIDELINES TO PROTECT NATIVE BIODIVERITY IN THE FUNDY MODEL FOREST

Greater Fundy Ecosystem Research Group 1996

1. There are groups of native species that are obligate to, or strongly associated with, particular seral stages of native forest types. Conservation strategies in managed forests should focus on species requiring older seral stages rather than on ubiquitous species, or less vulnerable species associated with young seral stages.

2. Native species have adapted to a range of disturbance regimes, which have created forest patches of various sizes and configurations. Forest management should reflect disturbance regimes that allow for the survival of local populations in minimum size patches of habitat, as well as metapopulations in functionally-connected patches on the landscape.

4. Forest disturbances affect nutrient budgets, microclimates and hydrology on both a site, watershed, and regional basis. Forestry operations have the potential to affect nutrient budgets, microclimates, and hydrology beyond the normal ranges of variation found in natural forest succession.

5. Management to protect native biodiversity must be applied at a variety of scales. Not all elements of biodiversity need to be maintained on every hectare. Rather, the focus should be to protect healthy, viable populations of native species on the large

6. At a regional scale, conservation of biodiversity requires permanent networks of protected areas that are connected by corridors acting as functional linkages between populations. This need is based  on the precautionary principle of conservation management wherein our management actions are tempered by caution and the ability to respond to change.  Protected area networks should be a combination of large representative areas and also smaller areas established to conserve sensitive and unique sites.

7. In addition to the direct effects of wood harvesting, intensive forest management has significant indirect impacts. Prominent among these is the creation of road access networks. Road networks tend to fragment habitat, change animal movement patterns, alter microclimates, provide a mechanism for the invasion of exotic species, and modify surface drainage patterns. The nature and duration of these secondary impacts vary, but they can have significant effects on native species. Also, the road network allows for increase in the exploitation of wildlife through hunting, trapping, fishing and other activities.

8. Standing dead and fallen woody material provides habitat for many species and is necessary to sustain elements of biological diversity. Some plantation forestry practices (i.e. whole tree removal, crushed site preparation) can greatly reduce the amounts of cavity trees, snags and woody debris on the forest floor.

10.1 Forests should be managed to mimic historical disturbance regimes, such as stand replacing or gap replacing.

10.3 In all gap-type stands, aim should be to maintain a closed-canopy cover (>30%), a mixed-age distribution of overstory trees and sufficient  regeneration to restock the forest.

10.4 In gap-type stands the aim should also be to maintain a mix of species characteristic of the stand.(eg. a coastal forest that is characteristically 60% red spruce and 40% yellow birch should be selection harvested to maintain that relative abundance

10.5 In all gap-type stands, there should be no conversion of mixed-wood forests to conifer-dominated forests.

10.6 For forests managed under a stand-replacing disturbance regime, the operating patch size should be between 375 and 500 ha. This does not mean, however, that yearly cuts of that size be undertaken.

10.7 Natural stand replacing disturbances (e.g. fires) are highly patchy. To approximate this patchiness, the 375-500 ha. blocks should be harvested over a period of 10-15 years, which would allow for working cuts in the range of 25-50 ha.

11. Connectivity, the arrangement of patches on the landscape and the ability of organisms to use those patches, must be accounted for in forest management.

11.1 Implementation and maintenance in the Fundy Mode Forest of forested connections of a minimum width of 300 m and a max. length of 3 km. 

11.2 The forested connections should have a closed canopy forest (min. 35% crown closure) of any species, with a min. canopy height of 12 m.

12. Stand age - Provisions must be made for minimum size patches of  mature forest stands for each forest habitat type.

12.2 Twelve percent of each forest community type (except regenerating and non-forest communities) should be maintained in mature-overmature age class. The 12% value is a minimum value.

12.3 Four percent of each forest community should be in an over-mature state.

12.4 On an ecodistrict level, the mature-overmature component should always exceed the minimum patch size of 375-500 ha. 

12.5 For selection cut forests, the old age category must be defined by age as well as crown closure. Old age forest types in the 12% category should have a min. crown closure of 60% and 20% of old age forests should have a min. crown closure of 80%. 

13. Plantations have limited potential to protect biodiversity and need special management.

13.1 Plantations of non-native species (e.g. Norway Spruce) or species not normally forming pure stands in the ecodistrict (e.g. Jack Pine along the coast) should not cover more than 5% of the total area of each ecodistrict.

13.2 Plantations of non-native species or species not normally forming pure stands  in the ecodistrict  should not be included in inventories of old age class forest types.

13.3 A plantation can meet mature habitat requirements by letting the plantation age to the maturity window for that part. forest type and ensuring that the plantation has at least 5% of canopy tree species that are other than the dominant planted species

13.4 A plantation can meet mature habitat requirements by letting the plantation age to the maturity window for that particular forest type and ensuring that the plantation meets the guidelines for CWD and snags (see below).

13.5 A plantation can meet mature habitat requirements by letting the plantation age to the maturity window for that particular forest type and ensuring that the plantation has a min. canopy closure of 60%.

13.6 As many tree species as feasible should be retained on plantations during thinning operations.

13.7 Aspen and poplar should be replanted in clumps within maturing plantations for their use by cavity-nesting species.

13.8 New or planned plantations should follow snag and clump guidelines, retaining aspen, poplar and birch trees where possible.

13.9 New or planned plantations should retain coarse woody debris (CWD).

13.10 On new or planned plantations, limit crush-and-burn site preparation in order to retain CWD.

13.11 For new or planned plantations, use only native species.

13.12 For new or planned plantations, reflect the site’s ecological classification by not converting mixed stands into softwood or hardwood (i.e. plantations on converted sites are not eligible).

14. Stand Conversion - Conversion and maintenance of naturally occurring forest stands to plantations changes the landscape heterogeneity of stands and the diversity of habitat types and tree species.

14.1 Some large mixed stands dominated by species such as red oak or black cherry should be managed as either wildlife areas or high-value timber areas. Conversion of these areas to softwood plantations should be avoided.

15. Roads - Roads affect biodiversity by changing habitat, fragmenting contiguous forest, and increasing access to a site or area. 

15.1 There should be a maximum of 0.58 km roads/ sq. km.

15.2 There should be a policy to limit road construction to the lowest density possible. 

15.3 There should be a closure of most roads not required for ongoing silvicultural activities.

15.4 There should be avoidance of stream crossings.

15.5 There should be avoidance of loop networks of roads that promote easy access to areas with little relative effort.

16. Protected Areas are an critical part of an overall regional approach to biodiversity conservation. 

16.1 recreational hunting and fishing, which may be allowed in areas where already Establish a network of protected areas in the forest ecosystem to protect rare, unique and representative species and features. 

16.2 The protected areas should be off limits to any development except, sustainable, non-motorized practiced.

16.3 In some of the protected forest sites, some form of limited extraction may be acceptable as long as it excludes the harvest of hemlock.

16.4 In some of the protected forest sites, some form of limited extraction may be acceptable as long as it reflects existing natural disturbance regimes (e.g. selection harvesting in tolerant hardwood stands).

16.5 In some of the protected forest sites, some form of limited extraction may be acceptable as long as it maintains late seral forest in areas where it presently exists.

16.6 In some of the protected forest sites, some form of limited extraction may be acceptable as long as it respects stream buffer zones, avoids areas hosting rare or uncommon plants.

17. Water course buffers should be maintained along all water bodies

17.1 Forestry activities follow Watercourse Buffer Zone Guidelines for Crown Land Forestry Activities and the Clean Water Act.

17.2 Steep valley slope areas represent unique and sensitive conditions that should be specifically identified in buffer zone guidelines.

17.3 A general rule should maintain the current buffer setback of 60 m but beginning at the top of the valley instead of the shoreline), at a point where the slope is less than 20%.

17.4 Forest harvest activity would follow the guidelines established within the 60 m buffer, except that no cutting or very controlled cutting should occur within 5 m of shorelines.

17.5 Special effort is needed to identify a range of diameter class trees to ensure large trees are retained in the buffer strips.

18.  Some species require habitats that may not be implicitly provided by stands that otherwise meet maturity criteria. These species may require implementation of additional management guidelines to ensure their viability. 

19.  Special status tree species - tree species that have been significantly reduced in abundance and distribution require special protection.

19.1 Tree species that are uncommon or rare due to human activity should be retained in forests by limiting their harvest and creating the conditions needed for regeneration.

19.2 Identification and regeneration of disease-resistant trees for American beech is also critical.

19.3 Red spruce should not be clearcut in the Fundy Coastal Ecodistrict but should be selection harvested. Only 2- or 3-pass shelterwood methods would be applied in the other ecodistricts.

19.4 Red spruce dominated stands should not be cut until advanced regeneration has occurred in the understory.

20. Coarse Woody Debris - CWD is important for denning sites, decomposition, feeding areas, and thermal and drought refuges, among other values.

20.1 It is important that forest management leave any surplus CWD on site and not remove it during harvest.

20.2 Practices such as whole tree removal should be avoided. Tree limbs and tops should be left on site after harvest.

20.3 There should be a minimum of 200 pieces/ha. of coarse woody debris (ave. piece diameter greater than or equal to 10 cm), and a minimum total of 10 m3/ha throughout the rotation of the stand.

21. Snag and Cavity Trees should be retained to provide nesting denning and roosting habitat.

21.1 Forests can best be managed for cavity nesting species of birds by selection harvesting techniques.

21.2 After commercial timber is removed during a first intervention, the best management option for cavity nesters is to leave a min. of 12-15 snags per hectare for feeding, plus 10-12 live or partially dead mature aspen or beech with min. dbh of 25 cm to

21.3 Subsequent interventions should strive to maintain the previously stated numbers and ratio.

21.4 Single snags or live trees in clearcuts less than 4 ha. in size may be useful as feeding and nest trees for certain species of cavity nesters.  Trees should be mature with min. dbh of 25 cm. Clumps of trees are preferable over single trees. 

21.5 In larger clearcuts, managers should pay special attention to leaving scattered clumps of live trees, both deciduous and coniferous mixed; large clumps are better than small clumps.

21.6 In areas of clearcut operations, managers should have an inventory of potential nest trees (live aspen and beech 25 cm dbh) and snags (dead trees 20 cm dbh) as well as the amount of commercial timber.

21.7 In cuts greater than than 4 ha., a minimum 10-12 potential nest trees and 12-15 snags should be left per hectare.  Clumps of trees are better than single trees.

21.9 Where dead and down trees do not present a hazard or otherwise interfere with selective timber removal, they should be left as an important component of the forest ecosystem.

Appendix C.

List of Acronyms

AAC

- Annual Allowable Cut

AF&PA

- American Forest and Paper Association

AIDS

- acquired immune deficiency syndrome

AMS

- Analysis of the Management Situation

ASQ

- allowable sale quantity

ATO

- African Timber Organization

BLM

- Bureau of Land Management 

BMP

- best management practice

BNF

- Boise National Forest 

BSU

- Boise State University 

C&I

- Criteria and Indicators

CCFM
-
Canadian Council of Forest Ministers

CDC
- Conservation Data Centers

CFI

- Continuous forest inventory

CGIAR

- Consultative Group on International Agricultural Research

CIFOR
- 
Center for International Forestry Research

CIFOR-BAG
-
Center for International Forestry Research – Basic Assessment Guide for Human Well-being

CMT
- culturally modified tree

COSEWIC
- Committee on the Status of Endangered Wildlife in Canada

CSA 
- 
Canadian Standards Association

CWD

- Coarse Woody Debris


DBH

- diameter at breast height


DDB

- Deskundigenwerkgroep Duurzaam Bosbeheer

DFC

- desired future condition

EA

- environmental assessment 

EIS 
-
Environmental Impact Statement

ELC
- Ecological Land Classification

FACA
- Federal Advisory Committee Act

FAO
- Food and Agriculture Organization

FHAP
- Fish Habitat Assessment Program

FIA
- Forest inventory and analysis

FMU

- Forest Management Unit

FS

- Forest Service

FSC

- Forest Stewardship Council

GFE

- Greater Fundy Ecosystem 

GIS

- Geographic Information System

GDP

- Gross Domestic Product

GNP

- Gross National Product

HRV

- historic range of variability

IBI

- Index of Biotic Integrity

ICBEMP

- Interior Columbia Basin Ecosystem Management Project

ICM

- Iterative Continuum Method

IDL

- Idaho Department of Lands

IFOA

- Idaho Forest Owners Association

ILO
-
International Labor Organization

IMSS
- Instituto Mexicano Del Seguro Social

INFISH
- Interim Inland Native Fish Strategy for the Intermountain, Northern and Pacific Northwest regions (Forest Service) 

IPF
- Intergovernmental Panel on Forests

ISO
- International Organization for Standardization

ISSSTE
- Instituto de Servicios Y Seguridad Social Para Los Trabajadores del Estado

ITTO
-
International Tropical Timber Organization

ITW
- Initiative Tropenwald

IUCN 

- World Conservation Union

LEI

- Lembaga Ekolabel Indonesia

LRMP
 
-
Land and Resource Management Plan

LTSY

- Long-term sustained yield

MAI

- mean annual increment

NEPA  
-
National Environmental Policy Act

NF
- National Forest

NFMA 
-
National Forest Management Act

NGOs

- Non-government organizations

NIPF

- non-industrial private forest

NTFP

- non-timber forest products

OSHA

- Occupational Safety and Health Act

OTA

- Office of Technology Assessment

PAOT

- people at one time 

PACFISH

- interim strategy for restoring and protecting habitat for anadromous fisheries in watersheds under federal ownership in Oregon, Washington, Idaho, and northern California

PFE

- Permanent forest estate

REIS

- United States Department of Commerce’s Regional Economic Information System

RIM

- recreation information system

RHCA

- Riparian Habitat Conservation Areas

RMSTAND

- Rocky Mountain Stand resource information system (computer program)

RVD

- recreation visitor days

SIAR

- Security of Intergenerational Access to Resources

SIC

- Standard Industrial Classification

STD

- sexually transmitted disease

TEK

- traditional ecological knowledge

TUS

- Traditional use study

UCRB

- Upper Columbia River Basin

UNCED

- United Nationals Conference on Environment and Sustainable Development

US

- United States

USDA

- United States Department of Agriculture

USFS

- United States Forest Service

WCB

- Workers Compensation Board

WCED

- World Commission on Environment and Development

WCMC

- World Conservation Monitoring Centre

Appendix D.

List of Definitions

Ecosystems by definition are inter-related, but are often conceptually described by structure, function (or processes), and composition.  However, examination of systems shows that there are considerable overlaps and linkages between these.  

Structure is important to how ecosystems function among and between themselves.  It includes such characteristics as growth form(s)(or physiogynomy), patterns (landform, vegetation, etc.), and existing conditions.  Other factors include size of individuals and patches, shape, age class, distribution, and juxtaposition of structures in and adjacent to other ecosystems.  Structure can be thought of both as vertical (e.g. a multi-layered forest) and or horizontal (e.g. transition from forest to meadow to shrubland to forest) or juxtaposition of one type of structure to another in a landscape.  

Composition includes species and their proportion to each other in a given system.  For vegetation and fauna this includes the dominant as well as less common species.  In landscapes and ecosystems, geology, soils, water, and climate are often included as part of composition.

Function or processes includes fundamental ecosystem processes such as carbon balances, nutrient and energy cycles, etc. as well as all known historical disturbances or perturbations that modify such processes.  Examples include grazing, trampling, logging, foraging by ungulates, wind, flood, insects, diseases, and fire.  Each ecosystem differs by the processes or perturbations that have been or are most active. The most common in semi-natural systems are fires, insects, and diseases.  Fundamental processes are more difficult and costly to ascertain at broad scales. They are either modeled rather than measured, or in some instances disturbance regimes and or patterns are used as a more easily observed surrogates.

Economic Efficiency - One objective of economics, to allocate scarce resources to their best use.

Economic Equity - One objective of economics, to permit fair participation in economic production and consumption.

Economic Rent - The return to resource inputs used in production.  For example, returns to land, labor and capital are rents, wages and profits respectively.

 Appendix E

Form 1. Initial Evaluation of all Criteria and Indicators (Example sheet)

























1
2
3
4
5
6
7
8
9
10
11

Source
No. of C/I as printed in source document
Principle (P), Criterion (C),           or Indicator (I)
    Class:              1=Ecological/ biophysical,             2=Social,           3=Economic, 4=Forest management planning and policy,           5=Yield and harvest            6=Other
Closely  and unambig-uously related to the assessment goal?
Does it fit into a theoretical framework?
Easy to detect, record and interpret?
Provides a summary or integrative measure?
Adequate response range to changes in levels of stress?
Important and therefore selected as priority Yes=1 No=0
Comments – 

Rationale for selection or rejection













CIFOR 
1. Policy, planning and institutional framework are conducive to sustainable forest management.
P









CIFOR 
1.1 There is sustained and adequate funding for the management of forests.
C









CIFOR 
1.1.1 Policy and planning are based on recent and accurate information.
I









CIFOR 
1.1.2 Effective instruments for inter-sectoral co-ordination on land use and land management exist.
I









CIFOR 
1.1.3 There is a permanent forest estate (PFE), adequately protected by law, which is the basis for sustainable management, including both protection and production forest.
I









CIFOR 
1.1.4 There is a regional land use plan or PFE which reflects  the different forested land uses, including attention to such matters as population, agricultural uses, conservation, environmental, economic and cultural values.
I









CIFOR 
1.1.5 Institutions responsible for forest management and research are adequately funded and staffed.
I









Appendix F

Form 2: Field Test Responses – Detailed Testing

Date: 

Consultant's  Initials:


Source: 


Identification No. in source: Use all refs:

















           Final Identification No.

          (as reported in final list)























Class:

1=Ecological/Biophysical, 2=Social, 3=Economic,          4=Forest management planning and policy, 5= Yield and harvest, 6= Did not fit





















Recommendation (after field testing) Yes or no



Revised Indicator Suggested? #







Box A: Enter the selected indicator and its associated Principle and Criterion as stated in the source document in this space:

Principle - 

Criterion- 

Indicator - 

Box B: Definition – This should be the definition that comes from form 1.
Box C: Purpose of Indicator – What is actually being measured. 
Box D: Attributes

Please use a scale of 1-5 when answering, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)





Useable?

















Is it applicable to other areas/ecosystems? (robust)























Sensitive?


















Easy to detect, record and interpret? 























Is it applicable to all landowners?












Yes











No










Box E: Applicability to Different Landowners.  Explain any differences.

Box F: Overlap.  Please name (give the reference of) the indicators that overlap (come closest) to the indicator that has been selected for evaluation:
CIFOR

CIFOR - BAG

CCFM

Idaho

GFE

Box G: Geo-Political Scale.  Evaluate the geo-political scale on which the criterion or indicator operates. Multiple-entries are possible but care should be taken to determine the primary thrust of the criterion or indicator.
Global







North America







Intermountain



West







Study area







Tenure







Site







Notes:

Box H: Indicator Characteristics.  Indicate (with a check) whether the criterion or indicator is diagnostic, predictive or both?
Diagnostic







Predictive







Both



Notes:
Box I: Indicator Function. Classify criterion or indicator according to whether it refers to the structure of the system (biophysical, social or management), function of the system, describes its composition, or describes perturbations to the system.
Structure







Function/Process







Composition







Perturbation







Not Applicable



Notes:  

Box J: Underlying Concepts – What are the theoretical or practical assumptions underlying the selection of this indicator?  Please reference statements where possible. 
Box K: Relevance to Sustainable/Unsustainable Management – Why, or why not, is this measure a useful appropriate assessment gauge for sustainable management?

Box L: Measurement Methods – What measurement methods are available for the test?  Are there standard methods?  Are some methods better than others?  Is there need for development of new methods? 
Box M: Data Required – What kinds of data are required for this indicator?  Comment on data availability if known.  For example are these data generally available for forested lands in North America?  Are their particular issues surrounding the collection and management of these data (i.e. privacy, accuracy, reliability)?

Box N: Data Used for the North American Test – What data were used in the Boise test?  Where did they come from?  Give a brief description of the methods used.  If not available, is there a proxy measure?

Box O: Example Results – Present key results in a very simple and short format  (i.e. map of forest fragmentation or trend of forest employment).

Box P: Assessing the Practicality – In a practical sense, can this indicator be tracked over time, or measured repeatedly?  Is it too costly or difficult?  Does it require special institutional arrangements?

Box Q: Assessing the Information Value – Will this indicator provide information that is useful to managers and other stakeholders?  Information is a step above data, where data are assessed into more useful, more value-oriented categories.  If the information value is low, can it be improved?

Box R: Overall assessment – Accepted or rejected – why?  What are the strengths and weaknesses?

Box S: Did you rewrite or revise to a new indicator. If so what?

Box T: References
Appendix:

Please record your notes on evaluating the indicator here. (Method(s), thoughts, inspirations).  This is not the same as Box L.
Appendix G

Agenda for the Initial Workshop

CIFOR North American Test of Criteria and Indicators of Sustainable Forestry

June 9 - opening workshop - Science Building, GIS Lab, Boise State University

i)
8:00 AM - Site orientation - university

ii)
10:00 Team members' presentations - background and biases - 20 minutes each

iii)
12:00 lunch

iv)
13:00 Presentation of CIFOR objectives - Ravi Prabhu, CIFOR

v)
14:00 Description of study area 

(1)
Social - John Freemuth, Boise State University

(2)
Biophysical - Leah Juarros and Lyn Morelan, Boise National Forest

June 10 - opening workshop cont.

i)
8:00 Presentation of land management objectives and data availability by land managers

(1)
8:00 Boise National Forest - Jeff Foss and Lyn Morelan, Boise National Forest

(2)
8:45 Idaho state lands - Stan Hamilton, Director, Idaho State Lands

(3)
9:30 Boise Cascade - Herb Malany, Chief Forester, Boise Cascade

(4)
10:30 BLM - John Fend, Bureau of Land Management

(5)
11:15 Payette National Forest - Faye Krueger, Payette National Forest

ii)
Presentation of  models

(1)
13:00 Comprehensive model, Thomas Hoekstra, USDA – Forest Service

(2)
13:45 Mill closure model - Charlie Meketta, University of Idaho

(3) 14:30 Forest Vegetation Simulator (FVS) and Stand Visualization System (SVS) --- Melody Steele, Boise National Forest

(4) 15:30 Idaho Ecosystem Diversity Matrix - Brad Holt, Boise Cascade

(5) 16:15 ImPlan  - IMPact analysis for PLANning- Greg Alward, USDA Forest Service

Day 3 - June 11 - Tour of area - Depart at 8:00AM  --- Travel to Idaho City, Bannock Creek, Pine Creek, Warm Springs Ridge, Centerville, Harris Creek Summit, Ridge Road area, Bogus Basin  View rural community dependent on tourism and wood product extraction; visit ponderosa pine sites with forest health concerns and need for sustainable forest treatments; visit prescribed fire sites;  visit and discuss land management objectives (state, BCC, and BNF); visit riparian restoration based on Forest Practices Act; visit new harvest technologies; gain understanding of urban/wildland interface; travel through most vegetational zones on the Boise National Forest; visit developed recreation sites.

Appendix  H

CRITERIA AND INDICATORS FOR ECOLOGICAL AND SOCIAL SYSTEM SUSTAINABILITY;

with system management objectives. 

T.W.HOEKSTRA

T.F.H.Allen

J.KAY

J.A.TAINTER

INTRODUCTION


Sustainability has become a widely used term that begs clarification of the question, sustainability relative to what? For the purposes of this paper we use the term to describe social and ecological systems.  Sustainability is a system condition, a relative term that describes a relative condition. Fortunately, the concept can be tangibly described using system attributes of structure or process.  For the purposes of this paper, then, we define sustainability of ecological and social systems on the basis of their structures and processes.  Kinds of social (i.e., communities) and ecological (i.e. landscapes) systems are a basic organizing principle.  The intent here is to present a brief background of how we view sustainability of social and ecological systems, and how to use criteria and indicators to judge whether the systems are either sustaining or not. There is no middle ground (Allen and Hoekstra, 1994).  

We approach the subject of sustainability from a hierarchical theoretical perspective.  The principles of hierarchy theory allow us to manage the complexity of the social and ecological systems we are interested in. As participants and observers in many social and ecological systems ( Allen, et al., 1984; Hoekstra, et al., 1991), we need to identify time and space scale of the systems to objectively evaluate sustainability. Structures and processes that compose each kind of ecological and social system are fundamental system properties. By definition they are the criteria and indicators that describe the kinds of  systems. System structures and processes are therefore the measured variables for determining sustainability.

An additional principle of hierarchy theory specifies that, in understanding systems, it is necessary to consider the next larger system as the context and the next smallest system as being influenced by the system of interest. Therefore, when we describe a social or ecological system about which sustainability is of particular interest, the context and content of associated systems are also important.  Allen and Starr (1982) devised working principles for observing complexity of ecological systems based on their work in the social sciences. Allen et al. (1984) and Allen and Hoekstra (1990) provided further principles for handling complexity. Allen and Hoekstra (1992) described guidelines for stratification of observations by kind of ecological system as separate from the scale of ecological systems.  Tainter's (1988) thorough exposition of the basis for collapse of historic civilizations has important implications to the sustainability of our current civilization(s).

Sustainability of ecological and social systems is not only a matter to be evaluated within a hierarchy of the same system, but also between kinds of systems.  The means by which those interactions are described involve the same structure and function attributes that occur within a system, except the focus is on variables the interacting systems have in common.  An explanation for systems therefore needs to also acknowledge that there are structures and processes that provide for interaction between ecological and social systems.  For example, organism structure of both plants and animals is identifiable in several ecological systems, and therefore is a frequent structure for observing interacting ecological systems.  Humans are the archetype organism for understanding of the interaction between social and ecological systems.  Processes within social systems are almost exclusively human processes.  For example, both families and communities are highly interactive with various ecological systems.


A full determination of sustainability not only involves a description of current conditions of system structure and function, but also a measure of change over time and space in the condition of structural and functional variables.  The observation of importance is oriented toward the future, not the past.  Systems evolve over time and space, and the evaluation of change is focused on whether the system will continue to be sustainable or not.  Whether the system was sustainable or not in the past is of little value for evaluating the current situation, or to provide guidance for the what the future of a system should be. 

CRITERIA AND INDICATORS FOR SUSTAINABILITY

Social and ecological systems have numerous structures and processes that could be used to determine the likelihood of sustainability.  In fact, any structure or process has the potential to be a key determinant as to whether a system is sustainable.  An exhaustive treatment of all structures and processes is beyond the scope of this paper and probably unnecessary for any determination of sustainability. Therefore, we identified those structures and processes we believe have major implications for determining sustainability of ecological and social systems.  In addition to key criteria and indicators for a system, we have described a management objective for that system which would be the context for the criteria and indicators.  The remainder of this paper is organized to present first the ecological criteria and indicators, then social criteria and indicators, and finally those that describe social and ecological system interactions.

ECOLOGICAL CRITERIA AND INDICATORS


During the last 100 years, we have slowly established subdisciplines to the general body of ecological knowledge.  Early in this period, we differentiated animal and plant ecology, and later added the subdisciplines of community, ecosystem, landscape, and population ecology.  These subdisciplines represent substantial bodies of literature and knowledge of ecology, often with their own professional societies, both of which are valuable in assisting managers with sustainable management efforts.  The knowledge and understanding associated with these subdisciplines are an important basis for our description for kinds of ecological systems.  Ecology as a whole is a complex subject, and it was only through application of hierarchy theory (Allen and Starr, 1982; Allen and Hoekstra, 1992) that we were able to find a tractable means of establishing a framework for considering social and ecological sustainability.  The discussion that follows is a brief description of the application of that framework for managing the complex concept of sustainability.

Population Systems

Population systems include both plants and animals. Management should focus on viability of populations that are threatened, endangered, sensitive, exotic, or excessive.  Such populations are not sustainable or not contributing to sustainability of other systems. They require different management objectives than viable populations. Populations not in the above categories are more probably viable, and only need to be monitored.  The essential criteria and indicators  available for management activity to accomplish the objective can be described as follows:

· Structure

1. Density

2. Age class

3. Sex ratio

4. Distribution of populations within meta populations

· Process

1. Reproductive rate

2. Mortality rate

3. Immigration rate

4. Emigration rate 

Organism Systems


Organisms also describe both plant and animal systems.  Management should focus on maintaining the vigor of the individual through a normal life span, enabling it to perform all the normal functions of individuals in its age, sex, and caste class. Individuals at the periphery of the species distribution are subjected to relatively greater environmental stress than individuals at the center of the distribution and may not be capable of full normal functioning.  Organisms in these peripheral situations may require modified management objectives.   The essential criteria and indicators to assess whether management objectives are being met can be described as follows:

· Structure

1. Genetic code (i.e. cloning, hybridization, etc.)

2. Hard and soft tissue alteration

· Process

1. Reproduction physiology

2. Other physiological process for metabolism/catabolism

3. Environmental conditioning

Ecosystem

Ecosystems are very different ecological systems from population and organism kinds of systems.  In ecosystems, organisms need be identified only as stores of matter and as energy processors.  Populations need not be identified in ecosystems.  Different kinds of organisms often have similar roles (types of function) in ecosystems and therefore the species involved are only marginally of interest.  Organisms and ecosystems, as kinds of systems, have a high degree of interaction in terms of both structure and function.  The objective of management is to degrade energy and maintain nutrients to fuel/facilitate the degradation process.  The objective can also be stated as making the fullest use of energy available through the bio-geo-physical processes.  Ecosystems can be generalized as cycles where energy is stored in structures upon which processes operate to degrade that energy when it moves to the next structure(s) in the cycle. The essential structures of an ecosystem are organisms, soil, air, and water.  The physical and chemical processes in nutrient and hydrologic cycles, and the physiological processes in biological organisms, are examples of ecosystem processes that degrade and build ecosystem structures.  Examples of metrics for measuring ecosystem processes include surface temperature, water chemistry, sediment loads, and water yield from systems.  The essential criteria and indicators available for assessing management activity to accomplish its objective can be described as follows:

· Structure

1. Collections of organisms

2. Soil

3. Water

· Processes

1. Chemical (mass balance)

2. Physical (rate at which available energy is being used)

Landscape Systems

Landscapes are again a very different kind of system from ecosystems, populations, and organisms.  Because landscapes are geographic, their structure and process components are expressed in geographic outcomes; landscape areas and their boundaries are key structural components.  Ecosystems, communities, and populations frequently have boundaries that are coincident with landscapes, which is not surprising since some of the landscape processes are interactions of the same processes of other ecological systems.  Many significant landscape processes in the present world are the result of the activities of one organism, man. We observe landscapes as the size, shape, and distribution of relatively homogeneous geographic areas.  Landscape hierarchies occur as a result of our reductionist attempts to refine the homogeneity of landscapes.  However, landscapes always contain some heterogeneous attributes, regardless of scale.  The objective of management is to achieve a shifting steady state mosaic of geographic units that positively accommodates the sustainability requirements of ecosystem, population, and community interactions. For example, landscape management objectives should accommodate all seral stages of a plant community with the different species populations associated with those seral stages.  The essential criteria and indicators available to assess management activity to accomplish the objective can be described as follows:

· Structure

1. Size of the landscape

2. Shape of the landscape

3. Distribution of similar landscapes

· Processes

1. Organism processes, i.e. change agents that alter the homogeneity of landscape types such as bison altering prairie plant composition by wallowing, man by implementing land use changes, etc.

2. Population processes, i.e. regeneration, mortality, and emigration altering the species composition of communities.

3. Ecosystem processes, i.e. hydrogeomorphic processes that alter stream and associated terrestrial boundaries.

4. Community processes, i.e. fires that alter species composition and seral stages changing the homogeneity of landscapes.

Community Systems

Community systems are the result of individual organisms interacting with each other in time and space.  Organism interactions are usually well defined by community processes such as competition, predation, parasitism, mutualism, etc.  These processes are the unique domain of community ecology.  In addition, organism/organism interactions in communities are also in part the result of regeneration activities of the species, a population process also. Finally, organism interactions in conjunction with disturbances such as fire can alter the competitive balance between organisms and have landscapes consequences.  

Community processes establish dependency networks between organisms, and between species, that go beyond simple interactions between individual organisms or species. Thus species belong to species groups within a community.  Seral stages are one example of such groupings.  The objective of management is to maintain the functional presence of organisms and species -- and groups of organisms and species -- that occur in a community.

· Structures

1. Organisms

2. Species

· Processes

1. Competition

2. Predation

3. Mutualism

4. Commensalism

5. Parasitism

Biome Systems

Biomes are represented by plant and animal life forms in response to the geo-physical environment (climate and soils).  Generally recognized biomes are named by the dominant vegetation lifeform: coniferous, deciduous, tall grass, etc.  Biomes tend to elicit pictures of large- scale landscapes in our minds.  In addition, ecological systems of smaller scale -- referred to as community disclimaxes, such as frost pockets -- can also be considered to meet the definition of biomes.  The point here is that ecological systems such as biomes are also multiscaled. The objective of management is to maintain the life form interactions with their environment.  

· Structure

1.  Kinds of lifeforms

· Processes

1. Organism physiological processes (key)

2. Community processes (secondary)

3. Population processes (secondary)

4. Ecosystem processes (secondary).

SOCIAL CRITERIA AND INDICATORS


The differentiation between social and ecological criteria is the result of the unique role man has in the material world.  The simplest explanation is that man is nothing more than another organism/species that exists in the natural world.  However, two significant attributes of man require us to look beyond that simple explanation.  First, the entire explanation of the biosphere we live in is based on man's unique perception and value system.  Other organisms might describe a very different picture. Thus we must be cautious about representing our perception as more than just that.  

The second attribute of man's role is associated with our intentional appropriation of the biosphere and all it contains for our benefit.  What we consider to be our benefit has evolved with our level of knowledge and our welfare. Early on it was purely a simple matter of survival, like all other organisms. More recently, we have acknowledged the value of other organisms and their long-term existence along with man.  It is the latter value that in some measure brings us to the consideration of sustainability.  Social values therefore include both those that describe man as a participating organism/species in other ecological systems, and those that describe how we value the biosphere with all its ecological systems upon which we exist.


Determination of social sustainability depends upon the kind of social system.  Kinds of social systems range from individuals, families, and communities to national and global systems.  The focus of this paper is on smaller, commodity-dependent community systems and their associated families and individuals. Although these smaller communities are the focus of the criteria and indicators that follow, we also need to recognize the upper-level context that communities exist within.  We also need to explicitly describe the temporal and spatial scale associated with any determination of sustainability for these community systems. Sustainability of social systems, like ecological systems, involves both structure and process considerations.  The management objective is to facilitate/assure that small, commodity-dependent communities continue to exist in a desirable state of social and economic well being. 

Criteria and indicators of sustainability assess the structure and process components of this social system.  These indicators focus on the well being of small communities that depend upon producing and/or processing commodities such as forest or agricultural products.  These communities are vulnerable to changing social values from larger social systems (i.e. state, nation).  Medium-sized and large communities are less dependent upon commodity production because of additional income and employment by manufacturing, retailing, and service sectors of the social system.  Social system structures and processes interact between communities at different scales, and thereby become the means for understanding and describing the hierarchical relationship.  

· Structure indicators

1. Is the rank-size distribution of communities within the ecological system management unit changing in a direction unfavorable to smaller sized communities?

2. Is the distribution of monetary incomes in the area of the ecological system management unit becoming more or less equitable?

3. Is the population age distribution among smaller communities within the forest management unit stable, becoming older, or becoming younger?

4. Is the number of locally-owned businesses stable or increasing?

5. Is the number of businesses in smaller communities stable or increasing?

6. Is the level of economic activity among businesses in smaller communities stable or increasing?

7. Is the availability and feasibility of diverse economic pursuits stable or increasing?

8. Is the travel distance to basic goods and services stable or increasing?

9. Are cultural institutions (e.g. theaters, museums, churches) stable or increasing in variety and number across all communities within the ecological system management unit?

10. Is the physical infrastructure of the communities being maintained or extended?

11. Is there a full suite of government services within the area of the ecological system management unit?

12. Does local government have a land-use planning mechanism that helps to ensure community stability?

13. Does the local land-use planning mechanism operate cooperatively with the ecological system management planning mechanism?

14. Do non-government organizations provide a stable or expanding suite of services to the population of the ecological system management unit?

· Process indicators

1. Are family monetary incomes within the ecological system management unit stable or increasing?

2. Is access to capitol investment funds within the ecological system management unit stable or increasing?

3. Is the net capitol monetary inflow stable or increasing?

4. Is the proportion of children choosing to remain in smaller communities stable or increasing?

5. Are people's expectations of their communities' future being met?

6. Is access to vital forest resources stable or increasing (within the ecological systems capacity)?

7. Are human subsidies from outside the ecological system  management unit decreasing (e.g. redistribution of wealth by federal and state governments)?

8. Is the ratio of property value to local income stable?

9. Is the ratio of state and federal income tax to local tax stable?

10. Is the community sense of social/cultural identity stable or at a desired level?   

11. Is consensual dispute resolution (in e.g. ecological system  management) stable or increasing?

12. Is the external institutional context of the ecological system  management unit responsive to local needs?

13. Is there an increasing flow of information between local communities and their context beyond the ecological system  management unit?

SOCIAL AND ECOLOGICAL SYSTEM INTERACTION INDICATORS

Social and ecological system criteria and indicators are also indicators of sustainable management.  These are processes that describe those human organism/species interactions with ecological systems where man purposefully influences his environment to improve his various forms of welfare. The objectives for management are several and focused on maintaining the balance between meeting man's needs and the environment's needs for ecological sustainability.  The principles of sustainable management objectives include the following:

1) Manage for the system rather than for outputs, 

2) Manage systems by providing their context,

3) Employ natural subsidies whenever possible,

4) Employ positive feedbacks whenever possible.

Social and ecological system interaction criteria and indicators include the following:

1. Is the contribution from the ecological system management unit to regional, national, and global indicators of social and ecological sustainability stable or increasing? (Think globally and act locally).

2. Is the use of vegetation, fauna, soil, and water resources at a level that is sustainable over the long-term without degrading productive capacity of the ecological systems?

3. Are there effective education and/or information transfer programs to inform people within the area of the ecological system management unit about the sustainable productive capacities of the ecological systems, and about the management actions necessary to secure sustainable production?

4. Is the availability of ecological systems for amenity uses stable or increasing?

5. What portion of economic activity in small communities originates from the ecological system management unit lands?

6. Do people within the area of the ecological system management unit have stable access to resources for basic needs such as fuel, subsistence foods, religious rites, and medicinal plants?

7. Is the range of ecological system management unit activities and uses constrained by the values and preferences of local communities?

8. To what extent do local communities participate in deciding the management direction of the ecological system management unit?

9. To what extent is the ecological system management unit dependent upon local communities for labor and expertise?  

CONCLUSIONS


Management for sustainable ecological and social systems is sufficiently complex that it is inadequately conceived of or applied as a whole.  Two approaches have been used to deal with the complexity.  One uses indicators as a means of generalizing complex conditions.  We present an alternative for handling complexity by using a framework of social and ecological systems with their unique and shared structural and process components. This framework allows choices about which kinds of social and ecological systems (and their interactions) should be included in any determination of sustainability, while retaining the detail about those systems to explicitly understand the consequences of management activities.  Criteria and indicators are geared to specific structures, processes and interactions.  Generalized indices, by contrast, are more difficult to interpret and evaluate.  Finally, this paper describes a first approximation of these ideas that will surely evolve as additional ideas and application of these ideas are tested.       
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Appendix I

Background Information

The Boise Test Site

The Boise test site was selected by the USDA-Forest Service as an excellent place to conduct this test for the following reasons:

1. The area has a long management history and good documentation of forest management and forest structure and function.

2. There were a range of ownership groups who were willing to participate in the test, including National Forest, State lands and Industrial Freehold lands (Boise Cascade Corp.).

3. The Boise National Forest and State Endowment Lands are recognized as a permanent forest estate with goals of sustainable forest management.

4. The areas has been the subject of considerable research, and has well developed ecological and social models as well as accessible databases.

5. There is significant public involvement in the management of the forest and attention to multiple values.

6. The Boise National Forest was willing to host the test and take on much of the on-site organization.

Description

The Boise Test Site encompasses an area of  about 4.3 million acres (1.7 million hectares) and is located in the southwestern section of the State of Idaho, U.S.A. (Figure 1).   The Boise site represents a highly managed forest area and is generally typical of conditions in the Idaho Batholith area of the Intermountain Region. Land ownership in the Test Site is 2.7 million acres (1.1 million ha.)(64%) National Forest (Boise and Payette National Forests), 211,222 acres (85,479 ha.)(5%) Bureau of Land Management, 200,461 acres (81,124 ha.)(5%) State of Idaho, 176,069 acres (71,253 ha.)(4%) Boise Cascade Corporation, and 896,957 acres (362,945 ha.)(21%) other private land ownership (Figure 2).

Figure 1. General location of the Boise Study Area, Idaho, USA
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Figure 2. Land ownership in the Boise Study Area.
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Landowners and Land Management Objectives

The following section provides a general description and overview of major landowners and their land management objectives in the Boise Test Site.  The descriptions are based primarily on presentations made to the CIFOR test team by landowner representatives during the course of the field test and are not meant to be comprehensive listings of all management objectives of these groups.  

It is useful to focus on the commonalties of the major landowners.  All these landowners are committed to sustainable forest management, which means maintaining multiple values on the lands they manage. All the landowners see a need to plan for ecological and social as well as economic concerns. 

Table 1. Some common sustainability goals among landowners in the Boise Study Area.


National Forests
Idaho State Lands
Boise Cascade Corporation
Bureau of Land Management

Ecological / Biophysical





maintain health of forest primarily for ecosystem values





maintain health of forest primarily for timber production





maintain health of forest for both ecosystem and timber





maintain properly functioning wetlands & riparian areas





maintain water quality





control erosion





maintain productivity of the soil





manage for mineral resources





maintain air quality





manage for wildlife habitat





manage for wildlife species





maintain biodiversity (vegetation and wildlife)





manage exotics/ weeds





manage grazing/ rangelands





recognize fire as a natural process






National Forests
Idaho State Lands
Boise Cascade Corporation
Bureau of Land Management

recognize habitat fragmentation as an issue 







Social





compile information to under-stand socio-economic effects of forest management





involve public in plan development / review





manage lands to support social institutions (e.g. schools)





meet local employment needs





provide for sustainability of rural communities





provide for multiple use of lands





provide for recreational use of lands





recognize aesthetic values of forests





Economic





lands managed principally to generate revenue





long-term, sustained yield philosophy applied to timber harvest





identification of lands suitable for timber production





calculation of timber volume flows to area mills





goal is to maximize financial returns to state institutions





goal is to maintain shareholder values





goal is to maintain company values





goal is to maintain industry values (e.g. AF&PA membership conditions)





active timber sale program






National Forests
Idaho State Lands
Boise Cascade Corporation
Bureau of Land Management

timber sold at public auctions





lands cannot be sold for other uses





lands can be leased or traded





Forest Management Planning and Policy





observe Forest Practices Act





observe Standards for Rangeland Health and Guidelines for Livestock Grazing Management





incorporate recommendations / decisions of ICBEMP into management planning





adopt ecosystem management strategies





adopt sustained yield strategies





conduct forest inventories





maintain multiple-resource data sets





recognize spatial scale as important in forest management





officially designate wilderness areas





identification of areas with special management needs





Yield and Harvest





provide for multiple uses





provide for sustainable, continuous flow of goods





promote active harvesting








National Forests
Idaho State Lands
Boise Cascade Corporation
Bureau of Land Management

maintain sustainable timber supply





forest development program looks at use of herbicides / fertilizers





Boise and Payette National Forests

Land Management Objectives:

Ecological/Biophysical

· Key objective: sustainability of the forest resource

· Maintain biological diversity (update knowledge with latest science)

· Recognize fire as a natural process (update knowledge with latest science)

· Manage riparian and aquatic areas (control erosion; plan for Bull Trout)

· Manage exotics/weeds

· Manage grazing/rangelands

· Protect designated Wilderness Areas and propose additions

· Identify areas with special management needs (Wild and Scenic Rivers, Wilderness, roadless areas, Research Natural Areas)

Social

· Scoping (i.e. involving the public in the planning phase of environmental analysis); public involvement is part of scoping process; a  number of public meetings are currently on-going as part of scoping for the Forest Plan Revision.

· Compile various social indicators (e.g. county population trends, growth rates, population density; urban/rural ratios, labor force, per capita income, employment by industry, percent fund payment to counties, payments in Lieu of Taxes, etc.) for use in Forest Plan revision and project analyses.

· Demographic/economic calculations will identify the socio-economic effects on local communities of various alternatives (i.e. proposed changes in land use) in the Forest Plan revision process.

Economic

· Identify lands suitable for timber management

· Identify lands not suited for timber production

· New plan calculates a non-declining volume flow level (i.e. sustainable flow) to supply area mills

· Anticipate some below-cost timber sales in order to meet other objectives (e.g. wildlife habitat, ecosystem restoration) in the Forest Plan.

Forest management planning and policy

· Forest Plans are currently being revised (amended) given changes in local communities, changes in the natural environment (large fires), and new ecological knowledge

· Last Forest Management Plan signed in 1990 for the Boise National Forest;  Forest Plan is to be revised every 10-15 years

· The products produced by the  Interior Columbia Basin Ecosystem Management Project (Integrated Science Assessments, ICBEMP Environmental Impact Statements and its Record of Decision)  will serve as an umbrella for National Forest management plans and heavily influence the revisions; however, some of the ICBEMP recommendations and guidelines may not be realistic at the local or watershed level and may have to be adapted or modified

· Coordinate revisions to Forest Plan with the Payette and Sawtooth National Forests (i.e. part of the Southwest Idaho Ecogroup); the three Forest Plans are scheduled for completion by Dec 31, 2000; there is a need for a common framework for all three forests

· Propose designation of new Wilderness Areas

· Identify of areas with special management needs (Wilderness, Wild and Scenic Rivers, proposed Wilderness, roadless areas, Research Natural Areas)

Yield and Harvest

· Move away from growth and yield as the main objective in certain areas; this move has largely been driven by aquatic habitat needs and multiple resource needs

· Changes in Allowable Sale Quantity (ASQ) are calculated for new land use management areas

· Old plans projected the forest as being static (i.e. did not incorporate certain ecological processes very well)

Idaho State Lands

Land Management Objectives:

 Ecological/Biophysical

· The over arching land management objective is to maintain healthy ecosystems that will provide useful goods and commodities in perpetuity. 

· Forest health is maintained principally to generate healthy timber production

· All management activities are done in accordance with the Forest Practices Act, which protects water quality and assures forest stocking levels

· Timber production is also constrained by concerns for wildlife and fish habitat and threatened and endangered species (e.g. Bull Trout and salmonid species)

· Water quality is a major concern that influences all management activities

· Fish and wildlife concerns and needs are coordinated with the State Department of Fish and Game

Social

· Endowment lands (land grants) serve to support public schools and other institutions in Idaho

· Proceeds from the sale of land and timber, and royalties from the sale of minerals from endowment lands, go into a permanent trust (currently $692 million); interest and rentals go to schools and other endowments (about $14 million annually)

· The endowment fund provides 10% of funds needed by the public schools (this percentage could be increased with changes in legislation)

· Management constraints include viewsheds and urbanization

· Fire protection in the rural/urban interface is becoming an increasingly complex problem

Economic

· Key objective: lands are managed principally to generate revenue

· Goal is to maximize financial returns to beneficiary state institutions

· The Idaho Department of Lands has a very active timber sale program

· All timber is sold at public auction

· Idaho Code prevents forest lands from being sold

· Lands can be leased or traded

Forest management planning and policy

· Timber production is regulated by biological inventory predictions and other social and technical constraints.

· The state conducts a continuous forest inventory (10-year cycle) and is considering a 5-year cycle.

· Permanent plots are used to gather stand information for the inventory

· Activities are guided by the State Forest Practices Act (in place since 1974).  The Forest Practices Act also regulates forestry activities on private lands and, to some extent, Federal Lands for clean air and clean water.

· Lands are identified as primary forest lands (commercial), secondary forest lands (non-commercial; emphasis on regeneration), and non-forested lands

Yield and Harvest

· The Idaho Department of Lands conducts a very active timber harvest but strives to maintain a sustainable timber supply for future generations

· Idaho Department of Lands conducts forest inventories

Boise Cascade Corporation

Land Management Objectives:

Ecological/Biophysical

· Maintain or improve habitat for wildlife (focus is on habitat needs for listed endangered species)

· Maintain productivity of soils

· Minimize impacts to water quality

· Facilitate management activities in riparian areas (N.W. Watershed Study)

Social

· Provide access for the public for recreation, wildlife, timber, special areas uses

· Consider aesthetic and other social values

· Hire local people on a continuous basis; try to meet local employment interests

Economic

· Key objective: provide the best sustained harvest of forests for forest products with acceptable impacts and economic returns

· Apply a long-term, sustained yield philosophy to timber harvest

· Understand need to weigh tradeoffs between environmental benefits and economic returns

· Maintain shareholder values (i.e. economic return, environmental stewardship standards)

· Maintain company values

· Maintain forest industry values (i.e. 1996 Sustainable Forestry Initiative program; AF&PA condition of membership)

Forest management planning and policy

· Activities guided principally by the Forest Practices Act

· Understand the need for more information on forestry management  than is provided by the Federal government; i.e. maintain multiple-resource data sets

· Understand that spatial scales affect information needs; multiple resource value needs demand information at a finer scale

· Planning is to be done from the sub-stand scale up to the landscape scale

· Currently developing a management program for riparian areas affected by grazing

Yield and Harvest

· Apply a long-term, sustained yield philosophy to timber harvest

· Forest development program looking at advantages of using herbicides, fertilizers

· A genetic tree improvement program exists in Idaho but is low key

Bureau of Land Management

Land Management Objectives:

Ecological/Biophysical

· Key objective: provide a balance between social and ecosystem  needs
· Restore and maintain habitat for Federally listed threatened and endangered species, sensitive species,  and other special status species

· Comply with approved State Water Quality Standards

· Maintain integrity of soil and ecological processes (i.e. rangeland health)

· Maintain properly functioning watersheds

· Maintain properly functioning wetlands and riparian areas

· Maintain or propagate productive and diverse native animal habitats and populations of native species

· Areas seeded with mixtures, including non-native plants, are to function in a manner which maintains diversity, production, native habitat, energy flow and the hydrologic cycle

· Exotic plant communities will meet minimum requirements of soil stability

· Consider habitat fragmentation

Social

· Need to provide for sustainability of rural communities; this is implied in maintaining a healthy sustainable ecosystem

· Provide for multiple use of public lands

· Maintaining stability in permit allotment for grazing in the interest of local communities

Economic

· Need to provide for sustainability in continuous flow of goods; this is implied in maintaining a healthy sustainable ecosystem

Forest management planning and policy

· Follow Standards for Rangeland Health and Guidelines for Livestock Grazing Management 

· Indicator evaluation is to be sensitive to the scale involved

Yield and Harvest

· Provide for multiple use and sustainable, continuous flow of goods 

Private Landowners

Land Management Objectives

· 60,000 landowners in the area

· Made decision not to be involved in this CIFOR project

· Private landowners are constrained in their activities by  their own management plans and the State Forest Practices Act

· Other state incentives exist to encourage private landowners to progress in a sustainable direction

General - Historical

Native occupation of the area prior to European contact consisted of Shoshone peoples (located mainly in the Snake River Valley), the Nez Perce, and the Northern Paiute.  Shoshone peoples were widely spread with many local cultural adaptations. Population densities in the area never became very large due to generally harsh environmental conditions typified by hot, dry summers and very cold winters. Gathering wild foods was a generally more important activity among these peoples than big game hunting.  Pine nuts were an important food source along with roots, berries, small mammals, and reptiles. Deer and hare were hunted in areas where they were plentiful.  Before the introduction of the horse in the early to mid-1800’s, the Shoshone peoples traveled by foot in seasonal migration cycles.  Following the adoption of the horse, a migratory plains-like lifestyle developed (Spencer et al., 1977). 

Large-scale, European immigration to Idaho began in 1861, with the discovery of gold on a tributary of the Clearwater River. The territorial economy expanded greatly during the 1870s and 1880s, and livestock rearing became a major industry. During this time the railroad was constructed through the area and new mineral deposits, such as gold and silver, were discovered. Federal troops suppressed native Indian uprisings in the 1880s and thereafter most natives were placed on reservations.  Idaho Territory became a U.S. state in 1890.  In the 1890s, commercial lumbering became a major industry in the area.  

Prior to establishment of the Forest Reserves in 1891, most of southwestern Idaho had undergone major changes in vegetation cover as a result of extensive timber harvesting, livestock grazing, and fire exclusion (Ogle and Dumond, 1997)

Lightning-caused fires were a common occurrence on the rangelands and on ponderosa pine systems. Prior to European settlement, native peoples traditionally burned the vegetation for a variety of reasons. Early prospectors ignited fires to expose mineral outcrops and settlers set fires to improve the condition of rangeland.  Many such fires crept into the forest and burned unchecked until extinguished by fall rains (Steele et al., 1981).  

After 1890, setters began to suppress fires to protect buildings and grazing areas. Also, extensive livestock and sheep grazing reduced the amount of grassland available for ignition. Active fire suppression by government agencies began in 1905 and essentially eliminated major fires from the system (Steele et al., 1981). 

Early settlers in the region noted little sagebrush on the hills.  The lack of sagebrush was probably due to frequent prairie fires set by Native Americans.  During the summer, the country tended to be covered with a thick stand of grass (probably brome grass) 12-18 inches high and resembled a wheat field (Steele et al., 1981). 

The arrival of the railroad in the early 1880s signaled the start of a boom in the sheep industry.  Large sheep operations were set up near Boise, Caldwell, and Emmett. By 1880, ranches extended over many areas and sagebrush and bluegrass were prominent.  By 1886, large bands of sheep were moved to higher, more accessible range.  Most of the public rangelands were heavily stocked for sheep grazing by the 1890’s.  Rangelands were severely overgrazed by the 1900s. Public lands were depleted of native grasses and forbs as animals were allowed to graze rangelands in the early spring before grasses had time to mature. Widespread grazing abuse eventually ended, but localized overgrazing and soil erosion still occur on rangelands and forest lands (Steele et al., 1981). 

Federal funding led to the construction of large-scale irrigation systems in the Snake River Valley. The projects turned large areas of desert into arable land. An agricultural boom resulted in the area around the time of the First World War.  After World War II, industrialization in centers such as Boise resulted in a growing urban population in parts of the southwest.  Recreation and tourism became major industries with the development of Sun Valley resort in the Sawtooth  Mountains during the 1960s and 1970s.  

Population

Various population figures for counties comprising the Boise Test Site (Figure 3) are presented in Table 2. Ada County, containing the state capital of Boise, is the most heavily populated county in the region with over 80% of the total population. Over 91% of Ada County’s population resides in urban areas.  Elmore County is the second most populated area with 10% of the region’s population. Major cities in the regional economy other than Boise include Nampa, Caldwell, Payette, and McCall (USDA - Forest Service, 1990). 

Table 2.  Population characteristics for Counties in the Boise Study Site. 


% pop. increase

1970-95
Population

1995
Projected

Population

2020
County Population

Density (Persons per sq. mile)

1995
County Rural : Urban Ratios  

1994

Ada County
+124 %
251,831
389,386
238.7
11:89

Adams County
+35 %
3,877
4,945
2.4
100:0

Boise County
+170 %
4,768
7,005
2.5
100:0

Custer County
+45 %
4,316
6,119
0.8
100:0

Elmore County
+33 %
23,181
33,118
7.5
58:42

Gem County
+48 %
13,856
17,095
24.6
60:40

Payette County
+58 %
19,532
27,603
40.3
66:34

Valley County
+118 %
7,877
14,074
2.1
66:34

Washington County
+24 %
9,463
11,795
5.9
43:57

All counties in test site 
+50 %
338,701
511,140
36.1
-

Source: County Profiles of Idaho, 1996

Population has increased substantially in all the counties over the past 30 years, with the largest population growth occurring in Ada, Elmore, and Payette counties.  The greatest percentage population growth has been in Boise, Ada, and Valley counties.  The economies of both Boise and Valley counties are heavily tied to outputs and activities of Forest Service lands, and thus population growth here may indicate greater land use pressures on these lands to fulfill local livelihood needs. 

The Boise National Forest five-year evaluation report cites increased demand for recreational use of forested lands in the area.  Large fires in recent years have also removed many areas from use by recreationalists and have put increased pressures on existing facilities.  Major changes to the Boise Forest Management Plan are expected to meet increased public demands for places to camp, hike, and recreate on Forest Service lands and to minimize the negative environmental effects of such activities on riparian areas (USDA - Forest Service, 1996). 

Social

Force and Lee (1989) examined socioeconomic characteristics among non-industrial private forest (NIPF) ownerships for all of southern Idaho.  A total of 441 questionnaires were mailed in October 1988 to NIPF landowners, and 242 were returned for analysis.  Key findings of this survey and highlights pertaining to southwestern Idaho are presented below. 

The survey indicated that the average NIPF landowner in southern Idaho tended to be a farmer/rancher (33%) and live on the farm or ranch (41%). The second highest occupation category was retired (23%) with most being former farmers/ranchers (Force and Lee, 1989). 

About 61% of landowners saw grazing as a benefit of owning forestland. Wildlife appreciation and aesthetic enjoyment were listed next with 57% and 55% of total responses, respectively.  These values did not differ between parcel size or region. Wood for domestic use was listed next as a benefit (43%). Income from timber was a benefit to 36% of large landowners and those in the southwestern region.  The benefits of an investment property and mining activities were more important to those in the southwestern region than in the southeastern region of Idaho (Force and Lee, 1989).  

Respondents were asked to rate various reasons for owning forestland on a scale of 1 to 5 (1=not important, 5=very important). The most important reasons for owning forestland among all southern NIPF landowners, with the response scores in brackets, were: i) to preserve natural beauty and wildlife (3.67); ii) because of personal or sentimental attachment (3.17);  iii) to use for personal recreation (3.16); iv) for the satisfaction of owning land (3.09); v) to obtain income from the sale of timber (2.94); vi) to have a place to practice conservation (2.88); vii) to use as a permanent residence (2.87); and, viii) to use for fishing and hunting (2.29).  NIPF landowners in the southwest were more likely to list income from sale of timber and use of the land as a permanent residence as reasons for owning forestland than NIPF landowners in the southeast.  Landowners in the southwest were also more likely to list speculation on timber value as a reason for owning forestland (Force and Lee, 1989).  

The survey also asked what forest management practices were being used by NIPF landowners in the past 10 years, and which ones they planned to use in the next 10 years.  The four most frequent practices used were grazing livestock, erosion control, fire protection, and thinning trees.  More thinning was done in the southwest region. Permanent roads were built by 23% of owners in the past, but only 15% expect to construct a permanent road in the next 10 years. Control of insects was also mentioned as an important forest management practice which has been and will be practiced in the future. Only 10% of respondents planted trees on their forestland (Force and Lee, 1989). 

Figure 3. Counties and communities in the Boise Study Area.
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About 48% of landowners in the southwest region had harvested timber from their parcel of land. Small landowners were more likely to say that they would not harvest timber in the future (Force and Lee, 1989).

Respondents were also asked to rate several reasons for harvesting timber. The reasons which scored the highest included: mature timber, improve timber stand, and timber is damaged or diseased.  Another important reason for landowners in the southwest was good market price.  Loss of recreation and scenic value was the most important reason given by respondents who had not harvested timber from their land in the past and who did not intend to harvest in the future. Other important reasons for not harvesting included “harmful to wildlife”, “mistrust of loggers”, and “opposition to harvesting” (Force and Lee, 1989).

Only 30% of NIPF landowners in the southwest ever sought professional forest management assistance. Only 31% of those who had harvested timber had the trees marked by a professional forester.  One-fifth of the respondents said they did not know where they could obtain forest management assistance. About 39% said they would be interested in knowing sources of contact for professional forest management services. The U.S. Forest Service was the most frequently mentioned (22%) source of information. Other sources sought included the Soil Conservation Service (14%), Idaho Department of Lands (13%), County Extension Agent (9%), Consulting forester (6%), family member or friend (6%), timber company (6%) or contract logger (4%)(Force and Lee, 1989).

Two-fifths of respondents said they were willing to attend educational meetings near their homes to learn more about care and management of forestland.  About 60% of respondents were interested in receiving published information about forest management. The most frequently mentioned topic for information was forest insects and diseases (Force and Lee, 1989).

Sixty-seven percent of forestland in southern Idaho had been owned by the existing owners for more than 10 years.  Small landowners owned their land for shorter periods than medium and large landowners.  Sixty-three percent of land is owned by individuals or “joint tenants”.  Legal partnerships or corporations accounted for another 29%.  One-third of landowners spent less than two weeks of the year on their forestland and another 34% spent two weeks to three months on their land.  Thirteen percent lived on their land  year-round. Six percent never visited their land holdings (Force and Lee, 1989).

John Freemuth, a social scientist at Boise State University, observes differences in the way National Forests are viewed today and how they have been viewed in the past in both Idaho and the U.S.  In the past, National Forests were seen by most Americans as a resource to be used for economic gain or to support local communities and businesses.  This view is still dominant among many people living in the Boise Test Site. Today, many Americans view forests from a conservation or protected area perspective.  Since all Americans have a say in how U.S. National Forests are managed and for what purposes, conflicts tend to arise between these two views of forest management (Freemuth, pers. comm.).

Freemuth considers cultural context to be important in any consideration of sustainability.  The dynamics of public participation/involvement are different in the U.S. than in other countries.  A general distrust of expertise appears to be stronger in America than in other countries. The public is frequently willing to listen to expert opinion, but not willing to be led in a certain direction (Freemuth, pers. comm.). 

Public perceptions of science and the manner in which it is done are also different.  The presence of advocacy science in the U.S. renders people’s view of science as suspicious.  The results of regional studies, such as the Interior Columbia Basin study, can also be viewed as being heavily politicized. A key conclusion of the Interior Columbia Basin study, suggesting that roadless areas in forests have higher ecological integrity,  has been distrusted.  There is also the problem of competing scientific disciplines. Do you listen to the economists or the ecologists when making a decision about forest management? (Freemuth, pers.comm.). 

Some people may also perceive there to be too many laws on the environment, with no sense of priorities and no focus on what issues to address.  Ecosystem management is generally distrusted for the fact that different groups define it in their own way.  Questions about for whom forests are being sustained and for what reasons are seen as not being answered (Freemuth, pers.comm).

The economic and social conditions of communities in the Boise Test Site strongly influence local attitudes and perceptions of sustainability: residents have a strong sense of conservatism and self-reliance exists.  A recent public survey on Idaho forest management policies indicated many people felt that the emphasis on recreational use of National Forest lands was too great.  Use of the forests for timber harvest and ranching was felt to be a good thing (Freemuth, pers. comm.).

Economic

A range of activities and outputs of the Boise National Forest make contributions to the regional economy and serve to sustain industry in many small communities such as Mountain Home, Emmett, Idaho City, Lowman, Horseshoe Bend, Banks, Garden Valley, Cascade, and Donnelly as well as the major urban centers.  Communities affected by the activities and outputs of the Payette National Forest include New Meadows, Cambridge, Council, and Midvale (USDA - Forest Service, 1990). 

Ada County’s economy is highly developed and diversified, and thus not directly dependent on the forest commodity outputs of the Boise National Forest to the same degree as some of the other counties.  Because of high population growth, however, Ada County does represent a large source of present and future recreational demand on Forest Service lands. Farming is a minor and declining part of Ada County’s economy. Unemployment has traditionally been low in this county given its diversified economy and healthy rate of economic growth (Table 3)(USDA - Forest Service, 1990).

Table 3. Annual percent of labor force unemployed


1979
1990
1995

Ada County
3.6
3.8
3.5

Adams County
14.2
13.1
14.1

Boise County
10.9
6.8
5.1

Custer County
5.2
3.8
5.9

Elmore County
6.2
6.1
6.0

Gem County
8.6
7.7
7.4

Payette County
n/a
6.9
6.8

Valley County
9.7
8.0
9.1

Washington County
5.5
7.8
8.7

Average
n/a
7.1
7.4

Source: County Profiles of Idaho, 1996; U.S. Census data

Adams County had the highest unemployment rate of all counties in the Boise Test Site. Its economy is dominated by manufacturing (which includes logging) and farming and relies heavily on forest and wood products and employment by government land agencies. Major employers include the U.S. Forest Service, Morgans Logging, and Evergreen Lumber. 

Elmore County’s dependence on the Boise National Forest is mixed.  Many of the more permanent residents of the county are ranchers who depend on the Forest Service lands as grazing areas for livestock. Elmore County is also home to many military personnel based at the Mountain Home Air Force Base in Mountain Home (63% of the County’s population resides in Mountain Home). These residents use Forest Service lands for recreation but not for their livelihoods.  Major employers in the county include the U.S. Air Force, school districts, Elmore Medical Center, Magic West Potatoes, and Health Electronics (USDA - Forest Service, 1990). 

Gem County has a much stronger dependence on Boise National Forest than Ada or Elmore Counties. This county’s economy is divided among ranching, farming, wood products, and government.  Major employers include Boise Cascade Corporation, Albertsons, Walter Knox Hospital, Sonbyrd Company, Idaho Northern Railroad, and the school district. Much of Gem County’s land is privately owned. About 20% of the workforce is employed in agriculture. The unemployment rate here tends to be high, and fluctuates with employment in the timber industry (USDA - Forest Service, 1990).

The most closely linked counties to Boise National Forest, in terms of economies, are Boise and Valley Counties.   These almost exclusively rural counties are made up largely of Forest Service lands. Industries in these counties rely heavily on wood products and Forest Service activities for their employment. Manufacturing (mainly sawmilling) and construction comprise much of Boise County’s total employment (Table 4). Major employers in Boise County include Boise Cascade Corporation and local school districts.  Another one-fifth of the employed work for the government, mostly for the Forest Service in Idaho City and Lowman Ranger Districts.  Almost one-third of employment in Valley County is in government. Other major employers in Valley County are Shore Lodge, Brundage Ski Area, local school districts, and Boise Cascade Corporation. As in Gem County, the unemployment rate in Boise County tends to be high and fluctuates with employment in the timber industry. Many residents of southwestern Boise County commute to work in the city of Boise (USDA - Forest Service, 1990).  

Custer, Payette and Washington Counties make up only small portions of the Boise Study Site and are thus not discussed.  

Table 4. Employment by Industry, 1993


Farm
Agri. Services, Forest, Fish & Other
Manufacturing (include. logging & forest products
Mining
Construc-tion
Trans., Comm., & Public Utilities
Whole-sale Trade

Ada County
1,753
1,822
20,804
244
13,057
7,263
8,385

Adams County
253
41
331
< 10
n/a
53
11

Boise County
90
69
211
< 10
135
71
n/a

Custer County
336
96
30
n/a
82
83
57

Elmore County
925
155
381
42
433
288
162

Gem County
742
211
692
19
264
173
n/a

Payette County
1,107
244
1,421
< 10
406
605
331

Valley County
133
110
253
176
480
148
43

Washington C.
688
362
526
< 10
136
162
255

Source: County Profiles of Idaho, 1996

Ada county had the highest per capita income in this region from 1962-1979. The trend is similar for per capita income figures for 1979-1995 shown in Table 5.  Per capita incomes were lowest in Gem, Boise, Payette, and Washington Counties over this period.  

Table 5. Per Capita Income (Dollars)(Adjusted for inflation, 1985)


1979
1990
1995

Ada County
8,484
19,087
22,445

Adams County
7,330
14,844
15,657

Boise County
5,962
13,995
15,356

Custer County
6,768
14,524
16,529

Elmore County
6,670
15,245
17,326

Gem County
5,737
13,734
15,714

Payette County
n/a
12,713
14,500

Valley County
7,109
17,282
18,154

Washington County
6,908
12,306
14,537

Source: County Profiles of Idaho, 1996; U.S. Census data

Biophysical

Geology and Climate

The eastern part of the Boise Test Site is located on the Southern Batholith Section of the Idaho Batholith, which forms the southwestern border of the Northern Rocky Mountain physiographic province (Figure 4).  The Southern Batholith section is drained to the north mainly by the South and Middle Forks of the Salmon River and to the south by the Boise and Payette Rivers.  Elevations range from 3,000 ft to over 10,000 ft (910 - 3,050 m) with a median elevation of about 6,500 ft (1,980 m). Although this area contains several flat basins, such as Long Valley, Idaho City, Warm Lake and Deadwood, most of the area has a mountainous relief ranging from 5,000 - 9,000 ft (1,520 - 2,740 m).

The Southern Batholith Section is underlain by granitic rocks with some overlying patches of Challis volcanics, some tertiary and quaternary sediments, and some basalts. Dike complexes of intermediate volcanic character are also common in some areas.  Much of the soil originates from the granitic parent materials. These soils are mostly moderately coarse to coarse textured throughout their profiles and are stony in the glaciated, frost churned areas and in some depositional areas.  Soils from parent materials other than granite range from sandy loam to predominantly stony. Most soils are deep except in extremely steep slope ridges and headlands (Steele et al., 1981). 

Dry climatic conditions dominate the Southern Batholith section during the summer, and a wet season lasts from November to March. Most precipitation during the wet season originates from cyclonic storms moving in from the Pacific Ocean. The driest months of the year are July and August when average monthly totals are less than 0.5 inch (1.3 cm). Total annual precipitation is 32.1 inches (81.5 cm). This figure varies widely, however, with the southern portions averaging less than 15 inches (38.1 cm) annually and some high mountain peaks receiving more than 60 inches (152.4 cm). Winter snows make up between 55 and 60% of the total annual precipitation (Steele et al., 1981).

Figure 4. Terrain elevation in the Boise Study Area and location of the Idaho Batholith.
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The maritime influence diminishes in the late spring and is replaced by a continental climate. During the continental climatic influence there are long intervals of cloudless skies which result in warm days and cold nights.  The small amount of precipitation is delivered in brief downpours.  Steep terrain areas lose much of this moisture through runoff. Plants on steep slopes must tolerate long periods of summer drought and fluctuating temperatures (Steele et al, 1981). 

The extreme western and southwestern sections of the Site lie in the Columbia Intermontane Province. Block faulting and glacial erosion are common topographic features in this section. Lacustrine and alluvial sediments partially fill some of the down-faulted valleys (Steel et al., 1981)

Fire

Biophysical conditions at the study site tend to promote high fire frequencies (Figure 5). Steele et al. (1981) found notably fewer near-climax stands of closed forest in this and nearby areas than in eastern parts of the State.  They theorized that the mesic conditions in the west produce more fuels, which may allow greater spread of individual fires. Prior insect and disease epidemics can also leave much fuel for subsequent ignitions (Teck and Steele, 1995).  A higher frequency of lightning storms may also be a major cause of ignitions. The Interior Columbia Basin Study (1997) found higher incidences of lightning-caused fires in the Idaho Batholith highlands than in the Snake River Plain and other areas of Idaho. Numerous plants such as  lodgepole pine and western larch have adapted well to the effects of repeated burning, and much of their present distribution is strongly related to past fires. 

Ogle and Dumond (1997) conducted an extensive literature search to approximate past landscape conditions.  The plant communities seen today, in most cases, do not resemble those that were present at the time the first Europeans arrived in the early 1800’s.   Plant cover has been extensively altered by extensive timber harvesting, livestock grazing, and fire exclusion. Fire regimes have also been altered, especially the low intensity, regimes. 
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Figure 5. Historical Large Fires in the Boise National Forest  (200 or more acres).
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Fire scar at the base of a ponderosa pine.

Fire scar data collected from ponderosa pine by Steel et al. (1986) indicates that the mean fire interval between 1700 and 1895 ranged from 10 to 22 years. Low-elevation sites burned at intervals of 10 to 13 years and moist, high-elevation ponderosa pine-Douglas-fir sites burned at intervals of 16 to 22 years. After 1891, the fire frequency diminished, probably due to: i) smaller number of human-caused fires as a result of fewer fires being set by Native Americans and settlers practicing fire control to preserve buildings and standing timber; ii) organized fire suppression which began in 1905; and, iii) the effects of large-scale, unregulated livestock grazing which removed the light fuels (grass) needed for ignition and initial fire spread.  With the lengthening of the fire interval, large dead and living fuels accumulated and subsequent fires became major conflagrations that killed even the large pines that had survived other fires for centuries (Ogle and Dumond, 1997).

A study by Sloan (1994) analyzed stand history data from plots located in the Bannock Creek Research Natural Area.  The objective of the study was to determine how past management practices have influenced current stand conditions, and what the forests in the Boise Basin may have looked like before settlement.  The study found notable effects on the structure, function, and composition of forest stands from the lack of fire.  Before 1890, the forest was open-grown, old-growth ponderosa pine with an understory of pinegrass and elk sedge. Douglas fir grew on moister draws, on northern exposures and stream bottoms. These forests supported 5 to 50 trees per acre.  With regeneration in the early 1900’s, livestock grazing, and lack of fire, the density increased to as many as 900 trees per acre with most stands having 250-600 trees per acre. Douglas fir is now the major component of these stands (Figure 6). The large amounts of fuel loading and ladder fuels have increased the risk of large, uncharacteristic stand replacing wildfires (Ogle and Dumond, 1997). 
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Figure 6. Tree densities and species composition in the Boise Basin (Sloan 1994).

HRV = Historic range of variability.

In 1996, Sloan investigated the effects of fire exclusion on a dry, grand fir habitat type in the Silver Creek drainage.  In the past, fires maintained the site as a fairly open stand of mostly ponderosa pine (80%), with a minor component of Douglas-fir (10%), lodgepole pine (5%) and shrubs (5%).  The lack of fire has allowed more shade-tolerant species to increase.  Douglas-fir has increased by 300%, subalpine fir by 800%, Engelmann spruce by 1100%, and grand fir by 120%. Sloan (1996) reported there were 363% more trees on the site than in 1900. Ponderosa pine has not regenerated in this century, and without intervention could disappear from the stand (Ogle and Dumond, 1997).

The scientific evidence suggests that ponderosa pine systems, which were historically maintained by frequent, low-intensity fires that removed understories of saplings and increased the availability of nutrients, have been altered by years of fire suppression, grazing, and logging.  As the Sloan (1996) study illustrated, many ponderosa pine stands are now dominated by dense stands of Douglas fir and other fire-sensitive species.  These altered pine forests burn more intensely and severely than in the past .  A hazards/risk assessment developed by Boise National Forest estimates that 40% of the Forest’s watersheds are at risk to these large, uncharacteristic fires (USDA - Forest Service, 1996).   Tucker (1995) collected fire history data in several predominantly ponderosa pine stands.  The mean fire interval ranged from 12 to 14 years.  Tucker estimated a five- to seven-fold increase in the fire interval at these sites.  

Since the Boise Forest Plan was approved in 1990, wildfires have affected 315,000 of the Forest’s 2,300,000 acres.  Almost 10% of acres suitable for timber production have been burned severely through stand-replacing fires and have shifted to grass and shrubland (USDA - Forest Service, 1996). 

Between 1990 and 1995, wildfires, combined with management activities, converted nearly 60,000 suitable acres of timberlands to the earliest successional stage.  This conversion was double the amount predicted by FORPLAN for the decade from 1990-2000, and thus necessitated, in the eyes of the Forest Service, an update to the existing Forest Plan (USDA - Forest Service, 1996). 

General vegetation characteristics and community types

Steele et al. (1981) identified forest habitat types in central Idaho and the Boise National Forest area. Figure 7 shows the general distribution by elevation of trees in west-central Idaho.

In the south and east of the Southern Idaho Batholith, the minimum moisture required for ponderosa pine establishment occurs at increasingly higher elevations. Most soils in the ponderosa pine (Pinus ponderosa) series are derived from granitics, basalt, or andesite. Soils derived from granitics and andesite are mostly sandy loams to loamy sands some of which are also gravelly. Those from basalt range from silty clay-loam to loam. Slowly creeping fires kill only the smaller trees and grasses; forbs and most shrubs regenerate quickly. Fire suppression has limited the occurrence of fires on these sites for over 70 years.  Grazing has maintained low levels of light fuels in some areas.  The Pinus ponderosa series reflects some of the least productive timberland in the area. Forage value for grazing often outweighs other values of these sites (Steele et al., 1981). 

Douglas-fir (Pseudotsuga menziesii) occupies the broadest range of environmental conditions of any conifer in central Idaho.  Pinus ponderosa is a vigorous seral conifer in major portions of the Pseudotsuga series. Pseudotsuga is often the seral dominant as well as the climax dominant.  Undergrowth varies from dense shrubby layers to scattered, dry-site grasses. Several of the drier areas have an open forest to savannah-like appearance. Fire has strongly influenced stand development (Steele et al., 1981). 




Figure 7. General distribution of forest trees in west-central Idaho. Arrows show the relative elevational range of each species; solid portion of the arrow indicates where a species is the potential climax, dashed portion shows where it is seral (Steele et al., 1981)

Engelmann spruce (Picea engelmannii) and subalpine fir (Abies lasiocarpa) often extend down into the lower elevations of the Douglas-fir zone along streams with cool air drainage.  On very wet sites, Engelmann spruce appears as the climax dominant, often replacing lodgepole pine (Pinus contorta).  On drier sites, Englemann spruce co-dominates with Douglas-fir. Undergrowth in such sites is scarce consisting of a few scattered shrubs or forbs with mosses, lichens, and duff. Undergrowth in this series appears to be too wet or scarce to burn well, but the trees could maintain a hot fire that started elsewhere (Steele et al., 1981).

The Grand Fir (Abies grandis) series lies between the drier Pseudotsuga series and the cooler Subalpine Fir series. This series has the most diverse flora in central Idaho and benefits from maritime influences. Pinus ponderosa, Pinus contorta, Pseudotsuga, Picea, and western larch (Larix occidentalis) are all seral species in at least part of this series. Pinus ponderosa and Pseudotsuga are the most prevalent. Most vegetation in this series reflects considerable alteration by fire.  The drier areas are often dominated by large Pinus ponderosa and Pseudotsuga with undergrowths of pinegrass (Calamagrostis rubescens). This series provides the most productive timberlands and greatest silvicultural diversity in central Idaho (Steele et al., 1981). 

The Subalpine Fir (Abies lasiocarpa) series occurs at upper elevations throughout most of central Idaho. Lower limits of this series merge with grand fir. Here moisture is adequate for both species. Near its upper limits, the Subalpine Fir  series borders various alpine communities or grassy balds dominated by Idaho fescue (Festuca idahoensis). Whitebark pine (Pinus albicaulis) becomes increasingly prevalent towards the upper limits of this series and may form pure stands on the most severe exposures. Undergrowth may include dense, tall shrub layers, lush, moist-site forbs and open, grassy parks. Because of short growing seasons, disturbed undergrowth recovers very slowly.  Alterations by fire can remain evident for many decades and even centuries (Steele et al., 1981). 

The Whitebark Pine (Pinus albicaulis) series extends downward from the upper timberline. Pinus albicaulis is the dominant tree and is often deformed or stunted by wind, cold, or drought. Undergrowths range from a layer of Festuca idahoensis on very exposed sites to Carex geyeri and Grouse whortleberry (Vaccinium scoparium) on more moderate sites. This series has very low timber potential but may have high watershed values. Forage production can sustain light grazing, but overgrazing can decimate the forage and expose the soil. The vegetation recovers very slowly in some areas. These sites have generally low undergrowth (Steele et al., 1981).

The Lodgepole Pine (Pinus contorta) series consists of pure stands of lodgepole pine which act as  pioneer species. It is similar to colder portions of the Pseudotsuga series and drier parts of the Subalpine Fir series. The species is well adapted to cold-air drainages. The undergrowth is generally sparse and produces little fuel, thus fire is a minor factor (Steele et al., 1981).  

Grazing 

In the 1800’s and early 1900’s, grazing by cattle and later by sheep caused considerable damage to rangelands and soils in central Idaho. Estimated forage depletions in many areas were more than 50% and some areas recorded depletions of over 75%.  Cattle tended to deplete forage on non-forest or open forest areas at lower elevations. Sheep, which by 1903 had numbered 2.6 million in Idaho, depleted rangeland from lower elevations to the ridges and mountain meadows at upper elevations.  In some areas, mud-rock and debris floods were attributed to severe overgrazing by sheep (Steele et al., 1981). 

On many granitic soils, elk sedge (Carex geyeri) was once the dominant ground cover.  Attempts by sheepherders to produce better forage for their animals resulted in heavy trampling of this sedge and overgrazing.  Loss of this plant species in many areas led to problems with erosion and debris flows (Steele et al., 1981). 

Although widespread grazing abuse has ended, small bands of sheep still graze upper ridges and meadow areas. Cattle graze densely forested lands near streams, in natural openings, and in openings created by logging.  Although the range is recovering, localized damage may occur where animals congregate (Steele et al., 1981).

Wildlife

Boise National Forest estimates 210 bird species, 70 mammals, and 24 reptiles and amphibians reside in the Forest year-round or at some point during their life cycle (USDA - Forest Service, 1990). 

The National Forests are focused predominantly on wildlife habitat management as compared to species management. The National Forests use indicator species to understand how land management practices may affect various classes of wildlife and fish.  Elk are used as an indicator of successional summer ranges and good elevation meadow management.  Mule deer are used as an indicator of successional summer and winter ranges.  Red-backed voles are used to indicate old-growth habitats. Meadow voles, which are sensitive to overgrazing, are used as a riparian indicator species. Pileated woodpeckers are used to represent the needs of a wide range of large snag tree users.  Mountain chickadees indicate the needs of smaller, primary and secondary cavity tree nesters.  Yellow warblers are used as indicators of several types of riparian habitat (USDA - Forest Service, 1990).  

Harvesting projections by the Boise National Forest to the year 2040 predict a reduction in the amount of mature sawtimber forest and more even distribution of immature sawtimber and seedling/sapling stands.  This trend would tend to favor species that use early successional stages (such as elk and deer) and disfavor species that use late successional stages. Current harvests will reduce old-growth habitat conditions by 20-30%.  Boise National Forest sees monitoring of all indicator species as helping to ensure that diverse habitat types are represented on the landscape to help ensure viable populations of all native vertebrates (USDA - Forest Service, 1990).   

Under the Endangered Species Act, the National Forests have a legal responsibility to manage habitat for the recovery of threatened and endangered species.  No threatened or endangered plant species have been identified on the Boise National Forest.  Endangered animal species in the Forest include the gray wolf, bald eagle, and peregrine falcon (USDA - Forest Service, 1990).  

Whereas the National Forests manage wildlife habitat, the Idaho Department of Fish and Game manages wildlife populations on National Forest lands.  The Idaho Department of Fish and Game has long-range goals to transplant big-game species -- such as bighorn sheep, mountain goat, elk, and moose -- on National Forest land to enhance existing populations for recreational hunting purposes.  The Department’s long term goal for elk is to increase the existing population and closely approach the maximum potential population (USDA - Forest Service, 1990).  

Responsibility for wildlife management on waterways and lakes is similarly divided between the Forest Service and the State.  The National Forests manage fish habitat while the Idaho Department of Fish and Game manages the fish resource.   

Freshwater habitats in the area have been damaged by roading, logging, livestock grazing and mining, leading to declines in chinook salmon and other species.  Boise National Forest uses several fish species (chinook salmon, steelhead trout, cutthroat trout, rainbow trout, and bull trout) as indicators of the effects of management activities.  Many of these indicator species are also popular sport fish (USDA - Forest Service, 1990).

The ICBEMP concludes that the composition, distribution, and status of fishes within the ICRB are different than they were historically. Some native species have been extirpated from large portions of their historic ranges.  There have been declines in abundance, loss of life history patterns, local extinctions, and fragmentation and isolation in smaller blocks of high quality habitat.  Wild chinook salmon and steelhead are nearly extinct in many areas due in large part to the construction and operation of dams on major rivers such as the Snake River (UCRB Draft EIS, Volume 1). 

Appendix J

Results of Previous CIFOR C&I tests to date

Germany

The German test was conducted between November 17 - 28, 1994 and evaluated four C&I sets including Smart Wood, Woodmark, ITW, and “Helsinki”.  The four experts involved used a preliminary 18 point ‘response form’ for the evaluation, which attempted to address issues such as objectivity, measurability, relevance and others.  Principal collaborators on the project were the Institute of World Forestry and Initiative Tropenwald. 

The test site was Forstamt Bovenden, which is a temperate, mixed beech-dominated broadleaf forest heavily influenced by humans. The 2,000 ha. test study area was located in a region of high population density and had a high recreational use demand and some local demand for firewood and non-timber forest products.  Land ownership was by the State Forest Service.  The area was managed as a shelter-wood system with logging in second rotation areas. 

The characteristics of C&I that were seen as of greater importance to the evaluators included objectivity, quantifiability, and relevance.  Other characteristics of declining importance included indicators for the maintenance of the forest resource, maintenance of the well being of local people, maintenance of biodiversity, maintenance of a functioning ecosystem, and maintenance of the well being of the population of the country. 

The German test identified nine attributes as important for assessing C&I. These attributes were seen as  instruments with which the cost-effectiveness of an assessment system could be improved and were used in all subsequent CIFOR tests:

· relevance

· unambiguously related to the assessment goal

· precisely defined

· diagnostically specific

· easy to detect, record and interpret

· reliability, especially as indicated by replicability of results

· must be sensitive to stress on the forest management, ecological or social systems

· provides a summary or integrative measure over space and/or time

· appealing to users

Indonesia

The Indonesian test of C&I (March 4 - April 3, 1995) focussed on the management of evergreen dipterocarp-dominated forests in East Kalimantan. The five-person expert team consisted of three foresters, one ecologist, and one anthropologist (Prabhu and Venkateswarlu, 1995). 

The test site extended over 340,000 ha. and had a relatively high population density. Indigenous communities along the river were far outnumbered by recent migrants from other parts of Indonesia.  The site was a privately owned forest management concession on state forestland. Logging was occurring only in primary forests. 

The follow-up workshop focussed on a number of issues. It was felt there should be clarification and distinction of criteria and indicators from certification. There was also general agreement on the proposals and C&I set made by the expert team (Prabhu and Venkateswarlu, 1995). 

Côte d’Ivoire

The Côte d’Ivoire test was conducted in June 1995 in the area of the Forêt Classeé of Haut Sassandra and Bossematié.  Both forests were located in a moist semi-evergreen zone and both showed the effects of over-harvesting in the past.  The test sites totaled 124,000 ha. and were managed as State Forests. Logging in the first site was polycyclic and occurred only in the north in previously logged areas. In the second forest, management focused on rehabilitation and protection. The five-person expert team consisted of two foresters, two sociologists and one ecologist.  The evaluation of C&I proceeded in much the same way as in the Indonesian test (Prabhu and Venkateswarlu, 1995). 

There was a great deal of commonality between the C&I that emerged from this test and those that emerged from the Indonesian test. The most interesting were indicators of rehabilitation and social indicators related to participation of local communities (Prabhu and Venkateswarlu, 1995).  

Brazil

The Brazilian test of C&I was conducted between October 23 and November 19, 1995.  The test site was a tropical lowland evergreen forest with low to medium population pressure but increasing rapidly due to colonization.  There were no Amerindian communities, but there were some old settlers.  Land tenure in the test area was private and declared to be ‘farm land’. Logging occurred in areas that previously experienced light logging.  

C&I sets from Woodmark, Smart Wood, Initiative Tropenwald, and Lembaga Ekolabel Indonesia were evaluated. The aim was to identify a minimum set of C&I that could provide a reliable and cost-effective evaluation of the sustainability of forest management under the conditions prevailing at the management unit. Expert team members consisted of two forest managers/planners, one sociologist, one ecologist, and one biophysical expert. 

Austria

The Austrian test was conducted from September 18 to November 3, 1995 by the Austrian Federal Environment Agency in close cooperation with CIFOR. The objective was to select the smallest possible number of C&I to allow for the best possible judgements about forest sustainability specifically for Austria.  The motivation for the test was a new law in Austria requiring quality marking of timber and timber products that originated from sustainable forest management.  The Federal Environment Agency, which was in charge of defining the requirements for sustainable forest management, saw the CIFOR methodology as a good means of developing a practical set of C&I for the Austrian situation.  

A team of six experts, primarily with backgrounds in ecology, economics and socio-economics, evaluated about 280 C&I taken from 14 different sets. Because the test did not consider the same core set of five C&I base sets that were evaluated by other CIFOR test teams, the Austrian test was seen as significantly different from the earlier tests.  The field phase of the evaluation was conducted over a span of two weeks and used CIFOR’s evaluation methods.  Four types of forest estate were tested: an 11,000 hectare Austrian Federal Forest, a 4,500 hectare private forest estate, a 350 hectare agrarian community, and a 12 hectare farm forest.  The forest land situation in Austria was seen as  different from CIFOR’s other test sites which -- except for the German test -- were located in tropical areas and were large-scale enterprises.  The forested areas in Austria were mostly small private forest estates, largely semi-natural and man-made. The forests were located on the Danube floodplain and at several elevations from floodplain up to alpine environments.  Past sheep grazing had extensively modified many forest environments.  Ungulate browsing continued to affect mostly beech and maple trees in these forest stands. 

The testing was completed within a period of 14 days. This was seen as not enough time and some of the project had to be completed on spare time.  Clarification and consistent use of the terms “principles, criteria and indicators” was seen as essential. Some modifications to Form 2 were seen as necessary to improve interpretation and ease of use.  

The test resulted in a set of 140 C&I that were considered by the test team to be practical and justifiable  for certification. Adaptations to the European alpine zone required extensive new and reformulated C&I.  Needs for certification included: i) specifying which criteria have to be met to result in a successful quality mark; ii) determining what information has to be provided when applying for the quality mark; and, iii) specifying what course of action has to be followed with a certification. 

Cameroon

A sixth C&I test, which was not part of Phase I, took place in Kribi, Cameroon from October 24 to November 17, 1996.  The test was done in close collaboration with the Office National de Developpements des Forêts (ONADEF), Tropenbos Foundation, African Timber Organization (ATO), Over-seas Development Institute (ODI), CIRAD-Forêt, Directorate General for International Cooperation (DGIS, the Netherlands) and GTZ (Germany).  This was the most complicated of the C&I tests carried out so far.  Six different three-person, inter-disciplinary teams were involved.  C&I sets from the ATO, the Dutch Working Group, and a set compiled by CIFOR were evaluated.  

The objectives of the test were: 1) to assess whether the CIFOR method for evaluating and developing C&I lead to consistent results; 2) to determine the effects of various amounts of time on the quality of the evaluation, with a view of making the CIFOR method more cost-effective; and 3) to develop a C&I platform, based on the conditions around Kribi, which could be used by local and national groups as a reference point for developing locally appropriate C&I. 

The results indicated that 14 days in the field plus additional time for preparation and workshops seemed adequate for producing C&I that were useful for further iteration, either through further tests or workshops and conferences.  About three weeks in the field was considered best.  The results also indicated that a base set of about 250 C&I as a starting platform is manageable and sufficiently comprehensive. Effective teamwork was also found to be critical in achieving success and in compensating for individual weaknesses.  The interdisciplinary approach was considered to be key in developing a streamlined and cost-effective set of C&I. Based on these operational reports, CIFOR planned to develop a field manual on how to evaluate and develop C&I.  The manual would be targeted towards government and non-government organizations interested in the development of forest management unit level C&I.  

The Cameroon teams proposed 19 principles, 103 criteria, 360 indicators, and 139 verifiers. Team members were instructed to give C&I related to policy matters the lowest priority among the four subject areas because there were no policy experts on any of the teams and time was a major constraint.  It was also clear that come confusion still existed on how to distinguish between principles, criteria, indicators, and verifiers. 

Policy issues emerging from the test included the need for land use planning, sustained and adequate funding, strengthening of institutions, reduction of pressure on forests through inter-sectoral co-ordination and the need for up-to-date information.   There was little suggesting a role for the policy level to secure rights to tenure and access. 

Proposed ecological C&I showed similar underlying frameworks to previous C&I tests.  All the commonalties arising from the Phase I tests were found in the Cameroon test.  CIFOR concluded that the ecological C&I proposed by the Cameroon teams are a good platform for the assessment of impacts on the ecology of the forests.  However, there will be need to further refine these C&I, especially with respect to verifiers and performance thresholds. 

It was agreed that planning and management plans for forest concessions were important. The need to codify harvesting standards was also recognized.  Yield regulation was not considered to be important, possibly because, until recently, only 1or 2 trees per hectare were being harvested.  Recent intensification in forest harvests may give yield regulation a higher priority.  There was a general consensus that non-timber forest products were extremely important for local communities, and that they were currently poorly managed and badly marketed. 

Issues related to the legal basis for forest management, such as its duration and broad objectives, were not considered important by most of the teams. The absence of any formal management plan or recognizable planning process for the area may have distracted many of the teams from seeing this as an important issue.  

Well-being was implied or directly stated by the teams as being the overriding reason for carrying out sustainable forest management.  Well-being was interpreted in terms of benefits to forest actors such as local communities, forest workers, investors, and timber-processing industry.  It was generally felt that there should be a balance between rights and benefits on the one hand and the responsibility to the resource on the other.  The Cameroon set included C&I for economics, introduced the capacity for social organization as an indicator, and placed a much higher emphasis on stakeholder participation. 

CIFOR felt that the results of the Cameroon test were generally very satisfactory.  The test results covered all the important aspects of sustainable forest management, with some weakness in the policy area. Some gaps were identified in the forest management C&I with respect to indicators and verifiers.  The social C&I were seen as needing strengthening in terms of verifiers.  The ecological C&I were seen as the best developed sets.  

Summary

The results of the first phase of field tests in Germany, Indonesia, Côte d’Ivoire, Brazil and Austria showed considerable commonality on the relevance of C&I related to policy and legal frameworks, and ecological and production aspects to all test sites.  There was a marked divergence regarding the social aspects of forest management. The social C&I selected at each site, not surprisingly, showed the least amount of commonality. 

The tests also showed that more work is needed to make the conceptual framework of principles, criteria, indicators, and verifiers more consistent and operational.  The ITW and Woodmark sets were the sources with the largest number of references in the proposals made by the experts at each of the three tropical test sites.  The ITW set with over 600 C&I was generally considered to be the most comprehensive, in terms of conventional forest management.  The Woodmark set was considered to be the most prescriptive of the five base sets used in these initial tests. 

The sixth test in Cameroon served to refine the operational requirements for C&I field-testing, and further tested several improved C&I related to biodiversity and genetics. 

Based on these field experiences, CIFOR suggests that an appropriate set of C&I address issues within the following four categories:

· matters largely outside the influence of the forest management unit: policy, planning, and legal frameworks,

· ecological impacts of the management of forests,

· impacts on the social environment, including economic impacts, and

· C&I related to the production of goods and services, including C&I related to financial performance 

Appendix K

Detailed Criteria and Indicator Evaluations

The detailed criteria and indicator evaluations are available on the internet at http://www.fs.fed.us/institute.  The table of contents for the detailed criteria and indicator evaluations is as follows.


Criteria Tests


Criterion – B: Forest management provides access to the resource


Criterion – C: Concerned stakeholders have a right to participate in open and meaningful public participation processes in order to influence management.


Criterion – D: Policy, planning and institutional framework support sustainable forest management


Criterion – E:  Forest management provides for sustainability of goods and services


Criterion – F: The management plan is implemented and effective in moving toward stated goals.


Criterion – G: An effective monitoring and control system audits management’s conformity with planning


Criterion – H: Forest based human health issues


Criterion – I: The relationship between maintaining forested ecosystems and human culture and activities is recognized as important


Criterion – J: Recognize and respect Aboriginal roles in sustainable forest management (Aboriginal Rights, Treaty Rights and aboriginal values)


Criterion – L: There is equitable access to and distribution of economic rents


Criterion – M: Forest management is socially efficient


Criterion – N: There is a recognizable balance between human activities and environmental conditions


Criterion – O: Sustainability of forest communities


Criterion – P: Maintenance and enhancement of forest ecosystem condition and productivity


Criterion – Q: Ecosystem function is maintained


Criterion – T: Ecosystem diversity


Criterion – U: Incidence of disturbance and stress


Criterion – W: Ecosystem resilience


Criterion – Y: Extant Biomass


Criterion – Z: Physical Environmental Factors


Indicator Tests


Indicator – B2.  Access to forest resources is perceived to be fair and secure


Indicator – B4.  Destruction of natural resources by local communities is rare


Indicator – B5. Ownership and use rights and responsibilities to resources (inter and intra generational) are clear and respect pre-existing claims


Indicator – C1. The process should be inclusive with all interests represented


Indicator – C2. Stakeholders should have detailed and meaningful reciprocal background information necessary to provide quality input into the public participation process.


Indicator – C3. Management staff and stakeholders should recognize and respect the interests and rights of each other


Indicator – C4. The decision making processes must be transparent such that participants are confident that their opinions and values will be considered during the process and be reflected in the final product


Indicator – D1. Effective instruments for inter-institutional coordination on land use and forest management exist


Indicator – D2. There is a permanent forest estate (PFS), adequately protected by law, which is the basis for sustainable management, including both protection and production forest


Indicator – D3. Damages are compensated in a fair manner


Indicator – D4. There is sustained and adequate funding and staff for the management of forests


Indicator – E3. Policy and planning are based on recent and accurate information


Indicator – E4. Objectives are clearly stated in terms of the major functional areas of the forest, with respect to their spatial distribution


Indicator – E5. Maps of resources, management, ownership and inventories are available


Indicator – E6. Silvicultural systems are prescribed appropriate to forest type, production of desired products and condition, and assure forest establishment, composition, and growth.


Indicator – E7. Yield regulation by area and/or volume prescribed


Indicator – E8. Harvesting systems and equipment are prescribed to match forest conditions in order to reduce impact on wildlife, soil productivity, residual stand conditions and water quality and quantity.


Indicator – E9. Annual and period removals calculated by area and/or volume prescribed


Indicator – E10. Mean annual increment for forest type and age class


Indicator – E11. Distribution of, and changes in, the landbase available for timber production are identified.


Indicator – D5. Institutions responsible for forest research are adequately funded and staffed


Indicator – F1. Pre-harvest inventory satisfactory completed


Indicator – F2. Transportation systems are planned and constructed prior to harvesting and according to acceptable standards


Indicator – F3. Actual VS. Plan performance is measured and recorded


Indicator – F4. An effective monitoring and control system audits management conformity with planning.


Indicator – F1. Continuous inventories are established and measured regularly


Indicator – G2. Documentation and records of all forest management activities are kept in a form that makes it possible for monitoring to occur


Indicator – H2. Forest managers cooperate with public health authorities regarding illnesses related to forest management and potable water related concerns


Indicator – H3. Forestry employers follow ILO working and safety conditions and take responsibility for the forest-related health risks of workers


Indicator – J1.  Extent to which forest planning and management processes consider and meet legal obligations with respect to duly established Aboriginal and treaty rights


Indicator – J2. Assess the extent of Aboriginal participation in forest-based opportunities


Indicator – J3. Extent to which forest management planning takes into account the protection of unique or significant Aboriginal social, cultural or spiritual sites


Indicator – J5. Area of forest land available for subsistence purposes


Indicator – L1.Mechanisms exist for sharing the economic benefits derived from forest management


Indicator – L2. Management of NTFP reflects the interests and rights of local stakeholders


Indicator – L3. Competitiveness of resource industries


Indicator – L4.  Contribution to the national economy


Indicator – L5. Productive capacity


Indicator – L6. Opportunities exist for local and forest dependent people to get employment and training from forest companies


Indicator – L7. Wages and other benefits conform to national and/or ILO standards


Indicator – L8. Total employment in all forest-related sectors


Indicator – L8a. Employment of local population in forest management


Indicator – L9. Number of communities with a significant forestry component in the economic base


Indicator – L10. Index of the diversity of the industrial base


Indicator – L11. Diversity of forest use at the community level


Indicator - M1. Non-timber values


Indicator – M3. Availability and use of recreational opportunities are maintained


Indicator – M4. Total Expenditures by individuals on activities related to non-timber use are maintained


Indicator – M6. Existence of economic rents: Total harvesting revenues exceed harvesting costs.


Indicator – M7. Estimated distribution of rent capture.


Indicator – Q2. Ecologically Sensitive Areas, Especially Buffer Zones along Water Courses are Protected


Indicator – Q3. The status of decomposition and nutrient shows no significant change


Indicator – Q4. The capacity of the forest to regenerate naturally is ensured


Indicator – R1. Corridors of unlogged forests are retained.


Indicator – R2. Protected areas are maintained to protect rare, unique and representative species and features


Indicator – R3. Canopy opening is minimized


Indicator – R4&R5. Percentage and extent, in area, of vegetation types, and structural class relative to the historical condition and total forest area


Indicator – R7. Level of Fragmentation and Connectedness of Forest Ecosystem Components


Indicator – R8. Rate and total area of forest land converted to non-forest land cover, classed by major forest type


Indicator – R9. Road network density, type, use and location


Indicator – R10. Coarse woody debris and snags should be retained at functional levels


Indicator – S1. Representation of selected key and sensitive guilds occur in the community guild structure


Indicator – S2. Number of known forest-dependent species classified as extinct, extirpated, endangered, threatened or vulnerable relative to the total number of known forest-dependent species


Indicator – S5. Assessment of changes in the distribution and abundance of native aquatic fauna


Indicator – T1. Populations of indigenous species are likely to persist


Indicator – U1. Area and severity of insect attack and disease infestation


Indicator – U2. Area and severity of disease infestation


Indicator – U3. Area and severity of area burned


Indicator – U4. Pollutant levels in the ecosystem


Indicator – U5. Area and severity of occurrence of exotic species detrimental to forest condition


Indicator – V1. Implementation of an in situ/ex situ genetic conservation strategy for commercial and endangered forest vegetation species


Indicator – V2. Population sizes and reproductive success are adequate to maintain levels of genetic diversity


Indicator – V3. Use of scientifically-based seed transfer rules and seed orchard zones in planting native species


Indicator – V4. Management does not significantly change gene frequencies


Indicator – W1. Percentage of area successfully naturally regenerated and artificially regenerated


Indicator – Z1. Percentage of harvested area having greater than 25% of the area with degraded soil quality, including soil compaction, displacement, erosion, puddling and loss of organic matter


Indicator – Z2. Water quality as measured by water chemistry, turbidity, etc


Indicator – Z3. Trends and timing of events in stream flows from forest catchments.
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The Center for International Forestry Research (CIFOR) is a non-profit research institute established in response to global concerns about the social, environmental and economic consequences of loss and degradation of forests.  The Center is based in Bogor, Indonesia, and was established under the Consultative Group on International Agricultural Research (CGIAR) system.   It is designed to operate through a series of highly decentralized partnerships with key institutions and/or individuals throughout the developing and industrialized worlds. The nature and duration of these partnerships are determined by the specific research problems being addressed. This research agenda is under constant review, and is subject to change as the partners recognize new opportunities and problems. 

CIFOR’s Mission is to contribute to the sustained well-being of people in developing countries, particularly in the tropics, through collaborative strategic and applied research and related activities in forest systems and forestry, and by promoting the transfer of appropriate new technologies and the adoption of new methods of social organization. CIFOR’s objectives are:

· To improve the scientific basis for ensuring the balanced management of forests and forest lands. 

· To develop policies and technologies for sustainable use and management of forest goods and services. 

· To strengthen national capacities for research to support the development of policies and technologies for the optimal use of forests and forest lands.
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