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In the United States, biodiversity impact assessment has historically received little 

attention. Responding in 1993, the Council on Environmental Quality (CEQ) released 

guidelines on incorporating biodiversity into environmental impact assessment under the 

National Environmental Policy Act of 1969. The objectives of the study here were to 

identify the level of documentation of biodiversity impact assessment in sample 

Environmental Impact Statements (EISs); identify whether in the years following the 

release of 1993 CEQ guidelines any significant changes have taken place in assessment 

of biodiversity; identify deficiencies, and if the need exists, formulate appropriate 

recommendations and approaches for addressing biodiversity in EISs. The study 

involved a systematic review of 30 EISs published since the release of CEQ guidelines, 

and five EISs published prior to it. The review involved answering a series of standard 

questions, which attempted to ascertain the level of biodiversity impacts included in each 

impact statement. Trends in approaches to biodiversity impact assessment were 

investigated and deficiencies summarized. The analysis resulted in a series of 

recommendations for improving the manner in which biodiversity impact assessment can 

be approached. 
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CHAPTER 1 

INTRODUCTION 

Biological diversity, more commonly referred to as biodiversity, is the total 

diversity and variability of living things and of the systems of which they are a part, and 

is a basic property of nature that provides enormous ecological, economic, social, and 

aesthetic benefits. During the last decade, throughout the world, biodiversity became an 

item of enormous interest. The reason biodiversity has received worldwide attention is 

the realization that it is disappearing at an accelerating rate. It is estimated that, on a 

global level, biodiversity is decreasing at a faster rate now than at any other time in the 

past (Heywood et al., 1995). Initially scientists, and then the general public, both 

nationally as well as globally, realized that the loss of biodiversity is an irreversible 

phenomenon, which has profound consequences. Biodiversity is part of daily lives and 

livelihoods and constitutes the resources upon which families and communities, nations 

and future generations depend (Heywood et al., 1995). We now understand that genes, 

species and ecosystems represent a living library of options available for adapting to local 

and global change. Losing any part of this library may be far more critical than anyone 

can now understand. 



Many projects and developmental activities can cause undesirable impacts on 

biodiversity and contribute to its loss. For example, physical alteration of habitat as a 

result of industrial, residential, agricultural, military, recreation, or transportation uses 

can disrupt ecosystems and diminish biodiversity. Similarly pollution, over harvesting, 

introduction of exotic species, disruption of natural processes, and global climate change 

can also contribute to the loss of biodiversity. The emergence of biodiversity issues - the 

economic, ecological and social consequences of biodiversity loss - has necessitated that 

projects, plans and policies consider the impacts of their actions on biodiversity and 

conservation of biodiversity should be an important part in environmental management. 

In fact, conservation of existing biodiversity is a basic principle of environmentally 

sustainable development (United Nations Environment Program, 1996). 

In the United States, Environmental Impact Assessment (EIA) is an integrated 

process intended to facilitate the review, planning and approval of projects that have the 

potential to generate significant environmental impacts. The initiation of EIA as a 

national policy and environmental evaluation tool was promulgated through the National 

Environmental Policy Act (NEPA), signed into law on January 1, 1970. Broadly 

speaking, NEPA accomplishes three things relative to environmental impact assessment. 

First, it established the Council on Environmental Quality (CEQ) as a federal entity for 

oversight of environmental policy. Second, it articulated a national policy, " to preserve 

important historic, cultural, and natural aspects of our national heritage, and maintain 

wherever possible, an environment which supports diversity [italics added] and variety of 

individual choice." Third, it required federal agencies to prepare an Environmental 



Impact Statement (EIS) to examine the direct, indirect, and cumulative aspects of any 

proposed legislation or agency action that would have the potential to result in a 

significant impact on the environment. The EIS was to respond to the following 

provisions: 

• The environmental impact of a proposed action 

• Any adverse effects which could not be avoided should the project be implemented. 

• Alternatives to the proposed action 

• The relationship between local short-term uses of man's environment and the 

maintenance and enhancement of long-term productivity, and 

• Any irreversible and irretrievable commitment of resources which would be involved 

in the proposed action should it be implemented. 

However, if one intention of NEPA, supporting regulations, and EIA is to 

conserve biodiversity, there are several weaknesses: 

1. After passage of NEPA, although EIA's of projects and plans have routinely 

addressed the effects of proposed actions on certain specific natural resources (air, 

water, land, wetlands, endangered species), they have usually not included the full 

range of effects or the appropriate scale required for the adequate consideration of 

biodiversity in their NEPA assessments (CEQ, 1993). Generally, EIA's have 

included simple measures of the number and distribution of species in a given area or 

measures of changes in habitat quality for certain species. 



2. There are yet no environmental quality standards that specifically define criteria for 

significant impacts on biodiversity. Therefore it is hard to establish what is meant by 

"significant impact on biodiversity." 

3. Little guidance exists for individuals and groups to incorporate principles of 

biodiversity conservation in the NEPA process, as there are currently no defined 

guidelines for integrating biodiversity impacts in the EIA process. 

4. In addition to the concern over the consideration of biodiversity at the project level, it 

has been realized that if effects on biodiversity are to be adequately addressed, it must 

be done at a ecosystem or regional scale, taking into account cumulative impacts (i.e. 

the combined effects of two or more developments) of actions (CEQ, 1993). It has 

been suggested (Cooper and Canter, 1997) that cumulative impact assessment has 

been given limited attention in EIA and EISs because of perceived limitations in 

methodologies and procedures. 

Given NEPA's combination of broad objectives in environmental policy, a 

specific mechanism for the evaluation of environmental impacts, and a thirty year history 

of implementation, it is ironic that given the current importance attached to biodiversity 

and its conservation (e.g. Wilson et al., 1997; Heywood, 1995; Krattiger et al., 1994; and 

Groombridge, 1992), the topic has not received much attention on part of the EIA process 

(Bagri and Voshies, 1997 and Heywood, 1997). In response to this lack of attention, the 

Council on Environmental Quality (CEQ) in 1993 released guidelines (not regulations) 

for incorporating biodiversity into the EIA process using a cumulative effects approach. 



It is clear that there is a need to assess how well biodiversity concerns have been 

integrated into the EIA process in order to develop plans, guidelines, and 

recommendations to improve the EIA process from a biodiversity perspective. Of 

particular concern to this study is an examination of how biodiversity has been addressed 

in a sample of environmental impact statements. Specifically the study will: 

1) Identify the level of documentation of biodiversity impact assessment in a sample of 

thirty-five environmental impact statements prepared by federal agencies. 

2) Determine whether in the years following the 1993 release of CEQ guidelines the 

treatment of biodiversity issues has changed. 

3) Examine what if any deficiencies might still exist in biodiversity impact assessment. 

4) Formulate appropriate recommendations and approaches for improving the treatment 

of biodiversity in impact assessment. 

The objectives of the study were accomplished by reviewing EISs from the 

United States, concurrently with a directed search of current literature, including peer 

reviewed papers, technical papers, laws and regulations involving biodiversity 

assessment. The purpose of the literature search was to obtain information on basic 

concepts of biodiversity, provide definitions, and identify issues related to the process of 

biodiversity assessment. The EIS selection and review study involved selection of thirty-

five EISs prepared by various federal agencies including the U.S. Department of 

Agriculture: Forest Service, U.S. Army Corps of Engineers, U.S. Department of Interior: 

Bureau of Land Management, U.S. Fish And Wildlife Service. Each EIS review was 

based on nineteen developed Criteria Questions related to the concept of biodiversity 



assessment. Four types of analysis were conducted, including: (1) the development of 

biodiversity index for each EIS; (2) statistical comparison of biodiversity indices for two 

different time frames; (3) comparison of percentage scores for Criteria Questions; and (4) 

a qualitative analysis of the findings. 

This thesis is organized into five chapters and two pertinent appendices. 

Following this introductory chapter, Chapter 2 summarizes the literature review. Chapter 

3 documents the materials and procedures that were used, and Chapter 4 contains the 

results of the EIS review study. Chapter 5 presents the conclusions resulting from this 

study and a series of recommendations related to the assessment of biodiversity in 

environmental impact statements. 



CHAPTER 2 

LITERATURE REVIEW 

This section reviews literature pertaining to the objectives of this study. The 

information is subdivided into two sections, (1) Biodiversity; and (2) Biodiversity in the 

EIA process. 

Biodiversity 

Biological diversity or biodiversity refers to the variety of ecosystems and to the 

variety and variability of all animals, plants and microorganisms living on our planet 

(Wilson, 1988). A related definition is that biological diversity (biodiversity) is the 

variability among living organisms form all sources including, inter alia, terrestrial, 

marine and other aquatic ecosystems and the ecological complexes of which they are a 

part; this includes diversity within species, between species and of ecosystems (Canadian 

Environmental Assessment Agency, 1996). Table 1 summarizes some of the components 

of biological diversity (Council on Environmental Quality, 1993). 

The term biodiversity originated as "BioDiversity" during the National Forum on 

BioDiversity in 1986 under the auspices of the National Academy of Sciences and the 

Smithsonian Institute. Since then it has moved to worldwide center stage as a key issue 



Table 1: Components of Biological Diversity (Council on Environmental Quality, 1993) 

• Regional ecosystem diversity: The pattern of local ecosystems across the landscape, 
sometimes referred to as "landscape diversity." 

• Local ecosystem diversity. The diversity of all living and non-living components 
within a given area and their interrelationships. Ecosystems are the critical 
biological/ecological operating units in nature. A related term is "community 
diversity" which refers to the variety of unique assemblages of plants and animals 
(communities). Individual species and plant communities exist as elements of local 
ecosystems, linked by processes such as succession and predation. 

• Species diversity: The variety of individual species, including animals, plants, fungi, 
and microorganisms. 

• Genetic diversity: Variation within species. Genetic diversity enables species to 
survive in a variety of different environments, and allows them to evolve in response 
to changing environmental conditions. 

The hierarchical nature of these components is an important concept. Regional 
ecosystem patterns form the basic matrix for, and thus have important influences on local 
ecosystems. Local ecosystems, in turn form the matrix for species and genetic diversity, 
which in turn affect ecosystem and regional patterns. 

Relationships and interactions are critical components as well. Plants, animals, 
communities, and other elements exist in complex webs, which determine their 
ecological significance. 



of scientific and political concern (Krattiger, et al., 1994) and in the last decade, there has 

been an exponential rise in research and technical innovation. Scientists appreciate that 

only a tiny fraction of the biodiversity on earth has been explored, and that its origin and 

maintenance pose some of the most fundamental problems of biological sciences (Wilson 

et al., 1997). So far, 1.7 million species of plants, animals and microorganisms have been 

formally identified and classified, but the total number of species may exceed 30 million 

(Wilson, 1985). The scientific and social issues involved in conservation of biodiversity 

are highly complex and often poorly understood and badly explained (Heywood, 1995). 

Biodiversity was a key topic of the Rio environment summit in 1992 (UNCBD, 1992). 

Biodiversity is usually considered at three different levels: 

1. Species diversity: refers to the variety of living species. 

2. Genetic diversity: refers to the variety of genetic information contained in all of the 

individual plants, animals, and microorganisms. Genetic diversity occurs within and 

between populations of species as well as between species. 

3. Ecosystem diversity: relates to the variety of habitats, biotic communities, and 

ecological processes, as well as the tremendous diversity present within ecosystems 

in terms of habitat differences and the variety of ecological processes. 

The key to effective analysis of biodiversity is the precise definition of each level 

of organization when it is being addressed (Wilson et al., 1997). A preliminary literature 

search based on the keyword "biodiversity" revealed that a majority of the papers deal 

with species richness (a measure of species diversity), whereas, there have been limited 

investigations into genetic and ecosystem diversity. The current estimates of species 
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numbers run in the range of 7.5 million to 50 million, however there are no estimates of 

genetic diversity on the basis of any significant studies. In the meantime, the numbers of 

species are continuing to decline at an accelerating rate. 

The species diversity of an area is measured by estimating alpha (a), beta ((3) and 

gamma (y) components, which estimate diversity on different scales. Alpha and gamma 

diversity pertains to the number of species at local and regional scale respectively, and 

their units are number of species occurring within an area of given size. They are thus 

inventory diversities and measure within-area diversity. Beta diversity measures the 

degree of species change along a given habitat or physiographic gradient. It is a measure 

of between-area diversity. The simplest definition of beta diversity is the ratio of gamma 

diversity of a region to the average alpha diversity of local areas within the region (Bisby 

et al., 1995): Beta (dimensionless) = Gamma diversity/Alpha diversity. 

Species richness or alpha diversity- the number of species using only their 

presence (and not their abundance) in a given area- is one of the most commonly used 

measures of biodiversity. Some estimates of species richness are provided in Table 2. 

There is no internationally agreed spatial scale over which richness is measured. 

Plant ecologists often count the number of species in 0.1 ha, and many species mapping 

schemes are on 10 km squares, or 1° x 1° latitude -longitude squares. Microorganisms 

may be counted on scales of square centimeters (Bisby et al., 1995). The 'species per 

area' statistics are useful, but they fail to capture the full measure of biodiversity for 

several reasons (Bisby et al., 1995): (1) Species richness can only be measured for some 
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Table 2: The Number of Seed Plant Species in Various Regions of the World (Huntley, 
1988) 

Biogeographic Unit No. of Area Species 
Species (1,000 km2) (per 1,000 km2) 

Tropical Africa 30,000 20,000 1.5 
West Tropical Africa 7,300 4,500 1.6 
Sudan 3,200 2,505 1.28 
Southern Africa 22,977 2,573 8.93 
Cape Floral Kingdom 8,504 90 94.49 
Brazil 40,000 8,456 4.73 
Peninsular India 20,000 4,485 4.09 
Australia 25,000 7,716 3.24 
Eastern N. America 4,425 3,238 1.37 
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but not all the species in an area, as for many groups of species, we do not know many, 

perhaps even the majority of the species present. 

(2) Species diversity is related to an area in a complicated way, we must exercise caution 

in comparing diversities of areas that differ greatly in size. 

(3) There are issues involving the weighing of species richness according to perceived 

value of the species. 

There are other measures of species diversity, for example, Shannon and Simpson 

indices, which take account of the relative abundances of species of an area, in addition 

to species numbers. However, these types of combination indices can be difficult to 

interpret and data on the abundances of species can be time-consuming or impractical to 

collect. For this reason these diversity measures tend to be useful in only a relatively 

small number of well-studied areas (Bisby et al., 1995). 

To implement policy relating to biodiversity conservation, there is a need for 

some appropriate measure or index for species diversity, which takes into account all the 

aspects of diversity. Such an index must be based on universally agreed standards and 

must be simple enough to be understood and appreciated by the wider community 

(Senanayake, 1995). 

Genetic diversity is another critical component of biodiversity. It is the genetic 

diversity within species that allows a species the opportunity to evolve under changing 

environmental and selection pressures (Bisby et al., 1995). Until recently, the knowledge 

of biodiversity at the genetic level was limited. This was mainly due to non-availability 

of techniques for its study. This situation has now been reversed as new and 
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sophisticated techniques (both, molecular and biochemical) are increasingly becoming 

available and being applied. Major studies in genetic diversity have been carried out to 

characterize the genetic diversity of taxa of agronomic importance and some on species 

of insects, amphibians and mammals (Bisby et al., 1995). A major review of the state of 

the world's plant genetic resources for food and agriculture was prepared as background 

documentation for the International Technical Conference on Plant Genetic Resources 

held in Rome in June 1996. It was based on the information on the plant genetic 

resources provided in 154 country reports (Heywood, 1997). However, genetic diversity 

of wild plant species, domesticated animal species and their wild relatives, and microbial 

genetic resources have not received such wide attention. 

Ecosystem diversity is assessed as the richness of ecological systems in a region 

or landscape. Ecosystem diversity is harder to measure than species or genetic diversity 

because the boundaries of ecosystems can be defined in various ways. There is no single 

classification of ecological systems and there are a variety of approaches to describe 

ecological diversity. As a broad generalization, the diversity of ecological systems is 

usually assessed at one of two levels. For large-scale purposes, ecological classifications 

are based on the types of ecosystems, with main attention paid to structure and 

organization of the community rather than species composition. On a local or regional 

basis, such classifications are often replaced by classifications based on species present 

(Bisby et al., 1995). An example of global classification of ecosystems on basis of 

physiognomy (classification of ecosystems according to the physical structure of the 

dominant vegetation type) is given in Figure 1. Some other examples of existing global 
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Figure 1: Distribution of the Major Terrestrial Biomes of the World (Cox and Moore, 
1993) 
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classifications of ecological systems can be found in Bailey and Hogg (1986), Hayden et 

al. (1984), and Udwardy (1985). 

There are a number of recent texts on biodiversity. The key texts include 

Heywood (1995), Groombridge (1992), Krattiger, et al., (1994), Wilson (1988), and 

Wilson et al. (1997), which help in developing an approach for understanding how 

biodiversity is addressed in EIA. 

As already mentioned, the key to effective analysis of biodiversity is the precise 

definition of each level of biological organization when it is being addressed (genetic, 

species and ecosystem). However, biodiversity is a very broad issue, involving aspects of 

species richness, species abundances, genetic variation, habitat structure, landscape 

pattern, and ecological processes. Species is the most practical and commonly used 

currency when referring to biodiversity. Genetic and ecosystem diversity, although 

difficult to assess, are also critical components to issues of biodiversity. 

Biodiversity and the EIA Process 

In 1986, the first legislative effort was initiated to conserve biological diversity. 

Six congressional committees commissioned the Office of Technology Assessment 

(OTA) to review biological diversity issues and to make recommendations for 

appropriate congressional action (Carlson, 1988). In the report that followed, OTA 

among other measures, recommended that congress strengthen the national commitment 

to maintaining biodiversity and the legislation controlling the activities of federal 
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agencies be amended to make the conservation of biological diversity an explicit 

consideration in the conduct of their activities (OTA, 1987). 

The National Environmental Policy Act (NEPA) OF 1969 (effective date of 

January 1, 1970) is often considered the most important environmental legislation in the 

United States. The overall goal of NEPA is to protect and enhance the human 

environment. Section 102 of NEPA requires all federal agencies of the United States to 

utilize a systematic and interdisciplinary approach in evaluating environmental 

consequences of a proposed project or action. 

Although NEPA was formulated in 1969, the first major initiative in the U.S., in 

terms of focussing discussions on biodiversity assessments in the EIA process, was in late 

1991 and 1992. The Council on Environmental Quality (CEQ), in conjunction with 

several federal agencies, conducted a series of conferences designed to explore the need 

for improved incorporation of concerns for ecosystem integrity and protection of 

biological diversity into the decision making process under NEPA. The result of these 

conferences was a report, which included generalized statements, or guiding principles 

intended to help managers and planners identify biodiversity concerns and seek solutions 

in specific situations. Specifically it proposed the following principles for incorporating 

consideration of biodiversity into environmental management (CEQ, 1993): 

• Take a "big picture" or ecosystem view; 

• Protect communities and ecosystems; 

• Minimize fragmentation, promote the natural pattern and connectivity of habitats; 

• Promote native species, avoid introducing non-native species; 
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• Promote rare and ecologically important species; 

• Protect unique or sensitive environments; 

• Maintain or mimic natural ecosystem processes; 

• Maintain or mimic naturally occurring structural diversity; 

• Protect genetic diversity; 

• Restore ecosystems, communities and species; and 

• Monitor for biodiversity impacts, acknowledge uncertainty, and be flexible. 

The CEQ report also identified "inadequate consideration of non-listed species, 

non-protected areas, non-economically important species, and cumulative impacts" as 

weaknesses in the current NEPA process (CEQ, 1993). 

The 1993 CEQ report suggested some key-ways to incorporate biodiversity 

considerations in the EIA process during scoping, analysis of impacts, and mitigation 

planning. It also suggested that monitoring programs should document biodiversity 

impacts during project operation, including cumulative impacts, and define the 

effectiveness of implemented mitigation measures. 

Finally, the CEQ report also identified some obstacles (or limitations) in attaining 

biodiversity goals (CEQ 1993): 

• Lack of recognition of the issue; 

• Lack of information; 

• Lack of awareness of existing information; 

• Lack of understanding; 

• Disparity between administrative and ecological boundaries; 
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• Institutional infrastructure; and 

• Absence of regional ecosystem plans 

Biodiversity in the U.S. cannot be totally or adequately conserved just on federal 

lands; for example, some ecosystems are not represented in federal holdings (Keystone 

Center, 1991). In the early 1990's, therefore, it was recognized that biodiversity loss was 

also an issue on private lands. Therefore, a program for managing private and corporate 

lands for maintaining of biodiversity was suggested (O'Connell and Noss, 1992). It was a 

program to evaluate sites for their biodiversity potential and based on that, make land 

management decisions recognizing those values. 

The issue of impact assessment of projects on biodiversity has also received 

international attention: the International Convention On Biological Diversity (CBD) was 

formulated and ratified by a large number of countries in the Earth Summit in Rio de 

Janeiro, Brazil in 1992, which stimulated global concern over the issue. Article 14 of the 

CBD recognizes EIA as an important decision making process for protecting biological 

diversity. Under Article 14 of the Convention, parties are to introduce procedures for 

environmental impact assessment of projects, programs and policies that are likely to 

have significant adverse effects on biological diversity. The Convention also provides 

for notification of activities that are likely to significantly effect biological diversity, and 

promotes emergency response arrangements. 

In response to Article 14, many countries have begun addressing biodiversity and 

are developing guidelines to integrate biodiversity considerations in their projects, plans 

and policies. For example, in addition to developed countries like the United States, 
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Canada, and Australia; Indonesia (Dahuri, 1994), Malaysia (Leong, 1994), and Thailand 

(Bunpapong, 1994) are also beginning to integrate biodiversity considerations in the EIA 

process. Also, in New South Wales in Australia, the EIA process has been linked to 

programs focused on biodiversity conservation (Stone and Little, 1998). 

Recognizing that many World Bank financed projects have a potential to effect 

biodiversity, the environment department of the World Bank prepared guidelines for 

integrating biodiversity in the EIA process (World Bank, 1997). In its report, World 

Bank provided an introduction to the policy framework for protection or enhancement of 

biodiversity, the relevant project contexts where biodiversity may be adversely impacted, 

and guidelines for integrating biodiversity concerns into environmental assessment. 

Similarly the United Nations Environment Program has also responded to the need for 

addressing biodiversity within the EIA process (Canter and Atkinson, 1998). 

It should, however, be recognized that these biodiversity considerations are 

primarily related to project-level EIA. It has been suggested that cumulative impacts 

related to biodiversity are probably more important for inclusion in Strategic 

Environmental Assessments (SEAs) than project level EIAs (Canter and Atkinson, 1998). 

A variety of field methods/techniques have been identified that can be used for 

describing the existing biodiversity conditions in an impact study. However, no one 

technique is appropriate for all types of projects. Some common techniques that can be 

utilized in the biodiversity impact studies are shown in Table 3. 

It is therefore evident that different authors and agencies do talk about the need to 

integrate biodiversity concerns in the EIA process and reasons why we should do so. 
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Table 3: Examples of Field Methods/Techniques Useful for Determining Baseline 
Conditions for Biodiversity (World Bank, 1997) 

Ecosystem /habitat level 

Targets Methods/Techniques 

• Distribution, richness and Field Surveys 
diversity of habitats and (transects/quadrants) and 
ecosystems inventories, maps of fauna 

and flora 

• Patchiness, 
connectivity/fragmentation Remote sensing, landuse 
of habitat(s)/ecosystem(s); maps, field surveys 
corridors; fragile habitats 
and ecosystems 

• Carrying capacity and Measurement of standing 
community dynamics crop/biomass or 

productivity 

Population/species level 

Targets Methods/T echniques 

• Population structure and Inventories, field surveys, 
dynamics, including demographic analysis; use 
harvesting pressures(s), of biological indicators 
abundance/composition of and indices (species 
key species sensitive to changing 

conditions) 

• Existence of endemic, rare, Inventories, field surveys 
vulnerable, and/or 

Inventories, field surveys 

endangered species 
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However, no concrete proposals requiring integration have been put forward, nor does 

there appear to be any methodologies to do so. In other words, recognizing the need to 

conserve biodiversity and incorporating scientifically sound principles into the planning 

and decision process are currently distinct tasks. The research proposed here should help 

bridge the gap between need for and implementation of biodiversity considerations in the 

EIA process. 



CHAPTER 3 

MATERIALS AND PROCEDURES 

This section gives a description of the methods and procedures that were used to 

identify the level of documentation of biodiversity impact assessment in the sample set of 

environmental impact statements and determine whether in the years following the 1993 

release of CEQ guidelines the treatment of biodiversity issues has changed. 

The research for this study was phased as follows: 

(1) Phase 1 consisted of acquisition and review of literature to analyze the current issues 

related to biodiversity assessment in the EIA process. 

(2) In Phase 2, thirty-five EISs (five pre-1993 and thirty post-1993) related to various 

kinds of projects (including forestry, recreational development, fisheries, and others) 

prepared by various federal agencies were reviewed in order to determine if they 

addressed impacts, including cumulative impacts on biodiversity. 

(3) In the final Phase, based on review of literature, review of EISs and data analysis, a 

generic methodology/guidelines focused on improving the treatment of biodiversity 

in environmental impact assessment process, including cumulative impacts on 

biodiversity, was developed. 

22 
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In the first phase, a literature review comprised of reviewing documents obtained 

from the University of North Texas library, computer based reference searches, inter-

library loans with other universities, and other available articles and journals, for the 

purpose of analyzing the current issues related to biodiversity assessment in the EIA 

process. The key words searched were biodiversity, species diversity, species richness, 

genetic diversity, ecosystem diversity, biological impact assessment, environmental 

impact assessment, biodiversity and environmental impact statements, biodiversity and 

cumulative impacts, and impact assessment. 

The second major phase of this study entailed selection, review, and evaluation of 

EISs to determine whether biodiversity was addressed. A total of thirty-five EISs were 

selected for review on the basis of availability (limited EISs are available for review due 

to lack of a central repository for the EISs) and the potential of their project types to 

impact biodiversity. Fifteen of the EISs were selected from the time period 1993-1995 or 

that period immediately following the release of the CEQ guidelines. Another fifteen 

were selected from the period 1996-1998. Five EISs prepared prior to 1993 (pre-1993) 

were selected in order to establish baseline information regarding biodiversity assessment 

practices of some of the federal agencies. The selected EISs were prepared by various 

federal agencies including the U.S. Department of Agriculture: Forest Service, U.S. 

Army Corps of Engineers, U.S. Department of Interior: Bureau of Land Management, 

U.S. Fish And Wildlife Service, and others. Thirty sample EISs reviewed for this study, 

are summarized in Table 4 on basis of lead agency involved in the project, project type, 

and time frame for EISs. Twenty out of the thirty sample EISs (66.7%) are U.S. Forest 
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Table 4: Summary of 30 Sample EISs Reviewed (by Lead Agency, Type of 
Project and Time Frame) 

Type of Forestry Vegetation, 
\ P r o j e c t Management Resource and Construction Other 

Lead Plans General 
Federal Management 
Agency Plans 

• Agriculture 
-Forest Service 11 6 2 1 

• Interior 
-National Park Service 0 3 0 0 
-Bureau of Land 0 2 0 0 
Management 

-Fish and Wildlife Service 0 0 0 1 
-Bureau of Reclamation 0 0 1 0 

• Defense 
Army Corps. Of 0 0 1 0 
Engineers 

• Energy 0 0 0 1 
-Regulatory Commission 

• State 0 0 0 1 

Time 
Frame 

Lead 1993-1995 1996-1998 
Federal 
Agency 

• Agriculture 
-Forest Service 11 9 

• Interior 
-National Park Service 0 3 
-Bureau of Land 2 0 
Management 

-Fish and Wildlife Service 0 1 
-Bureau of Reclamation 0 1 

• Defense 
-Army Corps, of Engineers 1 0 

• Energy 
-Regulatory Commission 1 0 

• State 0 1 
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Service EISs, 85% of which are forestry, resource, or vegetation management plans. 

Other EISs range from wetland construction to ecosystem rehabilitation projects. Most 

of the EISs reviewed are drawn from the western region of the United States, which is not 

surprising given the amount of public lands and federal activity in this region of the U.S. 

(Figure 2). 

Review of the selected EISs was based on nineteen standard questions (criteria) 

related to the concept of biodiversity assessment and drawn from published literature on 

biodiversity. The questions were designed to determine the level of biodiversity impact 

assessment at both project level and associated cumulative impacts, as well as to develop 

quantitative or semi-quantitative information from EISs, thus facilitating the calculation 

of biodiversity index for comparing the EISs. Nineteen criteria represent two general 

categories; Category 1 consists of ten questions pertaining to the biodiversity impact 

reporting process; and Category 2 consists of nine questions relating to the overall 

biodiversity impact assessment process. Both categories are equally important in the EIS 

review study because documenting/reporting impacts on biodiversity is a crucial 

prerequisite along with how the actual assessment itself is conducted. The rationale 

being if biodiversity impact assessment was conducted, but not reported, then the reader 

could not make an informed decision concerning the actual biodiversity impacts of a 

proposed project; thus limiting the decision-making process. Conversely, if biodiversity 

impacts were reported, but the assessment process was not, then the reader would have 

limited knowledge of the quality and reliability of the reported biodiversity impacts; thus 

limiting the decision making process. Documentation of biodiversity assessment in EISs 
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Forestry Management Plans 

Construction 

Vegetation, Resource, and 
General Management Plans 
Other 

Figure 2: Location of Different Project Types of Reviewed EISs. 
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is used herein as reflective of the adequacy of addressing biodiversity in the EIA process. 

Criteria Questions used for this study are listed by Category in Table 5. 

Procedurally, each EIS review was conducted in a systematic manner consistent 

with the methodology outlined by Cooper and Canter (1997) and illustrated in Figure 3. 

It involved compilation of general information about the EIS, including project name, 

responsible federal agency, location and type of project, and a brief description of the 

project. Further, various sections (abstract, executive summary, table of contents, 

purpose and need, affected environment, environmental consequences, and 

comment/agency coordination sections) of the EIS were reviewed to extract information 

about biodiversity assessment in that particular EIS. An overview of each of the thirty-

five EISs is in Appendix A. The overview format includes information such as: (1) name 

of the federal agency; (2) type of report; (3) location of project; (4) type of project and 

description; (5) methodologies for biodiversity assessment (if any); (6) comments; and 

(7) biodiversity index. 

Based on the above procedure, each EIS was reviewed and the nineteen Criteria 

Questions were answered (adequately, partially, or not addressed). It should be noted 

that this study focused not only on determining whether biodiversity was directly (or 

explicitly) addressed in the EIS by searching for the term "biodiversity," but also as to 

whether biodiversity was indirectly (or implicitly) addressed without using the term 

"biodiversity." Moreover, in answering Category 1 questions, positive responses were 

given only if biodiversity was explicitly considered in the EIS, while in answering 



28 

Table 5: Criteria Questions Listed by Category 

Category 1 (Adequacy of EISs in documenting impacts on biodiversity) 

(1) Is biodiversity explicitly addressed in the EIS? 
(2) If the answer to the above question is "No," is biodiversity implicitly addressed in the EIS 

(without using the term "biodiversity") by considering, in addition to the standard impacts on 
vegetation, wildlife, threatened and endangered species, impacts to populations of plants and 
animals, ecological communities and/or their habitats? 

(3) Is there a written definition of biodiversity documented in the report? 
(4) Is there a summary of assessment of biodiversity impacts in the report? 
(5) Are biodiversity impacts listed in the "Environmental Consequences" section of the report? 
(6) Are biodiversity impacts listed in a separate individual section of the report? 
(7) Are impacts on biodiversity discussed separately for the three levels of biodiversity (genetic, 

species and ecosystem level)? 
(8) Are biodiversity impacts listed in the "Abstracts," "Table of Contents," "Executive Summary," or 

"Index" of the report? 
(9) Is the scoping process documented in the report? If yes, then are biodiversity impacts addressed 

in the "Scoping" section? 
(10) Are biodiversity impacts addressed anywhere else in the report? (Appendices, etc.)? If yes, 

where? 

Category 2 (Adequacy of EISs in assessing impacts on biodiversity) 
(11) Are specific guidelines or methodologies for assessment of biodiversity impacts described in the 

report? 
(12) Are biodiversity impacts measured and assessed at the genetic, species and ecosystem level? 
(13) Are biodiversity impacts quantitatively or qualitatively described in the report? If yes, which 

approach? 
(14) Are full ranges of impacts of biodiversity loss considered in the report; that is are economic, 

social and ecological consequences of biodiversity loss considered in the assessment of the 
project impacts? 

(15) Are both direct and indirect impacts on biodiversity considered in the report? For example, a 
project may affect biodiversity directly due to clearing and dredging. Similarly a project can 
have indirect impacts on biodiversity due to changes in air quality, water quality, loss of food 
species and others. 

(16) Are cumulative impacts on biodiversity addressed in the report? In other words, has emphasis 
been given to a comprehensive bioregional assessment rather than project specific approach? 

(17) Are any mitigation measures for undesirable (or negative) impacts on biodiversity proposed in 
the report? 

(18) Are any specific guidelines delineated for monitoring, and does the report state that biodiversity 
would be monitored during the course of the project and beyond? 

(19) Are plans or meaningful input from public, non-governmental organizations or other stakeholders 
included in the assessment process? 
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General Information Biodiversity Impact Information 

STEPl 

1 r 
STEP 2 

1 r 
STEP 3 

1 r 
STEP 4 

Record name of 
proposed project. 

Record name and 
location of federal 
agency responsible 
for EIS. 

Record location of 
project. 

Record project type 
and briefly describe. 

STEP 5 

r 
STEP 6 

1 r 
STEP 7 

r 
STEP 8 

1 f 
STEP 9 

r 

STEP 10 

Review abstract, 
executive summary, and 
table of contents for 
biodiversity impacts. 

Briefly scan the 
"Purpose and Need" 
"Alternatives," and 
"Affected Environment" 
section for biodiversity impacts. 

Review "Environmental 
Consequences" section for 
biodiversity impacts. 

Review "Comment/Agency 
Coordination and/or Scoping" 
section for biodiversity impacts. 

Briefly scan all other sections 
of EIS for biodiversity impacts. 

Based on the EIS review, the 19 
Criteria Questions were answered 
(adequately, partially, or not 
addressed) and a brief summary 
of each review was documented. 

Figure 3: Ten-step EIS Review Process (as modified from Cooper and Canter, 1997). 
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Category 2 Criteria Questions, implicit definitions of biodiversity were considered (see 

Criteria Question 2 for implicit definitions of biodiversity), in addition to explicit usage 

of biodiversity terminology. The rationale was that Category 1 questions pertain to the 

documentation of biodiversity and it is important that biodiversity, when assessed, be 

reported using correct terminology in order for policy-makers to make informed 

decisions about the EIS. Conversely, Category 2 questions pertain to the actual 

assessment of biodiversity impacts, and in this case, quality and reliability of the actual 

assessment process is important, irrespective of whether biodiversity was addressed using 

biodiversity terminology. 

It should be noted that, it is possible that, in a number of cases, information about 

biodiversity was not adequately summarized or referenced in the EIS, even though some 

studies or surveys (for example) were undertaken. However, for the purpose of this 

study, it was assumed that all the relevant available information about biodiversity had 

been included in the EIS. 

Biodiversity Index 

A biodiversity index was developed to evaluate and facilitate a comparison of the 

EISs, both individually and across time frames. The biodiversity index for an EIS was 

calculated based on the number of Criteria Questions that received a positive answer. 

Since some of the EISs only partially addressed a particular Criteria Question, the 

percentages of "yes" responses, "partial" responses, and "no" responses were tabulated 
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separately. The biodiversity index therefore reflects an overall evaluation of the EIS in 

documenting and assessing biodiversity impacts. The biodiversity index was calculated 

as follows: 

BI = n.O* Y) + (0.5*P) 
19 

where BI = Biodiversity Index for EISs 

Y = number of Criteria Questions answered Yes 

P = number of Criteria Questions Partially answered 

19 = total number of Criteria Questions 

Using this approach, the biodiversity index value could range between 0.0 and 

1.0, and can be interpreted as how close an EIS comes to completely addressing the 

Criteria Questions posed to it (i.e. an index of 1.0 is a complete EIS). 

The biodiversity indexes for each of the fifteen EISs in the two time frames 

(1993-1995 and 1996-1998) were totaled separately. The distribution of the data were 

found to be non normal for the two samples, therefore they were compared statistically 

using the nonparametric Mann-Whitney U two sample test to assess whether they were 

significantly different (a p value of less than 0.10 was the predetermined significance 

level). The EISs for the pre-1993 time frame were also compared with the thirty post-

1993 EISs to arrive at some general conclusions. No statistical tests were conducted to 

compare the biodiversity index for pre-1993 timeframe EISs due to small sample size. 
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The final phase in this study entailed an analysis of biodiversity literature and data 

from selected EISs for patterns, trends and discrepancies on how biodiversity is assessed 

in the EIA process. Finally, specific recommendations were proposed for integrating 

biodiversity concerns in the EIA process. A systematic approach that should facilitate 

planning and conducting biodiversity impact assessment was also developed based on the 

results of this research. 



CHAPTER 4 

RESULTS 

Four objectives were outlined in the introduction to this thesis. A variety of 

analyses were applied to the data collected from the reviewed EISs for the pre-1993 and 

post-1993 time frames. The results of the analysis are presented in the following section. 

General EIS Review 

Review of all the thirty-five EISs was conducted in accordance with the ten-step 

EIS review process documented in Figure 3. A summary of the answers to the nineteen 

Criteria Questions for the 1993-1996, 1996-1998, and pre-1993 groups are represented in 

Tables 6(a-c), 7(a-c), and 8, respectively. As noted earlier, for each EIS, the nineteen 

Criteria Questions were answered adequately, partially, or not addressed (denoted by 

"Y," "P," and "N" responses, respectively). 

Comparative Biodiversity Indices 

Tables 9 and 10 include the biodiversity index for all the EISs reviewed for the two time 

frames and points assigned for each Criteria Question. For the timeframe 1993-1995, the 

33 
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Table 6a: Summary of EIS Reviews (No. 1-5) for Time Frame 1993-1995 

Project 

Date 
Leading 
Agency 

Jenkins Timber 
Sale 

1993 
USD A 
Forest 
Service 

Nashua-Hudson 
Circumferential 

Highway 

1993 
U.S. 

Army Corps, 
of Engineers 

Pacific Yew 

1993 
USDA 
Forest 
Service 

Upper 
Androscoggin 

River Basin 
Hydroelectric 

Project 

1993 
Federal Energy 
Regulatory 
Commission 

Snowmass Ski 
Area 

1993 
USDA 
Forest 
Service 

Criteria Question 

N 

S coping-Y 
Biodiv.-Y 

Are there specific guidelines 
or methodologies for biodiv. 
impact assessment described? 

N 1. Is biodiversity explicitly 
addressed? 

2. Is biodiversity implicitly 
addressed? 

3. Is a written definition of 
biodiversity documented? 

4. Is there a summary of 
biodiversity impacts? 

5. Is biodiversity listed in the 
"Environmental Consequen-
ces" section? 

6. Is biodiversity listed in a 
separate individual section? 

7. Are impacts on biodiversity 
discussed separately for the 
three levels of biodiversity? 

8. Is biodiversity listed in the 
"Abstracts," "Table of 
Contents," "Executive 
Summary," or "Index"? 

9. Is the scoping process 
documented in the report? 
If yes, then is biodiversity 
addressed in the "scoping" 
section? 

10. Is biodiversity addressed Y(Various) N 
anywhere else in the report? 
(appendices etc.). If yes, 
where? 

11. 

N 

N 

N 

N 

N 

N 

Scoping-Y 
Biodiv.-N 

N 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Scoping-Y 
Biodiv.-Y 

Y( Various) 

N 

N 

N 

N 

N 

N 

N 

N 

Scoping-Y 
Biodiv.-N 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

N 

N 

Scoping-Y 
Biodiv.-Y 

Y(Various) 
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Table 6a: Summary of EIS Reviews (No. 1-5) for Time Frame 1993-1995 (Contd.) 

Project 

Jenkins Timber 
Sale 

Nashua-Hudson 
Circumferential 

Highway 

Pacific Yew Upper 
Androscoggin 

River Basin 
Hydroelectric 

Project 

Snowmass Ski 
Area 

Criteria Question 

12. Are biodiversity impacts N 
measured at genetic, 
species and ecosystem 
level? 

13. Are biodiversity impacts 
quantitatively or qualitat-
ively described in the report? 

14. Are full ranges of impacts N 
of biodiversity loss 
considered in the report? 

15. Are both direct and indirect Y 
impacts on biodiversity 
considered in the report? 

16. Are cumulative impacts 
on biodiversity considered 
in the report? 

17. Are any mitigation measures 
for negative impacts on 
biodiversity proposed in the 
report? 

18. Are any specific guidelines 
delineated for monitoring, 
specifically for biodiversity? 

19. Are plans or meaningful 
input from public etc. 
included in the assessment 
process? 

Y 
(Qualitative) 

CI-Y 
Biodiv.-Y 

Monit.-Y 
Biodiv.-Y 

N 

P 

(Both) 

N 

CI-Y 
Biodiv.-P 

Y 

(Qualitative) 

N 

CI-Y 
Biodiv.-Y 

Monit. -N 
Biodiv.-N 

Monit.-Y 
Biodiv.-N 

N 

N 

N 

N 

CI-Y 
Biodiv.-N 

N 

Monit.-Y 
Biodiv.-N 

Y 
(Both) 

N 

CI-Y 
Biodiv.-N 

Monit.-Y 
Biodiv.-Y 

Note: No is denoted with a "N" 
Yes is denoted with a "Y" 

If the EIS under consideration partially addresses any given Criteria Question, it is denoted 
by "P" 

Cumulative Impact is denoted with a MCF' 
Biodiversity is denoted by "biodiv." 
Monitoring is denoted by " monit.n 
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Table 6b: Summary of EIS Reviews (No. 6-10) for Time Frame 1993-1995 

Project 

Dunes Fox Ecosystems Proposed Wild & Scenic Big Dry 
Management Restoration Project Newberry Snake River Resources 

Plan Day and Dunning Geothermal Recreation Management 
Timber Sales and Pilot Management Plan 

other Projects Project Plan 

Date 1994 1994 1994 1994 1995 
Leading USDA USDA USDA USDA USDI 
Agency Forest Forest Forest Forest Bureau of 

Service Service Service Service Land Mgmt. 

Criteria Question 

1. Is biodiversity explicitly 
addressed? 

2. Is biodiversity implicitly 
addressed? 

3. Is a written definition of 
biodiversity documented? 

4. Is there a summary of 
biodiversity impacts? 

5. Is biodiversity listed in the 
"Environmental Consequen-
ces" section? 

6. Is biodiversity listed in a 
separate individual section? 

7. Are impacts on biodiversity 
discussed separately for the 
three levels of biodiversity? 

8. Is biodiversity listed in the 
"Abstracts," "Table of 
Contents," "Executive 
Summary," or "Index"? 

9. Is the scoping process 
documented in the report? 
If yes, then is biodiversity 
addressed in the "scoping" 
section? 

10. Is biodiversity addressed 
anywhere else in the report? 
(appendices etc.). If yes, 
where? 

N N 

N 

N 

N 

N 

N 

N 

N 

N 

Scoping-Y 
Biodiv.-Y* 

Y(Public) 
Comments) 

Scoping-Y 
Biodiv.-N 

Y(Various) 

N 

P 

N 

N 

N 

N 

N 

N 

Scoping-Y 
Biodiv.-N 

N 

N 

P 

N 

N 

N 

N 

N 

N 

Scoping-Y 
Biodiv.-N 

N 

N 

P 

N 

N 

N 

N 

N 

N 

Scoping-Y 
Biodiv.-N 

N 

11. Are there specific guidelines 
or methodologies for biodiv. 
impact assessment described? 

N N N N 
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Table 6b: Summary of EIS Reviews (No. 6-10) for Time Frame 1993-1995 (Contd.) 

Project 

Dunes Fox Ecosystems Proposed 
Management Restoration Project Newberry 

Plan Day and Dunning Geothermal 
Timber Sales and Pilot 

other Projects Project 

Wild & Scenic Big Dry 
Snake River Resources 

Recreation Management 
Management Plan 

Plan 

Criteria Question 

12. Are biodiversity impacts N N 
measured at genetic, 
species and ecosystem 
level? 

13. Are biodiversity impacts Y P 
quantitatively or qualitat- (Both) (Qualitative) 
ively described in the report? 

14. Are full ranges of impacts N N 
of biodiversity loss 
considered in the report? 

15. Are both direct and indirect Y P 
impacts on biodiversity 
considered in the report? 

16. Are cumulative impacts CI-Y CI-Y 
on biodiversity considered Biodiv.-Y Biodiv.-P 
in the report? 

17. Are any mitigation measures Y P 
for negative impacts on 
biodiversity proposed in the 
report? 

18. Are any specific guidelines Monit.-N Monit.-Y 
delineated for monitoring, Biodiv.-N Biodiv.-P 
specifically for biodiversity? 

19. Are plans or meaningful Y Y 
input from public etc. 
included in the assessment 
process? 

N 

P 

(Both) 

N 

CI- N 
Biodiv.-N 

Monit.-N 
Biodiv.-N 

N 

(Qualitative) 

N 

CI-Y 
Biodiv.-P 

N 

Monit.-Y 
Biodiv.-N 

N 

P 

(Qualitative) 

N 

N 

CI-Y 
Biodiv.-P 

N 

Monit.-N 
Biodiv.-N 

Note: No is denoted with a "NM 

Yes is denoted with a "Y" 
If the EIS under consideration partially addresses any given Criteria Question, it is denoted 
by "P" 

Cumulative Impact is denoted with a "CI" 
Biodiversity is denoted by "biodiv." 
Monitoring is denoted by "monit." 

t Biodiversity was specifically identified as an insignificant issue for this project 
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Table 6c: Summary of EIS Reviews (No. 11-15) for Time Frame 1993-1995 

Project 

Jacobs/Swale Cottonwood Illinois Creek Upper Wagner Atlanta 
Vegetation Fire Timber Klamath Basin Vegetation 
Management Restoration Sale & Wood River Treatment 

Project Wetland 
Resource 

Management 
Plan 

Date 1995 1995 1995 1995 1995 
Leading USDA USDA USDA USDI USDA 
Agency Forest Forest Forest Bureau of Forest 

Service Service Service Land Mgmt. Service 

Criteria Question 

1. Is biodiversity explicitly N N Y N N 
addressed? 

2. Is biodiversity implicitly Y P Y P P 
addressed? 

3. Is a written definition of Y N N N N 
biodiversity documented? 

4. Is there a summary of N N N N N 
biodiversity impacts? 

5. Is biodiversity listed in the N N Y N N 
"Environmental Consequen-
ces" section? 

6. Is biodiversity listed in a N N N N N 
separate individual section? 

7. Are impacts on biodiversity N N N N N 
discussed separately for the 
three levels of biodiversity? 

8. Is biodiversity listed in the N Y Y N N 
"Abstracts," "Table of 
Contents," "Executive 
Summary," or "Index"? 

9. Is the scoping process Scoping-Y Scoping-Y Scoping-Y Scoping-Y Scoping-Y 
documented in the report? Biodiv.-N Biodiv.-Y Biodiv.-Y Biodiv.-N Biodiv.-N 
If yes, then is biodiversity 
addressed in the "scoping" 
section? 

10. Is biodiversity addressed Y(Glossary) N Y(Various) N Yf 

anywhere else in the report? 
(appendices etc.). If yes, 
where? 

11. Are there specific guidelines N N N N N 
or methodologies for biodiv. 
impact assessment described? 
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Table 6c: Summary of EIS Reviews (No. 11-15) for Time Frame 1993-1995 (Contd.) 

Project 

Jacobs/Swale 
Vegetation 
Management 

Project 

Cottonwood 
Fire 

Restoration 

Illinois Creek 
Timber 

Sale 

Upper 
Klamath Basin 
& Wood River 

Wetland 
Resource 

Management 
Plan 

Wagner Atlanta 
Vegetation 

Treatment 

Criteria Question 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

Are biodiversity impacts 
measured at genetic, 
species and ecosystem 
level? 
Are biodiversity impacts 
quantitatively or qualitat-

N 

P 
(Both) 

ively described in the report? 
Are full ranges of impacts N 
of biodiversity loss 
considered in the report? 
Are both direct and indirect P 
impacts on biodiversity 
considered in the report? 
Are cumulative impacts CI-Y 
on biodiversity considered Biodiv.-P 
in the report? 
Are any mitigation measures P 
for negative impacts on 
biodiversity proposed in the 
report? 
Are any specific guidelines Monit.-Y 
delineated for monitoring, Biodiv.-P 
specifically for biodiversity? 
Are plans or meaningful Y 
input from public etc. 
included in the assessment 
process? 

N 

P 

(Qualitative) 

N 

N 

N 

N 

Monit.-Y 
Biodiv.-P 

N 

Y 

(Qualitative) 

N 

N 

CI-Y 
Biodiv.-P 

Monit.-Y 
Biodiv.-N 

N 

(Qualitative) 

N 

N 

P 
(Both) 

N 

N 

N 

CI-Y 
Biodiv.-P 

Monit.-Y 
Biodiv.-N 

Monit.-Y 
Biodiv.-P 

Note: No is denoted with a "N" 
Yes is denoted with a "Y" 
If the EIS under consideration partially addresses any given Criteria Question, it is denoted 
by "P" 

Cumulative Impact is denoted with a "CI" 
Biodiversity is denoted by "biodiv." 
Monitoring is denoted by "monit." 

t The term Biodiversity is merely mentioned in Ch-3 (Purpose and need) 
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Table 7a: Summary of EIS Reviews (No. 1-5) for Time Frame 1996-1998 

Project 

Date 
Leading 
Agency 

Reintroduction RMP for Dome Peak Isle Royale South Spruce 
of the Mexican Improvement Timber General Ecosystem 

Wolf within of Water Sale Management Rehabilitation 
its Historic Quality & Plan Project 
Range in Conservation 

Southwestern of Rare 
U.S. spp. and their 

habitats on 
Santa Rosa 

Island 

1996 1997 1997 1998 1998 
USDI USDI USDA USDI USDA 

sh & Wildlife National Forest National Forest 
Service Park Service Service Park Service Service 

Criteria Question 

1. Is biodiversity explicitly N 
addressed? 

2. Is biodiversity implicitly N 
addressed? 

3. Is a written definition of N 
biodiversity documented? 

4. Is there a summary of N 
biodiversity impacts? 

5. Is biodiversity listed in the N 
"Environmental Consequen-
ces" section? 

6. Is biodiversity listed in a N 
separate individual section? 

7. Are impacts on biodiversity N 
discussed separately for the 
three levels of biodiversity? 

8. Is biodiversity listed in the N 
"Abstracts," "Table of 
Contents," "Executive 
Summary," or "Index"? 

9. Is the scoping process Scoping-Y 
documented in the report? Biodiv. -N 
If yes, then is biodiversity 
addressed in the "scoping" 
section? 

10. Is biodiversity addressed Y(Affected 
anywhere else in the report? Environment) 
(appendices etc.). If yes, 
where? 

N 

N 

N 

N 

N 

N 

N 

Scoping-Y 
Biodiv.-N 

N 

N 

P 

N 

N 

N 

N 

N 

N 

Scoping-Y 
Biodiv.-N 

Y(Public 
Comments) 

N 

P 

N 

N 

N 

N 

N 

N 

Scoping-Y 
Biodiv.-N 

Y 

Y 

Y 

N 

N 

Y 

N 

N 

Scoping-Y 
Biodiv.-N 

Y(Various) 

11. Are there specific guidelines N 
or methodologies for biodiv. 
impact assessment described? 

N N N N 
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Table 7a: Summary of EIS Reviews (No. 1-5) for Time Frame 1996-1998 (Contd.) 

Project 

Reintroduction 
of the Mexican 

Wolf within 
its Historic 
Range in 

Southwestern 
U.S. 

RMP for 
Improvement 

of Water 
Quality & 

Conservation 
of Rare 

spp. and their 
Habitats on 
Santa Rosa 

Island 

Dome Peak 
Timber 

Sale 

Isle Royale 
General 

Management 
Plan 

South Spruce 
Ecosystem 
Rehabilitation 
Project 

Criteria Question 

12. Are biodiversity impacts N N N N N 
measured at genetic, 
species and ecosystem 
level? 

13. Are biodiversity impacts N P P P Y 
quantitatively or qualitat- (Qualitative) (Both) (Qualitative) (Both) 
ively described in the report 

14. Are full ranges of impacts N N N N N 
of biodiversity loss 
considered in the report? 

15. Are both direct and indirect N P P N Y 
impacts on biodiversity 
considered in the report? 

16. Are cumulative impacts CI-Y CI-Y CI-Y CI-Y CI-Y 
on biodiversity considered Biodiv.-N Biodiv.-P Biodiv.-P Biodiv.-N Biodiv.-Y 
in the report? 

17. Are any mitigation N Y0 N P Y 
measures for negative 
impacts on biodiversity 
proposed in the report? 

18. Are any specific guidelines Monit.-Y Monit.-Y Monit.-N Monit.-N Monit.-Y 
delineated for monitoring, Biodiv.-N Biodiv.-P Biodiv.-N Biodiv.-N Biodiv.-P 
specifically for biodiversity? 

19. Are plans or meaningful Y Y Y Y Y 
input from public etc. 
included in the assessment 
process? 

Note: No is denoted with a "N" 
Yes is denoted with a "Y" 
If the EIS under consideration partially addresses any given Criteria Question, it is denoted 
by MP" 
Cumulative Impact is denoted with a "CI11 

Biodiversity is denoted by "biodiv." 
Monitoring is denoted by "monit." 

0 No mitigation is proposed for biodiversity since project has beneficial effects on biodiversity 
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Project 
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White Pass Christy Basin Lake Crescent Clancy Cold Springs 
Analysis Management Unionville Ecosystem 

Area Plan Vegetation Management 
Manipulation Project 
And Travel 
Management 
Project 

Date 1998 1998 1998 1998 1998 
Leading USDA USDA USDI USDA USDA 

Forest Forest National Forest Forest 
Service Service Park Service Service Service 

Criteria Question 

1. Is biodiversity explicitly N Y N N Y 
addressed? 

2. Is biodiversity implicitly P Y P P Y 
addressed? 

3. Is a written definition of P P N N Y 
biodiversity documented? 

4. Is there a summary of N N N N N 
biodiversity impacts? 

5. Is biodiversity listed in N Y N N Y 
"Environmental Conseq-
uences" section? 

6. Is biodiversity listed in a N Y N N Y 
separate individual section? 

7. Are impacts on biodiv. N N N N N 
discussed separately for the 
three levels of biodiversity? 

8. Is biodiversity listed in the Y Y N N Y 
"Abstracts," "Table of 
Contents," "Executive 
Summary," or "Index"? 

9. Is the scoping process Scoping-Y S coping-Y Scoping-Y Scoping-Y Scoping-Y 
documented in the report? Biodiv.-N Biodiv.-Y Biodiv.-N Biodiv.-N Biodiv.-Y 
If yes, then is biodiversity 
addressed in the "scoping" 
section? 

10. Is biodiversity addressed Y(Glossary) Y(Various) N N Y( Various) 
anywhere else in the report? 

Y( Various) 

(appendices etc.). If yes, 
where? 

11. Are there specific guidelines N N N N P 
or methodologies for biodiv. 
impact assessment described? 
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Table 7b: Summary of EIS Reviews (No. 6-10) for Time Frame 1996-1998 (Contd.) 

Project 

White Pass 
Analysis 

Area 

Christy Basin Lake Crescent 
Management 

Plan 

Clancy 
Unionville 

Vegetation 
Manipulation 
And Travel 
Management 
Project 

Cold Springs 
Ecosystem 
Management 
Project 

Criteria Question 

12. Are biodiversity impacts N 
measured at genetic, 
species and ecosystem 
level? 

13. Are biodiversity impact P 
quantitatively or qualitat- (Both) 
ively described in the report? 

14. Are fall ranges of impacts N 
of biodiversity loss 
considered in the report? 

15. Are both direct and indirect P 
impacts on biodiversity 
considered in the report? 

16. Are cumulative impacts 
on biodiversity considered 
in the report? 

17. Are any mitigation 
measures for negative 
impacts on biodiversity 
proposed in the 
report? 

18. Are any specific guidelines 
delineated for monitoring, 
specifically for biodiversity? 

19. Are plans or meaningful Y 
input from public etc. 
included in the assessment 
process? 

CI-Y 
Biodiv.-P 

N 

P 

(Both) 

N 

N 

CI-Y 
Biodiv.-N 

N 

P 

(Qualitative) 

N 

N 

N 

Monit.-Y 
Biodiv.- P 

Monit.-Y 
Biodiv.-N 

Monit.-N 
Biodiv.-N 

N N 

P P 
(Both) (Qualitatively) 

N N 

N Y 

CI-Y 
Biodiv.-P 

CI-Y 
Biodiv.-Y 

Monit.-Y 
Biodiv.-P 

Monit.-Y 
Biodiv.-Y 

Note: No is denoted with a "N" 
Yes is denoted with a "Y" 
If the EIS under consideration partially addresses any given Criteria Question, it is denoted 
by "P" 
Cumulative Impact is denoted with a "CI" 
Biodiversity is denoted by "biodiv." 
Monitoring is denoted by "monit." 

0 No mitigation is proposed for biodiversity since project has beneficial effects on biodiversity 
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Table 7c: Summary of EIS Reviews (No. 11-15) for Time Frame 1996-1998 

Project 

Programmatic EIS 
for international 
bridge crossings 
along the U.S.-
Mexico border 
from El Paso to 
Brownsville, TX 

Silver Creek 
Integrated 
Resource 
Project 

Desolation 
Wilderness 

Management 
Guidelines 

Clark County 
Wetlands 

Park 

Swamp 
Timber 

Sale 

Date 
Leading 
Agency 

1998 
U.S. 

Department of 
State 

1998 
USDA 
Forest 
Service 

1998 
USDA 
Forest 
Service 

1998 
USDI 
Bureau of 
Reclamation 

1998 
USDA 
Forest 
Service 

Criteria Question 

1. Is biodiversity explicitly 
addressed? 

2. Is biodiversity implicitly 
addressed? 

3. Is a written definition of 
biodiversity documented? 

4. Is there a summary of 
biodiversity impacts? 

5. Is biodiversity listed in the 
"Environmental Consequen-
ces" section? 

6. Is biodiversity listed in a 
separate individual section? 

7. Are impacts on biodiversity 
discussed separately for the 
three levels of biodiversity? 

8. Is biodiversity listed in the 
'Abstracts," "Table of 
Contents," "Executive 
Summary," or "Index"? 

9. Is the scoping process 
documented in the report? 
If yes, then is biodiversity 
addressed in the "scoping" 
section? 

10. Is biodiversity addressed 
anywhere else in the report? 
(appendices etc.). If yes, 
where? 

N 

N 

N 

N 

N 

N 

N 

Scoping-Y 
Biodiv.-N 

Y(Public) 
Comments) 

N 

N 

N 

N 

N 

Scoping-Y 
Biodiv.-N 

Y(Various) 

N 

P 

Y 

N 

N 

N 

N 

N 

Scoping-Y 
Biodiv.-N 

Y(Various) 

N 

P 

N 

N 

N 

N 

N 

N 

Scoping-Y 
Biodiv.-N 

N 

P 

Y 

N 

N 

N 

N 

N 

Scoping-Y 
Biodiv.-N 

Y(Glossary) 

11. Are there specific guidelines 
or methodologies for biodiv. 
impact assessment described? 

N N N N 
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Table 7c: Summary of EIS Reviews (No. 11-15) for Time Frame 1996-1998 (Contd.) 

Project 

Programmatic EIS 
for international 
bridge crossings 
along the U.S.-
Mexico border 
from El Paso to 
Brownsville, TX 

Silver Creek Desolation Clark County Swamp 
Integrated Wilderness Wetlands Timber 
Resource Management Park Sale 
Project Guidelines 

Criteria Question 

12. Are biodiversity impacts N 
measured at genetic, 
species and ecosystem 
level? 

13. Are biodiversity impacts P 
quantitatively or qualitat- (Quantitative) 
ively described in the report? 

14. Are full ranges of impacts N 
of biodiversity loss 
considered in the report? 

15. Are both direct and indirect P 
impacts on biodiversity 
considered in the report? 

16. Are cumulative impacts CI-Y 
on biodiversity considered Biodiv.-P 
in the report? 

17. Are any mitigation measures P 
for negative impacts on 
biodiversity proposed in the 
report? 

18. Are any specific guidelines Monit.-N 
delineated for monitoring, Biodiv.-N 
specifically for biodiversity? 

19. Are plans or meaningful Y 
input from public etc. 
included in the assessment 
process? 

N 

P 

(Both) 

N 

CI-Y 
Biodiv.-P 

N 

Monit.-Y 
Biodiv.-N 

N 

(Qualitative) 

N 

N N 

P P 
(Qualitative) (Qualitatively) 

CI-Y 
Biodiv.-P 

Monit.-Y 
Biodiv.-P 

N 

CI-Y 
Biodiv.-P 

Monit.-Y 
Biodiv.-P 

N 

CI-Y 
Biodiv.-P 

N 

Monit.-Y 
Biodiv.-N 

Note: No is denoted with a "N" 
Yes is denoted with a "YM 

If the EIS under consideration partially addresses any given Criteria Question, it is denoted 
by MP" 

Cumulative Impact is denoted with a "CI" 
Biodiversity is denoted by "biodiv," 
Monitoring is denoted by "monit" 
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Table 8: Summary of 5 EIS Reviews for pre-1993 Time Frame 

Project 

Trinity River 
and 

Tributaries 

Vegetation 
Management in 

the Ozark/Ouachita 
Mountains 

Kansas 
Resource 
Management 
Plan and EIS 

Fence Lake 
Project 

The Stonebridge 
Ranch 

Development 

Date 1987 1990 1990 1990 1993 
Leading U.S. USDA USDI USDI U.S. Dept. of 
Agency Army Corps. Forest Bureau of Bureau of Housing & Land 

of Engineers Service Land Mgmt. Land Mgmt. Development 

Criteria Question 

1. Is biodiversity explicitly N N N N N 
addressed? 

2. Is biodiversity implicitly P P P P P 
addressed? 

3. Is a written definition of N N N N N 
biodiversity documented? 

4. Is there a summary of N N N N N 
biodiversity impacts? 

5. Is biodiversity listed in the N N N N N 
"Environmental Consequen-
ces" section? 

6 .Is biodiversity listed in a N N N N N 
separate individual section? 

7. Are impacts on biodiversity N N N N N 
discussed separately for the 
three levels of biodiversity? 

8. Is biodiversity listed in the N N N N N 
"Abstracts," "Table of 
Contents," "Executive 
Summary," or "Index"? 

9. Is the scoping process Scoping-Y Scoping-Y Scoping-N Scoping-Y Scoping-Y 
documented in the report? Biodiv.-N Biodiv.-N Biodiv.-N Biodiv.-N Biodiv.-N 
If yes, then is biodiversity 
addressed in the "scoping" 
section? 

10. Is biodiversity addressed N N N N N 
anywhere else in the report? 

N 

(appendices etc.). If yes, 
where? 

11. Are there specific guidelines P N N N N 
or methodologies for biodiv. 

N 

impact assessment described? 
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Table 8: Summary of 5 EIS Reviews for pre-1993 Time Frame (Contd.) 

Project 

Trinity River 
and 

Tributaries 

Vegetation 
Management in 

the Ozark/Ouachita 
Mountains 

Kansas 
Resource 
Management 
Plan and EIS 

Fence Lake The Stonebridge 
Project Ranch 

Development 

Criteria Question 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

Are biodiversity impacts N 
measured at genetic, 
species and ecosystem 
level? 
Are biodiversity impacts P 
quantitatively or qualitat- (Quantitative) 
ively described in the report? 
Are full ranges of impacts 
of biodiversity loss 
considered in the report? 
Are both direct and indirect 
impacts on biodiversity 
considered in the report? 
Are cumulative impacts 
on biodiversity considered 
in the report? 
Are any mitigation measures 
for negative impacts on 
biodiversity proposed in the 
report? 
Are any specific guidelines 
delineated for monitoring, 
specifically for biodiversity? 
Are plans or meaningful 
input from public etc. 
included in the assessment 
process? 

N 

N 

CI-Y 
Biodiv.-N 

Monit-Y 
Biodiv.-N 

N 

(Qualitative) 

N 

CI-Y 
Biodiv.-P 

Monit.-Y 
Biodiv.-P 

N 

(Quantitative) 

N 

CI-N 
Biodiv.-N 

N 

Monit.-N 
Biodiv.-N 

N 

P P 
(Quantitative) (Qualitative) 

N N 

N 

CI-N 
Biodiv.-N 

N 

Monit.-N 
Biodiv.-N 

CI-Y 
Biodiv.-P 

Monit.-N 
Biodiv.-N 

Note: No is denoted with a "N" 
Yes is denoted with a "Y" 
If the EIS under consideration partially addresses any given Criteria Question, it is denoted 
by "P" 

Cumulative Impact is denoted with a "CI" 
Biodiversity is denoted by "biodiv." 
Monitoring is denoted by "monit." 
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Table 9: Biodiversity Indices for Reviewed EISs (1993-1995) 

EIS Biodiversity Index 

1. Jenkins Timber Sale 15.5/19 = 0.81 
2. Nashua-Hudson 3.5/19 = 0.18 

Circumferential Highway 
3. Pacific Yew 15.5/19 = 0.81 
4. Upper Androscoggin 1/19 = 0.05 

River Basin Hydroelectric 
Project 

5. Snowmass Ski Area 16.5/19 = 0.87 
6. Dunes Management Plan 9/19 = 0.47 
7. Fox Ecosystems Restoration 7/19 = 0.37 

Project: Day and Dunnning 
Timber Sales and other 
projects 

8. Proposed Newberry Geothermal 3.5/19 = 0.18 
Pilot Project 

9. Wild and Scenic Snake River 3/19 = 0.16 
Recreation Management Project 

10. Big Dry Resources Management 2.5/19 = 0.13 
Plan 

11. Jacobs/ Swale Vegetation 6.5/19 = 0.34 
Management Project 

12. Cottonwood Fire Restoration 4.5/19 = 0.24 
Project 

13. Illinois Creek Timber Sale 9.5/19 = 0.5 
14. Upper Klamath Basin and 2.5/19 = 0.13 

Wood River Wetland Resource 
Management Plan 

15. Wagner Atlanta Vegetation 5/19 = 0.26 
Treatment Project 

Note: For every "Y" in "Summary of EISs Review Table" (Table 2a, b, &c), a score of 1.0 was assigned, 
for every "P," a score of 0.5 was assigned, while for a "N}" a score of 0.0 was assigned. 

Biodiversity Index for each EIS is the sum of assigned scores for each Criteria Question 
divided by 19 ( n = No. of Criteria Questions). 
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Table 10: Biodiversity Index for Reviewed EISs (1996-1998) 

EIS Biodiversity Index 

1. Reproduction of the 
Mexican Wolf within its 
Historic Range in South-
western U.S. 

2. Resource Management Plan 
For Improvement of Water 
Quality & Conservation of Rare 
Species and their habitats on 
Santa Rosa Island. 

3. Dome Peak Timber Sale 
4. Isle Royale General 

Management Plan 
5. South Spruce Ecosystem 

Rehabilitation Project 
6. White Pass Analysis 

Area 
7. Christy Basin 
8. Lake Crescent Management 

Plan 
9. Clancy Unionville Vegetation 

Manipulation and Travel 
Management Project 

10. Cold Springs Ecosystem 
Management Project 

11. Programmatic EIS for 
International Bridge Crossings 
along the U.S.- Mexico Border 
from El Paso to Brownsville, TX 

12. Silver Creek Integrated Resource 
Project 

13. Desolation Wilderness Manage-
ment Guidelines 

14. Clark County Wetlands Park 
15. Swamp Timber Sale 

2/19 = 0.10 

4.5/19 = 0.24 

4/19 = 0.21 
2.5/19 = 0.13 

11.5/19 = 0.60 

7/19 = 0.37 

10/19 = 0.53 
2.5/19 = 0.13 

3.5/19 = 0.18 

14/19 = 0.74 

4.5/19 = 0.24 

5.5/19 = 0.29 

6/19 = 0.31 

4.5/19 = 0.24 
6/19 = 0.31 

Note: For every "Y" in "Summary of EISs Review Table" (Table 3a, b, &c), a score of 1.0 was assigned, 
for every "P," a score of 0.5 was assigned, while for a "N," a score of 0.0 was assigned. 

Biodiversity Index for each EIS is the sum of assigned scores for each Criteria Question 
divided by 19 (n = No. of Criteria Questions). 
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"Snowmass Ski Area" EIS received the highest biodiversity index of 0.87, followed by 

"Pacific Yew" and "Jenkins Timber Sale," 0.81. For the timeframe 1996-1998, "Cold 

Springs Ecosystem Management Project" received the highest biodiversity index of 0.74, 

followed by "South Spruce Ecosystem Rehabilitation Project," 0.60, and "Christy Basin" 

0.53. While no distinct temporal pattern could be seen, the three highest biodiversity 

indices are in the earlier time frame (1993-1995). In general, the biodiversity indices for 

the 1993-1995 timeframe appear to be higher than those for the 1996-1998 time frame. 

Summary statistics for the two time frames are listed in Table 11. At least in this sample 

set of EISs, it appears that CEQ guidelines of 1993 generated some initial impetus in 

federal agencies to include biodiversity assessment in the EIA process, but these efforts 

were not consistently sustained. However, it should noted that biodiversity indices for 

the EISs for the 1993-1995 time frame were not statistically different from those of the 

1996-1998 time frame (Mann-Whitney U two sample test with Z approximation and 

continuity correction, p=0.77). Based on this, it could be concluded that there hasn't been 

a significant change in documentation practices related to biodiversity assessment in the 

EISs in the years since the CEQ came out with guidelines related to biodiversity 

assessment process. 

As noted earlier, an additional review of five pre-1993 EISs was conducted to 

examine the biodiversity assessing practices of a few federal agencies. The results 

indicate that some improvements have been made in biodiversity documentation practices 

since 1993 since all five pre-1993 sample EISs consistently had low biodiversity indices 

(Table 12). Additionally, none of the EISs in the pre-1993 time frame addressed 
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Table 11: Summary Statistics (5-Point Summary) for the 30 Sample EISs 

Time frame Quantiles 
100% Max 75% Q3 50% Median 25% Q1 0% Min 

1993-1995 0.87 0.5 0.26 0.16 0.05 

1996-1998 0.74 0.37 0.24 0.18 0.10 
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Table 12: Biodiversity Index for pre-1993 Reviewed EISs 

EIS Biodiversity Index 

1. Trinity River and Tributaries 3/19 = 0.16 
2. Vegetation management 4/19 = 0.21 

in Ozark/Ouachita Mountains 
3. Kansas Resource Management 2.5/19 = 0.13 

Plan and EIS 
4. Fence Lake Project 2.5/19 = 0.13 
5. The Stonebridge Ranch 3/19 = 0.16 

Development 

Note: For every MY" in "Summary of EISs Review Table" (Table 6), a score of 1.0 was assigned, for every 
"P," a score of 0.5 was assigned, while for a "N," a score of 0.0 was assigned. 

Biodiversity Index for each EIS is the sum of assigned scores for each Criteria Question 
divided by 19 (n = No. of Criteria Questions). 



53 

biodiversity explicitly. The fact that biodiversity moved to worldwide center stage as a 

key issue mainly in the early 1990's, and it was not until 1992 that the United Nations 

initiated the International Convention on Biological Diversity, could possibly account for 

the fact that the earlier EISs did not address biodiversity explicitly in their assessment 

process. 

To conclude, from the review of the sample set of thirty-five EISs, it appears that 

improvements in biodiversity documentation practices were made in post-1993 EISs, as 

compared to pre-1993 EISs, as biodiversity loss became an issue of worldwide concern 

and CEQ released guidelines on biodiversity considerations in the EIA process. 

However, over a span of six years since then not much has changed, and inconsistencies 

and inadequacies in the documentation of biodiversity still exist. In other words, the 

sample set of thirty post-1993 EISs did not demonstrate significant improvements in 

biodiversity impact reporting practices in a span of six years. 

Comparative Percentage Scores for Criteria Questions 

Table 13 provides a summary of each Criteria Question for 1993-1995 and 1996-1998 

time frames. The results indicate that scores for Criteria Questions for the two time 

frames exhibit a similar pattern. In general, for both time frames, majority of EISs did 

not explicitly address biodiversity (73.3% and 80% for 1993-1995 and 1996-1998 time 

frames respectively), and most of the EISs that explicitly addressed biodiversity also 
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Table 13: EIS Time Comparison Analysis (n=15 for each time frame) 

1993-1995 1996-1998 
Criteria Question Adequately Partially Not Adequately Partially Not 

Addressed Addressed Addressed Addressed Addressed Addressed 

1. Is biodiversity explicitly 
addressed? 

26.7% 0 73.3% 20% 0 80% 

2. Is biodiversity implicitly 
addressed? 

40% 53.3% 6.7% 20% 73.3% 6.7% 

3. Is a written definition of 
biodiversity documented? 

33.3% 6.7% 60% 26.7% 20% 53.3% 

4. Is there a summary of 
biodiversity impacts? 

20% 0 80% 0 0 100% 

5. Is biodiversity listed in 
the "Environmental 
Consequences" section? 

26.7% 0 73.3% 13.3% 0 86.7% 

6. Is biodiversity listed in a 
separate individual section? 

20% 0 80% 20% 0 80% 

7. Are impacts on biodiversity 
discussed separately for three 
levels of biodiversity. 

20% 6.7% 73.3% 0 0 100% 

8. Is biodiversity listed in the 33.3% 0 66/7% 40% 0 60% 
"Abstracts," "Table of 
Contents," "Executive 
Summary," or "Index"? 

9. Is the scoping process 
documented in the report? 
If yes, is biodiversity addressed 
in the "scoping" section? 

40% 0 60% 13.3% 0 86.7% 

10. Is biodiversity addressed 
anywhere else in the report? 
If yes, where? 

53.3% 0 46.7% 66.7% 0 33.3% 

11. Are there specific guidelines 6.7% 20% 73.3% 0 0 13.3% 86.7% 
or methodologies for biodiversity 

86.7% 

impact assessment described? 
12. Are biodiversity impacts 0 13.3% 86.7% 0 0 100% 

measured at genetic, species 
100% 

and ecosystem level? 
13. Are biodiversity impacts 33.3% 60% 6.7% 6.7% 86.7% 6.7% 

quantitatively or qualitat-
86.7% 6.7% 

ively described ? 
14. Are full ranges of impacts of 0 0 100% 0 0 100% 

biodiversity loss considered ? 
100% 

15. Are both direct and indirect 26.7% 46.7% 26.7% 13.3% 53.3% 33.3% 
impacts on biodiversity 

53.3% 33.3% 

considered ? 
16. Are cumulative impacts on 20% 46.7% 33.3% 13.3% 60% 26.7% 

biodiversity considered ? 
60% 26.7% 

17. Are any mitigation measures for 26.7% 40% 33.3% 33.3% 40% 26.7% 
negative impacts on biodiversity 

40% 26.7% 

proposed ? 
18. Are any specific guidelines 13.3% 26.7% 60% 6.7% 40% 53.3% 

delineated for monitoring, 
6.7% 40% 53.3% 

specifically for biodiversity? 
19. Are plans or meaningful input from 100% 0 0 100% 0 0 

public etc. included in the assessment 
100% 0 0 
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mentioned them in the "Environmental Consequences" section (Criteria Questions 1 and 

5). In contrast, for both time frames, the EISs addressed biodiversity implicitly more 

than 90% of the time (either adequately or partially) as shown in response to Criteria 

Question 2. 

For both the time frames, the term biodiversity was used (more than 50% of the 

times) in various sections of the EIS (Criteria Question 10). However, biodiversity 

impacts were generally not summarized (80% for 1993-1995 time frame and 100% for 

the 1996-1998 time frame), as shown by response to Criteria Question 4. 

A definition of biodiversity (Criteria Question 3) was found in 40% of the EISs 

for time frame 1993-1995, and it was found in 46.7% of the EISs for the 1996-1998 time 

frame. The documented definition of biodiversity in the sample EISs was highly 

variable. Some EISs documented a definition which reflected the three levels of 

biodiversity (species, genetic and ecosystem), whereas others defined biodiversity simply 

in terms of distribution and abundance of different plant and animal communities and 

species in an area. The question of whether or not full ranges of biodiversity loss were 

considered (Criteria Question 14) was consistently negative for both the time frames, 

indicating a lack of consideration of biodiversity as an important component of the 

ecosystem in the sample EISs. In contrast, the question of whether public and other 

stakeholders had an opportunity to comment on biodiversity issues for EISs (Criteria 

Question 19) was consistently positive (100%) for both the time frames. The input from 

public and various stakeholders for the sample EISs ranged from active role in the 
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scoping process leading to determination of significant issues for projects in question, to 

comments on draft or final EISs, after an EIS had been prepared. 

No substantial differences were observed between the two time frames regarding 

listing of biodiversity in a separate individual section (Criteria Question 6) and listing in 

"abstracts," "table of contents," "summary" or "index" (Criteria Question 8). Positive 

responses for these questions were not particularly high (not over 40% for any of these 

questions), thus indicating a lack of adequate documentation of biodiversity and lack of 

biodiversity assessment procedures in general. The majority of the EISs did not 

adequately define any guidelines or methodologies associated with the biodiversity 

assessment process including cumulative impacts (Criteria Questions 11 and 16), and 

additionally no substantial differences were observed between the two frames regarding 

these assessments. This indicates a lack of generic guidelines or methodologies for 

assessment of biodiversity impacts, including cumulative impacts. 

Other than simply defining biodiversity, most of the EISs that addressed 

biodiversity explicitly did not measure or discuss the three levels of biodiversity (Criteria 

Questions 7 and 12) impacts of projects under consideration. These concepts appear to 

be either not clearly understood, or quite difficult to address in the EIA process. At most, 

all the EISs that addressed biodiversity assessed it at species and ecosystem levels, 

indicating either more effort at the genetic level analysis is required or genetic diversity is 

not considered a substantial issue for specific projects being considered. 

No substantial differences were found in the two time frames regarding mitigation 

measures for negative impacts on biodiversity and guidelines for biodiversity monitoring 
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(Criteria Questions 17 and 18, respectively). Less than 35% of the EISs for each time 

frame proposed sufficiently detailed mitigation measures for negative impacts on 

biodiversity, whereas 40% of the EISs (for each time frame) only partially addressed 

mitigation measures. Guidelines for monitoring biodiversity were not delineated by more 

than 50% of the EISs (for each time frame), and the majority of the EISs that proposed to 

monitor impacts of the project did not give any specific details on monitoring 

biodiversity. 

Based on the above observations it can be concluded that at least in the sample set 

of EISs reviewed, most fundamental biodiversity questions were not comprehensively, 

consistently, and explicitly addressed and documentation inadequacies exist in the EISs. 

This could be attributed to lack of understanding of biodiversity, difficulties associated 

with its assessment, or lack of availability of methodologies to address biodiversity in the 

environmental assessment process. 

Additional Observations 

The majority of the EISs for the two time frames did not reference biodiversity 

explicitly. However, biodiversity impacts were implicitly addressed in majority of the 

EISs, indicating that biodiversity impacts may have been evaluated, but without using 

biodiversity impact terminology. However, in most of the EISs where biodiversity was 

addressed implicitly, it was only addressed partially. In other words, only the most 

obvious components of the ecosystem, the large plants and animals, were considered but 
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smaller organisms like fungi, mosses, lichens, soil and canopy invertebrates, 

mycorrhizae, bacteria and other microorganisms were often overlooked. All these 

components are important parts of natural systems, although their role in any ecosystem 

is only now beginning to be understood. 

Most of the Forest Service EISs were traditional project specific/direct impact 

EISs, and not regional studies (national forest master plans or management plans for 

national forests). The justification many EISs have given for not including biodiversity 

in the projects is because project-specific EISs focus on direct impacts while biodiversity 

is a topic broader in concept and should be analyzed at the level of forest plan. 

The three EISs that received the highest marks for their biodiversity assessment 

practices among all thirty sample EISs, did have some common deficiencies. Each of the 

three EISs did not adequately address genetic diversity even though species level and 

ecosystem level impacts were considered (Criteria Question 12). Additionally, they 

consistently did not attempt to assess the full range of impacts of biodiversity loss 

(economic, ecological and social; Criteria Question 14). Both are very important issues 

in the biodiversity assessment process. 

Eight Criteria Questions were not addressed at all in more than 75% of the EISs 

(Table 14). Five of these Criteria Questions belonged to Category 1 (adequacy of EISs in 

documenting impacts on biodiversity), which reflects the inadequacy of biodiversity 

documentation in the reviewed EISs. The other three questions were related to guidelines 

and methodologies for biodiversity assessment, assessment of all three levels of 

biodiversity, and whether or not full ranges of impacts of biodiversity loss were 
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Table 14: Percentage Time Each Criteria Question was Addressed by Reviewed Sample 
of 30 EISs 

Criteria Question Adequately or Partially Not Addressed 
Addressed 

1. Is biodiversity explicitly 23.3% 76.7% 
addressed? 

2. Is biodiversity implicitly 93.3% 6.7% 
addressed? 

3. Is a written definition of 43.3% 56.7% 
biodiversity documented? 

4. Is there a summary of 10% 90% 
biodiversity impacts? 

5. Is biodiversity listed in 20% 80% 
the "Environmental 
Consequences" section? 

6. Is biodiversity listed in a 20% 80% 
separate individual section? 

7. Are impacts on biodiversity 13.3% 86.7% 
discussed separately for three 
levels of biodiversity. 

8. Is biodiversity listed in the 36.7% 63.3% 
"Abstracts," "Table of 
Contents," "Executive 
Summary," or "Index"? 

9. Is the scoping process 26.7% 73.3% 
documented in the report? 
If yes, is biodiversity addressed 
in the "scoping" section? 

10. Is biodiversity addressed 60% 40% 
anywhere else in the report? 
If yes, where? 

11. Are there specific guidelines 20% 80% 
or methodologies for biodiversity 
impact assessment described? 

12. Are biodiversity impacts 6.7% 93.3% 
measured at genetic, species 
and ecosystem level? 

13. Are biodiversity impacts 93.3% 6.7% 
quantitatively or qualitat-
ively described ? 

14. Are full ranges of impacts of 0 100% 
biodiversity loss considered ? 

15. Are both direct and indirect 70% 30% 
impacts on biodiversity 
considered ? 

16. Are cumulative impacts on 70% 30% 
biodiversity considered ? 

17. Are any mitigation measures for 70% 30% 
negative impacts on biodiversity 
proposed ? 

18. Are any specific guidelines 43.3% 56.7% 
delineated for monitoring, 
specifically for biodiversity? 

19. Are plans or meaningful input from 100% 0 
public etc. included in the assessment 
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considered (Criteria Questions 11, 12, and 14, respectively). As noted earlier, this 

reflects either the lack of methodologies for biodiversity impact assessment and/or a lack 

of complete understanding of the concept of biodiversity in the environmental assessment 

process. How to assess the impact of biodiversity loss is the key question which needs to 

have interdisciplinary input from not only ecological, but also economic, social and 

political perspectives. 

Only three Criteria Questions were at least partially addressed by more than 75% 

of the EISs. These criteria were related to implicit addressing of biodiversity, 

quantitative or qualitative assessment of biodiversity and meaningful input from public or 

other stakeholders in the biodiversity assessment process (Criteria Questions 2, 13, and 

19, respectively). As indicated earlier, the high percentage of implicit assessment of 

biodiversity (93.3%) suggests that an effort was initiated in the sample set of EISs to 

address biodiversity but without using the term "biodiversity." Similarly the high 

response (93.3%) to Criteria Question 13 implies that majority of the sample EISs made 

an effort to assess impacts on biodiversity either qualitatively or quantitatively. 

However, the level of assessment of impacts was highly variable, ranging from simple 

one-line qualitative statements to in-depth analysis of quantitative impacts. Finally, 

consistent positive response (100%) to Criteria Question 19 indicates that public input, as 

required by NEPA, has become a routine part of EISs. 

There were three other Criteria Questions that were at least partially addressed by 

70% of the EISs. These criteria were related to direct and indirect impacts on 

biodiversity, cumulative impacts on biodiversity, and mitigation measures for negative 
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impacts on biodiversity (Criteria Questions 15, 16, and 17, respectively). Although 

positive responses to these questions were high, the treatment of these issues in the EISs 

was often poor. For example, although most of the EISs mentioned cumulative impacts 

on biodiversity, they did not describe quantitative models (or other techniques) to assess 

impacts on biodiversity. Similarly, the sample EISs often did not give a precise 

description of mitigation measures proposed, how the mitigation measures would be 

implemented, or a clear assessment of likely success of the proposed measures. 



CHAPTER 5 

CONCLUSIONS AND RECOMMENDATIONS 

The objectives of the study discussed here were to identify the level of 

documentation of biodiversity impact assessment in EISs; to determine whether in the 

years following the 1993 release of CEQ guidelines the treatment of biodiversity issues 

has changed; examine what if any deficiencies might still exist in the biodiversity impact 

assessment; and if needed, formulate appropriate recommendations and approaches for 

improving treatment of biodiversity in the impact assessments. An EIS review and 

comparison study was conducted for two time frames (1993-1995 and 1996-1998). This 

study utilized a biodiversity index method and additional observations to compare the 

documenting practices across the two time frames. Fifteen EISs from each time frame 

were compared with regard to nineteen criteria. Based upon the systematic review, the 

following general conclusions were drawn about biodiversity assessment practices. First, 

most of the EISs in the two time frames addressed biodiversity implicitly, that is, 

biodiversity was assessed to some extent (either adequately or partially) without using the 

term "biodiversity." Additionally, only certain components of biodiversity - specifically 

endangered, threatened and rare species, protected habitats, and to some extent, higher 

plants and animals, were routinely addressed; whereas other aspects of biodiversity, such 

as diversity at genetic and ecosystem level, and diversity of non-threatened species (or 
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non-protected species) was not routinely addressed in the EISs. 

Based on the study objectives, the following specific conclusions were drawn 

from the review study and which lead to my recommendations for biodiversity 

assessment in EISs: 

1. In the sample set of thirty EISs for the two time frames, biodiversity indices 

which were used to identify the level of documentation of biodiversity, 

ranged from 0.05 to 0.87, with the mean biodiversity index being 0.37. None 

of the thirty EISs received a perfect score of 1.0. 

2. The EISs in time frame 1993-1995 appeared to have higher biodiversity 

indices than the EISs for 1996-1998 time frame. However the difference 

between the two time frames was not statistically significant, as indicated by 

the Mann-Whitney U two sample test. This suggests that in the six years 

following the release of CEQ guidelines, the treatment of biodiversity issues 

has not changed and is still minimally addressed. 

3. It is apparent that deficiencies exist, both in the reporting/documentation of 

the biodiversity impacts in EISs, and the actual assessment of biodiversity in 

the EIA process. The documentation inadequacies are reflected by the low 

positive responses to Category 1 Criteria Questions by the sample EISs. The 

inadequacies in actual assessment of biodiversity mainly relate to lack of 

guidelines and methodologies for biodiversity assessment, lack of assessment 

of the three levels of biodiversity, and lack of assessment of full ranges of 

impacts of biodiversity loss. 
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Recommendations for Biodiversity Assessment in the EIA Process 

Based on the analysis, we are now in a position to address recommendations for 

improving the treatment of biodiversity in environmental impact assessment process. 

First, the view that project-specific EISs do not need to address biodiversity must be 

changed; that is, recognition should be given to biodiversity in both project-specific and 

programmatic/regional studies. Further, I suggest a simple checklist approach to assure 

adequate consideration and reporting of biodiversity impacts. This checklist is in part 

based on the Criteria Questions, which were developed for reviewing the EISs for this 

study and in part on realistic expectations for impact assessment practitioners. In terms 

of the environmental impact document itself, the recommendations for the general 

considerations for documenting biodiversity impacts are given in Table 15. These 

suggestions are generic and should be useful (perhaps with modification for most 

projects). The approach does not necessarily need to be lengthy or burdensome, but 

should be sufficiently detailed to adequately convey the procedures used. 

The biodiversity assessment part of an environmental impact assessment can be 

accomplished with the structured and systematic approach given in Figure 4. The 

approach includes a careful examination of activities associated with a given 

project/action under consideration to determine what potential impacts may be imposed 

on biodiversity (step 1), determining legal or regulatory issues related to biodiversity 
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Table 15: General Considerations for Documenting Biodiversity Impacts 

Biodiversity Impacts 

• Biodiversity should be addressed explicitly. 
• Biodiversity should be listed in the "Table of Contents" under the "Environmental Consequences" 

section. 
• Biodiversity impacts should be reported in a separate section in the "Environmental Consequences" 

section, and it should be discussed for all the three levels of biodiversity (species, ecosystem and 
genetic). Additionally a summary of biodiversity impacts should be included in this section. 

• A topical index should be incorporated in the EIS, and referrals to biodiversity should be included in 
the topical index. 

• Biodiversity considerations should be incorporated in both project-level impact studies and 
programmatic environmental assessments. 

Biodiversity Impact Assessment Methodology 

• An appendix should be included in the EIS for delineating details of the biodiversity assessment 
process. 

• Guidelines and methodologies used in the biodiversity assessment process should be specifically 
described in a structured step-by step procedure. This could be addressed in the appendix. 

• Additionally, in the "Environmental Consequences" section, biodiversity impacts should be both 
qualitatively and quantitatively described, full ranges of impacts of biodiversity loss should be 
considered (ecological, economic and social), and direct, indirect and cumulative impacts on 
biodiversity should be documented. 

• Mitigation measures for negative impacts on biodiversity should be proposed. 
• Specific guidelines for monitoring biodiversity should be delineated. 
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Step 1 
Identify biodiversity issues associated with 
each phase of each project/action under 
consideration 

Step 2 
Identify laws, regulations, criteria and other 
legal and administrative structures related to 
issues identified in step 1 and/or appropriate 
for the geographical region under analysis 

Step 3 
Describe the existing environment 
in terms of the biodiversity issues 
identified in steps 1 and 2 

u. 
Step 4 

Predict or forecast impacts of 
biodiversity issues identified in step 
1 upon existing conditions 
described in step 3 

J J . 
Step 5 

Identify appropriate mitigation 
measures which might reduce adverse 
biodiversity impacts and examine how 
the mitigation would reduce impacts 
predicted in step 4 

4 3 . 

Step 6 
Assess the significance of the 
predicted impacts on biodiversity in 
steps 4 and 5 by comparing them to 
regulatory information found in step 2 

- C L 

Step 7 
Propose monitoring measures/guidelines 
for biodiversity issues identified in step 1-
6 

Figure 3: Seven-Step Methodology for Biodiversity Impact Assessment. 
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assessment (step 2), describing existing biodiversity conditions (step 3), 

predicting/forecasting biodiversity impacts on existing conditions (step 4), formulating 

mitigation measures to reduce adverse biodiversity impacts (step 5), determining how 

significant biodiversity impacts are (step 6), and finally, including guidelines/measures 

proposed for monitoring biodiversity (step 7). 

However, as already mentioned, biodiversity was typically only addressed 

implicitly and partially in our sample of EISs. Additionally, there is no universally 

adopted methodology for assessing biodiversity impacts. This limitation appears to be 

one of the important reasons for the lack of progress towards integrating biodiversity 

impact assessment in the EIA process. Therefore, I suggest a generic approach to assess 

biodiversity impacts in EISs. The methodology is a questionnaire checklist that assures 

that major aspects of biodiversity are adequately addressed in EISs; data related to 

biodiversity are structured and organized; and biodiversity is not treated as simple "lists" 

of species found in a project area. Table 16 represents the generic questionnaire 

checklist developed for summarizing biodiversity impacts of a project. 

The questionnaire checklist in Table 16 has some advantages and disadvantages. 

First, it provides a systematic approach that should facilitate planning and conducting 

biodiversity impact assessment portion of an EIA study, second the checklist can and 

should be modified depending on the project and site characteristics. The main 

disadvantages of this checklist are that it does not require quantification of impacts, nor 

does it provide explicit directions on how to generate the data required to answer each 

question. However, as noted earlier, this generic checklist can ensure that biodiversity is 
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Table 16: Generic Questionnaire Checklist for Addressing Biodiversity Impacts of 
Projects 

Environmental Impact Will the project result in 
Yes Maybe No Comments 

Ecosystem diversity (diversity of 
ecological structures, functions and 
processes) 
• Impact on forests (including old growth forests), 
riparian habitat, wetlands, and any other habitats of 
special interest (from deserts to coral reefs)? 
• Impact to unique or sensitive environments? 
(critical habitat areas such as breeding grounds and 
migration routes) 
• Fragmentation and loss of natural pattern and 
connectivity of habitats? 
• Affect on food chain? 
• Impact to processes such as predation, competition, 
succession or disruption of any natural ecosystem 
process? 
• Impact to abiotic matrix - effects on the non-living 
portion of the soil, atmosphere, water and biophysical 
processes which support species and ecosystems? 
• Changing land usage? 

Species diversity 
• Changes to the variety of individual species 
including animals, plants, fungi, and microorganisms? 
• Impact to unique, rare, endangered, ecologically 
important, endemic or any species of special concern? 
• Introduction of new and exotic plant species into 
the area ? 
• Introduction of new species of animals into an area 
or create a barrier to the migration or movement of 
animals or fish? 
• Elimination of native species of plants and animals? 

Genetic diversity (within species diversity) 
• Loss of genetic diversity of flora and fauna, especially 
agronomically important species and those for which 
baseline information on genetic variability is available? 
• Isolation of different genotypes of the same species? 
• Genetic modification of any plant or animal species? 
• Additional inbreeding pressures due to isolation of small 
population groups? 
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not merely treated as a "list" of species, but rather it assures that major components of 

biodiversity are adequately addressed in an EIS. This checklist, used in conjunction with 

the general considerations for documentation given in Table 15, can help to ensure that 

adequate information about biodiversity is provided in the EISs. This approach helps to 

ensure that readers and decision-makers make informed decisions regarding biodiversity 

impacts of a project. 

Recommendations for Future Studies 

In this review study, biodiversity indices seem to be a useful tool for comparing 

the EISs. However, the results of the study seem to indicate that six years is perhaps too 

small a time span for environmental impact statements to incorporate biodiversity 

considerations, as recommended by CEQ guidelines in 1993. This could be either due to 

lack of methodologies for biodiversity impact assessment and/or a lack of a complete 

understanding of the concept of biodiversity in the environmental assessment process. 

An alternative interpretation of this result is that the data set of 30 EISs used in this 

analysis is too small to show significance. A suggestion for future work would be to 

increase the sample size and larger time period to compare the results. Additionally, it 

will be useful to increase the pre-1993 EISs sample size so that statistical analysis can be 

conducted for comparison of results with post-1993 EISs. 

It will also be useful to include some international EISs for review in order to 

compare international efforts with U.S. progress and find out whether their indices were 
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substantially higher (or lower). This will, in addition, help identify any 

methodologies/guidelines followed elsewhere for biodiversity assessment. 

Recommendations for additional Criteria Questions would be: 

• Investigate whether prior studies related to impacts on biodiversity (case studies), 

baseline surveys, reconnaissance level field observations and primary research were 

utilized to assess the impacts on biodiversity of the proposed project or action. The 

responses to this question will shed more light on the role of research and of 

researchers in the assessment of biodiversity and whether existing knowledge of 

biodiversity is being made available and useful for the public and decision makers. 

• Whether standardized protocols for diversity measurement were applied (indicator 

species, habitat suitability indices, biodiversity indices, measurement of standing 

crop/biomass, ecosystem models etc.) or subjective professional 

knowledge/judgement was used to assess biodiversity impacts. This will further help 

to answer the question whether existing tools for biodiversity assessment are 

sufficient or if there is a need to develop new methods. 

• The question of whether the three levels of biodiversity were discussed is perhaps 

inappropriate for most of the EISs. In particular, the impacts on genetic diversity may 

not always be practical to apply, and as noted earlier, genetic diversity may not even 

be considered a substantial issue for specific projects being considered. Therefore, it 

is suggested that any future EIS review study should pose this question to only 

selective EISs, where impacts on genetic diversity are of relevance. 
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SUPPLEMENTAL INFORMATION ON EISs 

EISs for time frame 1993-1995 

(1) Jenkins Timer Sale 

Federal Agency: U.S. Department of Agriculture (Forest 
Service), Intermountain Region, New 
Meadows Ranger District, Payette National 
Forest, Idaho 

Type of Report: Draft EIS; October 1993 

Location of Project: Payette National Forest, Adams County, 
Idaho 

Type of Project and Description: Forestry Management Plan (Timber 
Sale) 

The Payette National Forest proposes to construct roads and harvest 
timber in the Jenkins timber sale area. The proposed sale planning area 
lies partially within and adjacent to the French Creek/ Patrick Butte 
Roadless Area. The purpose of the proposed action is to improve the 
existing silvicultural conditions of the timber stands within the Jenkins 
planning area in accordance with the Payette Forest Plan. 

Methodologies and Guidelines for Biodiversity Assessment: The EIS 
does not describe any specific methodologies for biodiversity assessment. 
However, guidelines for biodiversity assessment are described in the EIS 
in terms of selecting indicators of biodiversity and then basing the analysis 
in terms of those indicators. An attempt is also made in the EIS to address 
cumulative impacts on biodiversity; however, no quantitative models are 
utilized to predict those impacts. 

Comments: This EIS explicitly addresses biodiversity. However, the EIS 
focuses on only certain elements of biodiversity that are of particular 
concern to both public and resource specialist. These elements are old 
growth, fragmentation, biological corridors, special vegetation habitats, 
and sensitive, threatened and endangered plant species. The wildlife 
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biological diversity is discussed separately under the section wildlife 
habitat. 

EIS Biodiversity Index: 0.81 

(2) Nashua-Hudson Circumferential Highway 

Federal Agency: U.S. Army Corps of Engineers, New 
England Division, Waltham, Massachusetts 

Type of Report: Final EIS, Vol. I and Vol. II; October 1993 

Location of Project: The City of Nashua, and the towns of 
Hudson, Litchfield, and Merrimack, New 
Hampshire 

Type of Project and Description: Construction (Highway/Bridge) 

The final EIS describes impacts of the proposed Nashua-Hudson 
Circumferential Highway, a limited access toll road to better serve the 
subject city and towns. The highway will run east-west for 13 miles, to 
relieve the existing traffic congestion in the central business districts of 
Nashua and Hudson. In addition to transportation requirements, the major 
concerns described in this project are impacts on wetlands and water 
resources, wildlife, socioeconomic impacts, and cumulative development, 
among others. 

Methodologies and Guidelines for Biodiversity Assessment: None 

Comments: The EIS addresses impacts to various resources such as 
wetlands, wildlife, to undeveloped habitats such as forests, barren areas, 
fields, vegetation, and unique natural communities comprising the habitats 
within the landscape of this project. However, the term biodiversity is not 
mentioned anywhere in the EIS. 

EIS Biodiversity Index: 0.18 

(3) Pacific Yew 

Federal Agency: U.S. Department of Agriculture (Forest 
Service), Pacific Northwest Region, 
Portland, Oregon 
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(4) 

Type of Report: 

Location of Project: 

Final E1S and Appendices Vol. 1& Vol. 2; 
September 1993 

National Forest System lands and Bureau of 
Land Management lands in Oregon, 
Washington, Idaho, Montana, and California 

Type of Project and Description: Forestry Management Plan (Forest 
Harvest) 

The project proposes a five-year program to harvest Pacific yew (Taxus 
brevifolid), a source of taxol. The purpose of the proposed action is to 
make a reasonable amount of yew available for taxol from federal lands 
while sustaining yew and minimizing the adverse effects to the ecosystem. 

Methodologies and guidelines for Biodiversity Assessment: The EIS 
does not describe any specific methodologies for biodiversity assessment. 
However, in general, assumptions and guidelines forming the basis for 
estimating environmental effects are outlined in the EIS. An attempt is 
also made in the EIS to address cumulative impacts on biodiversity. 
However, only generalized statements about cumulative impacts on 
biodiversity are given, and no quantitative models are given to predict the 
cumulative impacts on biodiversity. 

Comments: Protection of genetic diversity of Pacific Yew is an important 
issue in this EIS. 

EIS Biodiversity Index: 0.81 

Upper Androscoggin River Basin Hydroelectric Projects 

Federal Agency: Federal Energy Regulatory Commission, 

Office of Hydropower Licensing, 
Washington, DC 

Type of Report: 

Location of Project: 

Final EIS; November 1993 

Upper Androscoggin River, Coos County, 
New Hampshire 

Type of Project and Description: Hydroelectric Project (Other) 

The proposed action by commission is to issue new licenses (relicense) for 
the continued operation of seven hydroelectric projects located in the 
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Upper Androscoggin River. The primary environmental resource issues 
are: potential impacts to and effects on geologic and soils resources, water 
quality and quantity, fish, terrestrial resources, recreational resources, 
aesthetic resources, cultural resources, air quality, and cumulative 
interactions between projects. 

Methodologies for Biodiversity Assessment: None 

Comments: The dams will cumulatively affect the flow and water quality 
of the river, which is an important wildlife and fishery resource. 
However, the EIS does not address the affects of project on any other 
aquatic resource. 

EIS Biodiversity Index: 0.05 

(5) Snowmass Ski Area 

Federal Agency: U.S. Department of Agriculture (Forest 
Service), Rocky Mountain Region, Aspen 
Ranger District, White River National 
Forest, Colorado 

Type of Report: Draft EIS, Vol. I and Vol. II; June 1993 

Location of Project: White River National Forest, Snowmass 
Village, Pitkin County, Colorado 

Type of Project and Description: Construction (Ski Area 
Development) 

The Aspen Ski Company has submitted a new master development plan 
for the Snowmass Ski Area. The draft EIS assesses the environmental 
impacts of the proposed project. The proposed action is upgrading and 
expansion of winter and summer recreational development in an area 
allocated to winter resort recreation by the White River National Forest 
Plan. 

Methodologies and Guidelines for Biodiversity Assessment: The EIS 
gives guidelines for assessment of biodiversity. To assess effects on 
biodiversity, the following characteristics are analyzed: ten vegetative 
habitat types, vegetative serai stages, within-stand structural components 
such as snags and coarse woody debris, edge and interior habitat, 
fragmentation, habitat linkages, block size, and old growth. These 
characteristics are assessed at two levels: the stand level and the landscape 
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level. Cumulative impacts are discussed for several pertinent 
environmental resources and several qualitative models and methods are 
used to support the cumulative impact studies. However, no quantitative 
models are utilized to predict the cumulative impacts on biodiversity. 

Comments: One of the most comprehensive EISs among the sample set 
of 30 EISs. 

EIS Biodiversity Index: 0.87 

(6) Dunes Management Plan 

Federal Agency: U.S. Department of Agriculture (Forest 
Service), Pacific Northwest Region, Siuslaw 
National Forest, Oregon 

Type of Report: Final EIS, Appendices, Summary of Final 
EIS, and Record of Decision; July 1994 

Location of Project: Oregon Dunes National Recreation Area 
(NRA), Siuslaw National Forest, Coos, 
Douglas and Lane Counties, Oregon 

Type of Project and Description: Forestry Management Plan (General) 

In this EIS, the Forest Service proposes to amend that section of the 
Siuslaw National Forest Land and Resources Management Plan that 
provides management direction for the Oregon Dunes NRA. The revised 
management direction will guide resource programs at the NRA for 
several years. 

Methodologies and Guidelines for Biodiversity Assessment: None 

Comments: During scoping, an alternative was considered related to 
maintenance of biodiversity on the National Forests. However, the EIS 
notes that this alternative was not developed further because biodiversity 
is a concept meant more to apply to broad geographic areas and the NRA 
is too small an area to manage meaningfully for biodiversity. The 
documented definition of biodiversity in this EIS does not adequately 
consider the three levels of biodiversity. It defines diversity as "the 
distribution and abundance of different plant and animal communities and 
species within the area covered by a land and resource management plan." 
Biodiversity is discussed in terms of species and habitat diversity, 
however genetic diversity is not mentioned. 



77 

EIS Biodiversity Index: 0.47 

(7) Fox Ecosystem Restoration Project: Day and Dunning Timber Sales 
and Other Projects 

Federal Agency: U.S. Department of Agriculture (Forest 
Service), Pacific Northwest Region, Long 
Creek Ranger District, Malheur National 
Forest, Oregon 

Type of Report: Final EIS and Record of Decision; July 1994 

Location of Project: Malheur National Forest, Grant County, 
Oregon 

Type of Project and Description: Forestry Management Plan ((Timber 
Sale) 

The Malheur National forest has developed four alternatives for timber 
harvest in the Fox Planning Area. Watershed restoration projects, 
prescribed underburning of forest stands, and rangelands are included in 
all action alternatives. The Fox Planning Area (12,993 acres) is located 
three miles east of community of Fox, approximately 30 miles north of 
John Day, Oregon. The underlying needs for this proposal are 
establishing healthy forest stands within the Fox Planning Area and 
supplying wood products in order to help meet demand for timber. The 
EIS deals with six major issues: Forest Stand health, Roadless Lands, 
Fragmentation, Big Game Cover, Fuel Loads, and Watershed Cumulative 
Impacts. 

Methodologies and Guidelines for Biodiversity Assessment: None 

Comments: The EIS discusses the three levels of biodiversity by 
referring to species diversity, habitat diversity, and genetic diversity. 
However, the EIS did not discuss how these would be impacted by the 
project. Cumulative effects are discussed for some components of 
biodiversity (vegetation, wildlife habitat), however, most of the 
discussions describe cumulative impacts in a qualitative manner. 

EIS Biodiversity Index: 0.37 

(8) Proposed Newberry Geothermal Pilot Project 
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Federal Agency: U.S. Department of Agriculture (Forest 
Service), Fort Rock Ranger District, 
Deschutes National Forest, Oregon 

Type of Report: Final EIS, Comment Report, and 
Appendices; June 1994 

Location of Project: Deschutes National Forest, Deschutes 
County, Oregon 

Type of Project and Description: Geothermal power project 
(Construction) 

This project proposes to build and operate a geothermal pilot project and 
supporting facilities capable of generating 33 megawatts of electric power 
in the Deschutes National Forest in central Oregon. The facilities would 
include a power plant, access roads, exploration and production wells, a 
power transmission line, and a switchyard. The intent of the Newberry 
Geothermal Pilot Project is to demonstrate whether geothermal energy at 
Newberry Volcano can provide a reliable, economical, environmentally 
acceptable, and technically feasible source of electricity for the public. 

Methodologies and Guidelines for Biodiversity Assessment: The EIS 
does not describe any specific methodologies for biodiversity assessment. 
However, the EIS states that project impacts were identified through a 
review of effects of other geothermal development and a knowledge of 
other typical construction related efforts. Management Indicator Species 
(MIS), Threatened and Endangered Species (TES), and Neotropical 
Migrants are used as basis for identifying potential impacts on wildlife 
from alternatives. Cumulative impacts on biodiversity are not discussed in 
the EIS. 

Comments: In the EIS, the public concerns included questions about 
impacts of air pollution on plants, impacts on vegetation in roadless area, 
impacts on oldgrowth forests and impacts on wildlife migration. 

EIS Biodiversity Index: 0.18 

(9) Wild and Scenic Snake River Recreation Management Plan 

Federal Agency: U.S. Department of Agriculture (Forest 
Service), Pacific Northwest Region, 
Wallowa-Whitmann National Forest, 
Oregon and Idaho 
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(10) 

Type of Report: 

Location of Project: 

Final EIS and Appendices; 1994 

Wallowa-Whitman National Forest, Beker 
and Wallowa Counties, Oregon; Nez Perce 
and Payette National Forest, Nez Perce, 
Idaho, and Adams Counties, Idaho 

Type of Project and Description: Forestry Management Plan 
(Recreation) 

The Wallowa-Whitman National Forest proposes to amend the Forest 
Land and Resource Management Plan to set recreation use allocations in 
the Wild and Scenic Snake River Corridor. The proposed actions include 
the regulations of aircraft use, allocation of powerboat and floatboat use, 
initiation of closure on motorized personal watercraft, and establishments 
of campsite stay limits. 

Methodologies and Guidelines for Biodiversity Assessment: None 

Comments: In the EIS, cumulative impacts are considered for few 
pertinent environmental resources, but they are qualitatively described. 
Use of any quantitative models or methods for assessment of biodiversity 
impacts is not discussed. An important issue in the EIS is that recreation 
use allocation should be consistent with the protection and enhancement of 
threatened and endangered salmon fisheries and habitat in the river 
corridor. 

EIS Biodiversity Index: 0.16 

Big Dry Resource Management Plan/EIS 

Federal Agency: 

Type of Report: 

Location of Project: 

U.S. Department of the Interior (Bureau of 
Land Management), Miles City District, 
Montana 

Final EIS; February 1995 

Big Dry Resource Area; Carter, Custer, 
Daniels, Dawson, Fallon, Garfield, McCone, 
Prairie, Richland, Roosevelt, Rosebud, 
Sheridan, and Wibaux Counties, Montana 

Type of Project and Description: Resource Management Plan 
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This proposed resource management plan and final environmental impact 
statement addresses options for the future management of federal land and 
federal mineral estate administered by the Big Dry Resource Area, Bureau 
of Land Management. The plan focuses primarily on two issues: (1) 
special management areas (these are areas that contain special values or 
resources); (2) resource accessibility and availability (to use resources, 
access must be available). 

Methodologies and Guidelines for Biodiversity Assessment: None 

Comments: The EIS mentions impacts on vegetation and wildlife, but not 
on any other components of biodiversity. The term biodiversity is not 
mentioned anywhere in the EIS. The cumulative impacts are mentioned 
for a few pertinent environmental resources, however, only qualitative 
effects on certain components of biodiversity (vegetation and wildlife) are 
mentioned in the EIS. 

EIS Biodiversity Index: 0.13 

(11) Jacobs/Swale Vegetation Management Project 

Federal Agency: U.S. Department of Agriculture (Forest 
Service), Intermountain Region, Escalante 
Ranger District, Dixie National Forest, Utah 

Type of Report: Final EIS and Record of Decision, 1995 

Location of Project: Dixie National Forest, Garfield County, 
Utah 

Type of Project and Description: Vegetation Management Plan 

The Payette National Forest proposes vegetation management practices in 
the Jacobs/Swale area of the Escalante Ranger District. Management 
practices include timber harvesting, prescribed fire, trail head 
construction, trail improvements and travel management. The purpose of 
the proposed action is to improve forest health by harvesting diseased 
trees and improving individual tree and stand vigor conditions, to improve 
wildlife habitat for game and non-game species by creating a greater 
variety of size classes and habitats, to enhance visual quality by increasing 
species diversity, to reduce resource damage in meadow areas by 
rehabilitating and closing primitive roads, to provide for long term 
maintenance of sustainable ecosystems, and to produce sawtimber and 
other wood products. 
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Methodologies and Guidelines for Biodiversity Assessment: None 

Comments: The impacts to road management, roadless areas, and wildlife 
habitat are primary issues associated with this proposal. The EIS does not 
explicitly address biodiversity. However, in addition to addressing 
impacts on wildlife, vegetation, and threatened, endangered and sensitive 
species, the EIS mentions diversity implicitly in terms of species richness, 
species evenness, and horizontal and vertical stand diversity for 
vegetation. The EIS discusses cumulative impacts, however, in terms of 
biodiversity, they are only partially addressed, without using any specific 
quantitative models. 

EIS Biodiversity Index: 0.34 

(12) Cottonwood Fire Restoration 

Federal Agency: U.S. Department of Agriculture (Forest 
Service), Pacific Southwest Region, 
Sierraville Ranger District, Tahoe National 
Forest, California 

Type of Report: Final EIS; April 1995 

Location of Project: Tahoe National Forest, Sierra County, 
California 

Type of Project and Description: Resource Management Plan 

The Cottonwood project area sustained an intense fire in August of 1994. 
The resulting landscape is composed of burned vegetation, scorched 
vegetation, and altered ecosystems. The purpose and need of this project 
is to speed the environmental recovery of the Cottonwood fire area while 
reducing potential environmental and economic loss of resources. This 
includes: diminishing soil loss; improving damaged watersheds and 
streams; improving habitat for wildlife species, increasing resistance of 
trees to bark beetle attack, disease and wildfire; managing the area's road 
system; and various others. 

Methodologies and Guidelines for Biodiversity Assessment: None 

Comments: The EIS does not explicitly address biodiversity. However 
biodiversity is implicitly addressed, although partially, by considering 
impacts on vegetation, wildlife, watch-list plants, fungi and, plant 
communities. Biodiversity is not directly addressed in the scoping 
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process, but is indirectly considered in context of effect of project on 
unroaded habitat's in the area. 
EIS Biodiversity Index: 0.24 

(13) Illinois Creek Timber Sale 

Federal Agency: U.S. Department of Agriculture (Forest 
Service), Taylor River/Cebolla Ranger 
District, Grand Mesa, Uncompahgre and 
Gunnison National Forest, Colorado 

Type of Report: Final EIS, Final Supplement to the Final 
EIS, and Record of Decision; June 1995 

Location of Project: Illinois Creek area of Taylor River/Cebolla 
Ranger District, Grand Mesa, Uncompahgre 
and Gunnison National Forests, Gunnison 
County, Colorado 

Type of Project and Description: Forestry Management Plan (Timber 
Sale) 

The Taylor/Cebolla ranger district proposes to harvest approximately 4.8 
million board feet of lodgepole pine sawtimber in the Pieplant and Illinois 
Creek drainages of Colorado. The purpose of the proposed harvesting is 
to help meet local and national need for wood fiber products. 
Biodiversity, sustainable ecosystems, and wood fiber production are 
management objectives for the area. 

Methodologies and Guidelines for Biodiversity Assessment: None 

Comments: Many issues, concerns and opportunities are identified in the 
EIS. The primary issues center on lumber supply, roadless area values, 
wildlife, oldgrowth, biodiversity, clearcutting, forest health, public 
recreation access, and "below cost" timber sales. The issues specifically 
related to biodiversity are that the Forest Service should maintain the 
diversity of plant and animal species found on the forest, and that a survey 
of rare plants should be done before any ground disturbing activities 
commence. Additionally there is concern that clearcutting will create 
monocultures, thereby decreasing vegetative diversity and ground 
disturbance from harvesting and road building activities may increase the 
amount of noxious weeds in the area. 

EIS Biodiversity Index: 0.50 
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(14) 

(15) 

Upper Klamath Basin and Wood River Wetland Resource 
Management Plan/ Environmental Impact Assessment 

Federal Agency: 

Type of Report: 

Location of Project: 

U.S. Department of the Interior (Bureau of 
Land Management), Klamath Falls Resource 
Area, Lakeview District, Klamath Falls, 
Oregon. 

Final EIS; July 1995 

Klamath Basin, Klamath Falls Resource 
Area, Oregon. 

Type of Project and Description: Resource Management Plan 

This final Resource Management Plan/Environmental Impact Statement 
addresses resource management on approximately 3,200 acres of land 
acquired and administered by BLM. Four alternatives, including the No 
Action are analyzed. These alternatives range from continuing current 
livestock grazing practices and economic values to restoration and 
management of wetlands. 

Methodologies for Biodiversity Assessment: None 

Comments: The EIS does not address biodiversity explicitly. However, it 
is implicitly, though partially addressed by discussing impacts on 
vegetation, wildlife, rare species, special status species habitat, wetland 
and riparian areas. 

EIS Biodiversity Index: 0.13 

Wagner Atlanta Vegetation Treatment 

Federal Agency: 

Type of Report: 

Location of Project: 

U.S. Department of Agriculture (Forest 
Service), Helena National Forest, Townsend 
Ranger District, Montana 

Final EIS; June 1995 

Wagner-Atlanta Implementation Area, 
Helena National Forest, Meagher County, 
Montana 

Type of Project and Description: Vegetation Management Plan 
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The project proposes vegetation treatments and associated road 
construction in the project area. The purpose and need for the proposed 
action is to move towards the desired conditions for nonforested and 
forested vegetation within the Wagner-Atlanta implementation area as 
identified in the Helena Forest Plan and the Big belts Landscape Analysis. 
More specifically, the proposed action has the following purposes: (1) to 
restore and maintain healthy and sustainable grassland ecosystems and (2) 
to restore and maintain healthy and sustainable forested ecosystems. 

Methodologies and Guidelines for Biodiversity Assessment: None 

Comments: The EIS does not explicitly address biodiversity. However, it 
is implicitly, though partially addressed in the EIS by discussing impacts 
on wildlife, fisheries, threatened, endangered, sensitive species and 
management indicator species, unique communities, and forested and 
nonforested vegetation. 

EIS Biodiversity Index: 0.26 
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EISs for time frame 1993-1995 

(16) Reintroduction of the Mexican Wolf Within its Historic Range in the 
Southwestern U.S. 

Federal Agency: U.S. Department of Interior (Fish and 
Wildlife Service) 

Type of Report: Final EIS; November 1996 

Location of Project: Apache and Greenlee Counties, Arizona; 
Catron, Dona Ana, Grant, Lincoln, Otero, 
Sierra, and Socorro Counties, New Mexico 

Type of Project and Description: Reintroduction of Species (Other) 

In this project, Fish and Wildlife Service (FWS) proposes to reintroduce a 
nonessential experimental population of Mexican Gray wolves within part 
of the subspecies historic range in the southwestern United States. The 
endangered Mexican wolf is currently known to exist only in captivity. 

Methodologies and Guidelines for Biodiversity Assessment: None 

Comments: The seven areas of concern for this project related to: (1) the 
FWS planning of the proposed action and the alternatives to it; (2) impacts 
of wolf depredation on livestock; (3) economic impacts; (4) ecological and 
biological impacts of wolf recovery; (5) the viability of the captive 
Mexican wolf population; (6) impacts on wildlife management; and (7) 
philosophical and ethical concerns. 

EIS Biodiversity Index: 0.10 

(17) Resource Management Plan for Improvement of Water Quality and 
Conservation of Rare species and their Habitats on Santa Rosa Island 

Federal Agency: U.S. Department of Interior (National Park 
Service), Channel Island National Park, 
California 

Type of Report: Final EIS and Final Supplement to the Final 
EIS; 1997 
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Location of Project: Santa Rosa Island, Channel Islands National 
Park, Santa Barbara County, California 

Type of Project and Description: Resource Management Plan 

The proposed action would improve water quality, protect riparian habitat 
areas, and conserve rare species and their habitats on Santa Rosa Island by 
phased reduction of cattle grazing and commercial hunting over the next 
14 years. The park would implement road management actions to reduce 
impacts to island streams, and will develop a comprehensive weed 
management plan to address problems due to alien plant species. The park 
would develop monitoring programs for rare species, water quality and 
riparian recovery. 

Methodologies and Guidelines for Biodiversity Assessment: None 

Comments: The term biodiversity is not mentioned even once in this EIS. 
However, impacts of the project on standard components of biodiversity 
are considered, that is, under the section on natural resources, impacts of 
project on vegetation, wildlife and rare species are discussed. 

EIS Biodiversity Index: 0.24 

(18) Dome Peak Timber Sale 

Federal Agency: U.S. Department of Agriculture (Forest 
Service), Rocky Mountain Region, Eagle 
Ranger District, White River National 
Forest, Colorado 

Type of Report: Final EIS; December 1997 

Location of Project: Dome Peak Project Area, White River 
National Forest, Routt and Garfield 
Counties, Colorado 

Type of Project and Description: Forestry Management Plan (Timber 
Sale) 

The White River National Forest is proposing to construct roads and 
harvest timber in the Dome Peak Timber Sale Area. The majority of the 
Engelmann spruce and subalpine fir within the project area were killed by 
a spruce beetle outbreak in the late 1940's and early 1950's. The proposed 
action will: (1) improve the long-term health and timber productivity by 
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removing the spruce beetle killed Engelmann spruce and the associated 
accumulation of natural fuels and reduce wildfire intensity and (2) provide 
wood products for the nation and opportunities for timber-related jobs and 
income. 

Methodologies and Guidelines for Biodiversity Assessment: None 

Comments: This EIS does not explicitly address biodiversity. However, 
biodiversity is raised in the public comments as an important issue. 
The comment related to biodiversity is that biodiversity is not being 
identified as a key issue for this project and that the Forest Service should 
look beyond the simple welfare of individual species and analyze the 
value of this area on a bioregional scale. The Forest Service responds by 
saying that biodiversity is a topic being addressed in the forest plan 
revision. Districts are not to address this issue on site specific scale and 
that this issue is regional and landscape in scope. 

EIS Biodiversity Index: 0.21 

(19) Isle Royale General Management Plan 

Federal Agency: U.S. Department of Interior (National Park 
Service), Isle Royale National Park, 
Michigan 

Type of Report: Final EIS; 1998 

Location of Project: Isle Royale National Park, Keweenaw 
County, Michigan 

Type of Project and Description: General Management Plan 

The proposed general management plan will provide an overall guide for 
future use of resources and facilities, to clarify research and resource 
management needs and priorities, and address changing levels of park 
visitation and use. The EIS evaluates the potential impacts of the project 
on natural resources, cultural resources, visitor use and experience, park 
operations, and the socioeconomic environment. 

Methodologies and Guidelines for Biodiversity Assessment: None 

Comments: The term biodiversity is not mentioned even once in this EIS. 
However, biodiversity is implicitly addressed in the EIS, though partially, 
by considering impacts on vegetation, wildlife (including mammals, birds, 
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populations of species (Arctic-Alpine and Western disjunct species). 

EIS Biodiversity Index: 0.13 

(20) South Spruce Ecosystem Rehabilitation Project 

Federal Agency: U.S. Department of Agriculture (Forest 
Service), Intermountain Region, Dixie 
National Forest, Cedar City Ranger District, 
Utah 

Type of Report: Draft EIS; August 1998 

Location of Project: South Spruce Ecosystem Rehabilitation 
Project (SERP) Area, Dixie National Forest, 
Cedar City Ranger District, Iron County, 
Utah 

Type of Project and Description: Ecosystem Rehabilitation Project 
(Other) 

The proposed action would: (1) salvage harvest dead, dying, and 
susceptible Engelmann spruce, remove selected green subalpine fir trees 
using improvement treatments, and remove spruce and fir over existing 
aspen regeneration; (2) regenerate 463 acres of mature to old aspen stands 
with fuelwood or sawtimber harvesting, and prescribed burning; (3) 
reduce road densities as a result of temporary and permanent closure of 
existing, open roads and using additional measures on ineffective previous 
road closures. 

Methodologies and Guidelines for Biodiversity Assessment: None 

Comments: This EIS explicitly addresses biodiversity. It discusses 
various indicators of biodiversity including: (1) the structure, composition, 
patterns, and disturbance regimes of the vegetation resource, this includes 
vegetation attributes such as old growth, coarse woody debris, snags, 
fragmentation, corridors, and successional status and trend; (2) threatened, 
endangered, sensitive plant and animal species; (3) Wildlife Management 
Indicator species; (4) The soils, hydrology, and fishery resources; and (5) 
the human dimension including recreation, visuals, and socio/economic 
needs. 

EIS Biodiversity Index: 0.60 
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(21) White Pass Analysis Area 

Federal Agency: U.S. Department of Agriculture (Forest 
Service), Pacific Northwest Region, Naches 
Ranger District, Wenatchee National Forest, 
Washington 

Type of Report: Final EIS; August 1998 

Location of Project: Wenatchee National Forest and Gifford 
Pinchot National Forest, Yakima and Lewis 
Counties, Washington 

Type of Project and Description: Forestry Management Plan 
(Recreation) 

The Gifford Pinchot and Wenatchee National Forests propose to approve 
an amendment to the current White Pass Ski Area special use permit so 
that permit boundary expansion and additional development can be 
implemented by the permitee. The White Pass Company, permit holder 
for the White Pass Ski Area, identified a need for terrain and facilities to 
provide uninterrupted novice and intermediate skiing to maintain and 
enhance a quality recreational ski experience at White Pass. 

Methodologies and Guidelines for Biodiversity Assessment: None 

Comments: The points of concern expressed in this EIS are effects on 
threatened and endangered wildlife species, old-growth habitat, air quality, 
and heritage, historic and American Indian religious values. Specifically, 
in the section on effects of project on vegetation, the question of effect of 
project on biodiversity is mentioned. However, the EIS addresses 
biodiversity only implicitly and partially. The documented definition of 
biodiversity in the EIS is also inadequate. Biodiversity is defined as "the 
relative distribution and abundance of different plant and animal 
communities and species in an area." The genetic aspect of biodiversity is 
not given consideration in the given definition. 

EIS Biodiversity Index: 0.37 

(22) Christy Basin 
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Federal Agency: U.S. Department of Agriculture (Forest 
Service), Middle Fork Ranger District, 
Willamette National Forest, Oregon 

Type of Report: Final EIS and Record of Decision; 
September 1998 

Location of Project: Christy Basin Planning Area, Willamette 
National Forest, Lane County, Oregon 

Type of Project and Description: Forestry Management Plan (Timber 
Sale) 

The project proposes to harvest trees through regeneration and thinning 
methods; construct temporary roads; dispose harvest created forest fuels 
through burning and chipping; reforest areas harvested by regeneration 
technique and underplant some commercially thinned areas; construct 
trails; rehabilitate stream channels affected by past management; and 
enhance big game forage. Timber harvest has been proposed in this area 
to provide for an optimal and sustained amount of timber production, 
maintain the quality of the big game habitat in this area, and to construct 
trails. 

Methodologies and Guidelines for Biodiversity Assessment: None 

Comments: Biodiversity is identified as a significant issue for this 
project. However, according to the EIS, biodiversity will have a positive 
impact as a result of implementing this project. There were a number of 
public comments related to biodiversity in this EIS. Most of the 
comments relate to the fact that discussion of biodiversity in this EIS 
addresses the issue only from the standpoint of the potential to increase 
biodiversity by accelerating the development of old-growth characteristics 
by thinning. However, an honest discussion of biodiversity as it pertains 
to this project would acknowledge that biodiversity will also be decreased 
by removing canopy cover, reducing complexity, fragmenting habitat 
blocks etc. 

EIS Biodiversity Index: 0.53 

(23) Lake Crescent Management Plan 

Federal Agency: U.S. Department of Interior (National Park 
Service), Olympic National Park, 
Washington 
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(24) 

Type of Report: 

Location of Project: 

Final EIS; September 1998 

Lake Crescent Area, Olympic National Park, 
Washington 

Type of Project and Description: General Management Plan 

This EIS provides guidance for the development and use of the Lake 
Crescent Area of the Olympic National Park. It contains five alternative 
strategies for management of the area. The alternatives differ in extent 
and location of visitor facilities, and corresponding impacts on natural and 
cultural resources, park operations, and visitor use and experience. 

Methodologies and Guidelines for Biodiversity Assessment: None 

Comments: Biodiversity is implicitly and partially addressed in this EIS. 
The EIS discusses impacts of project on wildlife (including mammals, 
birds, fish, reptiles, amphibians and invertebrates). However, the term 
biodiversity is not mentioned anywhere in the EIS. 

EIS Biodiversity Index: 0.13 

Clancy Unionville Vegetation manipulation and Travel Management 
Project 

Federal Agency: 

Type of Report: 

Location of Project: 

U.S. Department of Agriculture (Forest 
Service), Helena Ranger District, Helena 
National Forest, Montana 

and 
U.S. Department of Interior (Bureau of Land 
Management), Butte Field Office, Butte 
District, Montana 

Draft EIS; October 1998 

Clancy Unionville Implementation Area, 
Helena National Forest, Lewis and Clark 
Counties, Montana 

Type of Project and Description: Vegetation Management Plan 

The EIS evaluates three alternatives for vegetation treatment and travel 
management in the Clancy-Unionville Implementation Area. Vegetation 
treatments include timber harvest with associated road construction and 
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prescribed burning. Travel management includes area and route closures. 
The purpose of the proposed project is to: (1) provide for healthy native 
forest/grassland plant communities with a wide variety of native plant 
species, including trees of varying ages, specie sand sizes, (2) minimize 
the threat of large scale, catastrophic wildfire by reducing the amount of 
forest fuels (trees, shrubs, grasses) and litter on the forest floor; (3) insure 
a variety of animal habitats to meet the needs of the area's animal species; 
(4) manage and maintain a system of roads and trails that serve the needs 
of variety of forest users; (5) produce an array of wood products, while 
still maintaining a sustainable forest; and (6) maintain/improve water 
quality and watershed conditions for the short and long term. 

Methodologies and Guidelines for Biodiversity Assessment: None 

Comments: The EIS addresses biodiversity implicitly and partially by 
discussing impacts on noxious weeds, forested vegetation, sensitive plants, 
fisheries, and wildlife. The term biodiversity is not mentioned anywhere 
in the report. 

EIS Biodiversity Index: 0.18 

(25) Cold Springs Ecosystem Management Project 

Federal Agency: U.S. Department of Agriculture (Forest 
Service), Rocky Mountain Region, Douglas 
Ranger District, Medicine Bow - Routt 
National Forest, Wyoming 

Type of Report: Draft EIS; October 1998 

Location of Project: Medicine Bow - Routt National Forest, 
Converse and Albany Counties, Wyoming 

Type of Project and Description: Forestry Management Plan (General) 

The EIS discloses the direct, indirect and cumulative environmental 
effects of proposed forest health, public access and recreation 
enhancements project in the Cold Springs area. The proposed action and 
alternatives developed include timber harvest, road construction and 
reconstruction, trails improvement and construction, and related and 
connected actions. The purpose and need of the project is to reduce high 
levels of disease occurrence and risk of insect outbreak; reduce current 
high risk for wildfire; maintain viable habitat for wildlife Management 
Indicator Species; increase public access to currently inaccessible and 
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isolated national forest tracts; and to contribute some timber raw material 
to the local and regional timber supply. 

Methodologies and Guidelines for Biodiversity Assessment: In this 
EIS, biodiversity is assessed in terms of vegetative structural diversity. 
No detailed methodologies for assessment are provided, but the EIS 
indicates that biodiversity is assessed in terms of old growth analysis, by 
calculating the percentage acreage of the forested land that provides 
horizontal and vertical diversity. 

Comments: The EIS addresses biodiversity explicitly. Biodiversity is 
assessed in terms of vegetative structural diversity. Biodiversity was 
identified as an issue during the public comments in scoping process, but 
it is not further treated as a significant issue for this project. 

EIS Biodiversity Index: 0.74 

(26) Programmatic EIS for International Bridge Crossings Along the U.S.-
Mexico Border from El Paso to Brownsville, Texas 

Federal Agency: U.S. Department of State 

Type of Report: Final EIS; November 1998 

Location of Project: Border between United States and Mexico 

Type of Project and Description: Proposed Highways (Other) 

The proposed action of this programmatic EIS is the implementation of an 
enhanced permitting process for bridges permitted by the U.S. Department 
of State along the United States-Mexico border. The U.S Department of 
State proposes to utilize the information and recommendations contained 
in this EIS to assist in its evaluation of the potential environmental impacts 
of future bridge proposals along the United States-Mexico border. 

Methodologies and Guidelines for Biodiversity Assessment: None 

Comments: The EIS addresses biodiversity only implicitly and partially. 
There are issues related to impacts on wildlife, habitat, vegetation and 
wildlife corridors and its habitat. The issue of biodiversity is discussed 
among public comments, other than that, the EIS does not even mention 
the term biodiversity. 

EIS Biodiversity Index: 0.24 
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(27) Silver Creek Integrated Resource Project 

Federal Agency: U.S. Department of Agriculture (Forest 
Service), Intermountain Region, Emmett 
Ranger District, Boise National Forest, 
Idaho 

Type of Report: Draft EIS; November 1998 

Location of Project: Boise National Forest, Valley County, Idaho 

Type of Project and Description: Resource Management Plan 

The EIS discloses the direct, indirect and cumulative environmental 
effects of a proposed Action and three alternative actions within the 
project area. The project proposes to harvest timber, apply prescribed fire, 
construct and/or reconstruct roads, restrict motorized recreation use, and 
rehabilitate damaged streambanks within the Silver Creek area. The 
purposes of the Proposed Action are to: (1) restore serai, shade intolerant 
tree species; (2) improve forest resilience to damaging insects and disease; 
(3) improve stand vigor and growth; (4) reduce the risk of large, severe 
wildfire; (5) restore streambanks and riparian areas damaged by 
unrestricted, motorized travel; and (6) provide sawlogs and other wood 
products to sustain local sawmills and communities. 

Methodologies and Guidelines for Biodiversity Assessment: None 

Comments: The EIS addresses biodiversity implicitly, and partially. The 
EIS has a separate section on biodiversity, however, it discusses 
biodiversity largely as vegetative diversity, in terms of habitat type 
classes, species composition, and structural stages. 

EIS Biodiversity Index: 0.29 

(28) Desolation Wilderness Management Guidelines 

Federal Agency: U.S. Department of Agriculture (Forest 
Service), Pacific Southwest Region, 
Eldorado National Forest and Lake Tahoe 
Basin Management Unit, California. 

Type of Report: Final EIS and Record of Decision; 
November 1998 



95 

Location of Project: Eldorado National Forest, Sierra Nevada, 
California. 

Type of Project and Description: Resource Management Plan 

The Eldorado National Forest and the Lake Tahoe Basin Management 
Unit propose to revise the management guidelines for the Desolation 
Wilderness. The purpose of the proposed project is to develop and 
implement consistent standards and guidelines for adequate wilderness 
management between the two forests. 

Methodologies for Biodiversity Assessment: None 

Comments: The EIS addresses biodiversity implicitly and partially by 
discussing impacts on several natural components of the ecosystem like 
fisheries and aquatic resources, wildlife, vegetation, and sensitive plants. 

EIS Biodiversity Index: 0.31 

(29) Clark County Wetlands Park 

Federal Agency: U.S. Department of Interior (Bureau of 
Reclamation), Lower Colorado Regional 
Office, Boulder City, Nevada 

Type of Report: Final EIS; December 1998 

Location of Project: East Las Vegas Valley, Clark County, 
Nevada 

Type of Project and Description: Construction(Wetland Park) 

This final program EIS addresses the impacts from the phased 
construction and operation of a new 8-square-mile wetland park. Four 
park alternatives as well as No Action are evaluated in the EIS. Each 
alternative emphasizes different levels of development and different types 
of amenities. Erosion control structures are included in all park 
alternatives to prevent further wetland loss and erosion threat to upstream 
facilities due to headcutting in Las Vegas Wash. 

Methodologies for Biodiversity Assessment: 

Comments: Most of the public comments for this EIS involved two 
issues, contaminants accumulating behind the proposed erosion control 
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structures and the amount of wetlands that would be developed behind 
these structures. The EIS addresses biodiversity implicitly, though only 
partially, by discussing impacts on several biological resources such as 
vegetation, wildlife, threatened and endangered species, and other species 
of concern. 

EIS Biodiversity Index: 0.24 

(30) Swamp Timber Sales 

Federal Agency: U.S. Department of Agriculture (Forest 
Service), Kootenai National Forest, Fortine 
Ranger District, Montana. 

Type of Report: Draft EIS; December 1998 

Location of Project: Salish Mountains, Kootenai National Forest, 
Lincoln County, Montana. 

Type of Project and Description: Forestry Management Plan (Timber 
Sale) 

The project proposes to: (1) manage for a diversity of plant communities 
and age classes to meet the specific habitat requirements for a variety of 
plant and animal species; (2) provide timber to support local, regional, and 
national needs; and (3) manage for stable stream channels, viable and 
productive habitats for aquatic species, and water quality that meet or 
exceed state of Montana water quality goals. 

Methodologies for Biodiversity Assessment: None 

Comments: In this EIS, biological evaluation is conducted for threatened 
and endangered species, sensitive wildlife species, and Management 
Indicator species, but not for biodiversity as a whole. Biodiversity is 
defined in the glossary of terms, but not mentioned anywhere else. 

EIS Biodiversity Index: 0.31 
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EISs for pre-1993 Time Frame 

(1) Trinity River and Tributaries 

(2) 

Federal Agency: 

Type of Report: 

Location of Project: 

U.S. Army Corps of Engineers, Fort Worth 
District, Fort Worth, Texas 

Final EIS; 1987 

Dallas/ Fort Worth Metroplex, Dallas, 
Denton, and Tarrant Counties, Texas 

Type of Project and Description: River Channel and Flood Plain 
Development 

Several development projects have been proposed in the Trinity River 
flood plain, within the Dallas/ Fort Worth Metroplex. The rapid 
population growth and urban sprawl have contributed to land values so 
high that the undeveloped Trinity River bottomlands are potentially worth 
the cost of reclamation efforts necessary to make them buildable. The 
purpose of this regional study is to identify the cumulative impacts of 
development projects in the Trinity River flood plain, and to assist the 
U.S. Army Corps of Engineers in formulating criteria for the evaluation of 
future permits in this area. 

EIS Biodiversity Index: 0.16 

Vegetation Management in the Ozark/Ouachita Mountains 

Federal Agency: 

Type of Report: 

Location of Project: 

U.S. Department of Agriculture (Forest 
Service), Southern Region, Atlanta, Georgia 

Final EIS; March 1990 

National Forests in the Ozark/Ouachita 
Mountains located in the Sate of Arkansas 
and parts of McCurtain and LeFlore 
Counties in Southeast Oklahoma. 

Type of Project and Description: Vegetation Management Plan 
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The purpose of this EIS is to establish a Vegetation Management Plan for 
the National Forests of the Ozark/Ouachita Mountains. The EIS discloses 
effects of vegetation management methods on human health and safety, 
wildlife, threatened and endangered species, vegetation, soils, water and 
aquatic animals, air, visual quality, cultural resources, wildfire, recreation, 
and others. The document evaluates 8 alternatives and the activities 
include: (1) site preparation for reforestation of pines and hardwoods; (2) 
stand management for timber stand improvement; (3) wildlife habitat 
improvement; (4) corridor maintenance of roads and trails, utilities, and 
railroads; (5) range forage improvement; and (6) fuels treatment. 

EIS Biodiversity Index: 0.21 

(3) Kansas Resource Management Plan and EIS 

Federal Agency: U.S. Department of Interior (Bureau of Land 
Management), Tulsa District Office, 
Oklahoma 

Type of Report: Draft EIS; August 1990 

Location of Project: Federal Mineral State (Within 90 Counties), 
Kansas 

Type of Project and Description: Resource Management Pan 

This Resource Management Plan and EIS identifies and analyzes the 
future options for managing the Federal Mineral Estate situated within 
Kansas. Environmental concerns included in this EIS include effects on 
air quality (dust and emissions associated with road and drill pad 
construction and drilling operations), water resources (affect on surface 
and ground water through surface erosion, contamination of streams and 
aquifers, and introduction of toxic substances into the environment), soil 
disturbance (due to construction of roads and drill pads), vegetation 
(removal due to construction activities), wildlife (loss of wildlife habitat), 
and various others. 

EIS Biodiversity Index: 0.13 

(4) Fence Lake Project 

Federal Agency: U.S. Department of Interior (Bureau of Land 
Management), Las Cruces District Office, 
New Mexico 
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(5) 

Type of Report: 

Location of Project: 

Final EIS; September 1990 

Fence Lake Area, Catron and Cibola 
Counties, New Mexico 

Type of Project and Description: Coal Lease 

The Salt River Project Agricultural Improvement and Power District 
(SRP) has applied for a federal coal lease on 6,840 acres in the Fence Lake 
Area with a objective to provide the lowest cost fuel supply for SRP. 

EIS Biodiversity Index: 0.13 

The Stonebridge Ranch Development 

Federal Agency: 

Type of Report: 

U.S. Department of Housing and Urban 
Development, Forth Worth Regional Office, 
Fort Worth, Texas 

Final EIS; November 1990 

Location of Project: City of McKinney, Collin County, Texas 

Type of Project and Description: Urban Development 

The Stonebridge Ranch Development, encompassing approximately 6,230 
acres is located within the city of McKinney. The overall project 
comprises a multipurpose development consisting of single family /multi-
family residential, recreational, institutional, and commercial uses. The 
adverse impacts associated with this project include: (1) the irreversible 
commitment and loss of productive farmland to urban use; (2) air quality 
impacts due to construction activities; (3) loss offish and wildlife habitat 
through permanent alteration and urban development, and various others. 

EIS Biodiversity Index: 0.16 
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ENVIORNMENTAL IMPACT STATEMENT OULINE 
(COUNCIL ON ENVIRONMENTAL QUALITY, 1987) 

Section Comments 

Cover Sheet The cover sheet shall not exceed one page. It must include 
a list of the responsible agencies, including the lead agency 
and any cooperating agencies; the title of the proposed 
action; the name, address, and telephone number of the 
person at the agency who can supply further information; a 
designation of the statement as a draft, final, or supplement; 
a one-paragraph abstract of the statement; and the date by 
which comments must be received. 

Summary 

Purpose and 
Need 

Alternatives, 
Including the 
Proposed 
Action 

Affected 
Environment 

Each EIS must contain an adequate and accurate summary. 
The summary must stress the major conclusions, areas of 
controversy (including issues raised by agencies and the 
public), and the issues to be resolved (including the choice 
among alternatives). It will normally not exceed 15 pages. 

The EIS shall briefly specify the underlying purpose and 
need to which the agency is responding in proposing the 
action and any alternative. 

This section is the heart of the EIS. Based on the 
information and analysis presented in the sections Affected 
Environment and Environmental Consequences, it presents 
the environmental impacts of a proposal and the 
alternatives in comparative form, thus sharply defining the 
issues and providing a clear basis for choice among options 
by the decision maker and the public. 

The EIS must succinctly describe the environment of the 
area(s) to be affected or crated by the action and 
alternatives under consideration. The descriptions are to be 
no longer than is necessary to ensure understanding of the 
effects of the alternatives. Data and analyses in a statement 
must be commensurate with the importance of the impact, 
with less-important material summarized, consolidated, or 
simply referenced. Useless bulk in statements is to be 
avoided, and effort and attention must be concentrated on 
important issues. Verbosity does not enhance the adequacy 
of an EIS. 
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Environmental 
Consequences 

This section forms the scientific and analytic basis for the 
comparisons of action and alternatives. The discussion is 
to include the environmental impacts, any adverse 
environmental effects which cannot be avoided should the 
proposal be implemented, the relationship between short-
term uses of humans' environment and the maintenance and 
enhancement of long term productivity, and any 
irreversible or irretrievable commitments of resources 
which would be involved in the proposal. 

List of preparers 

Appendices 

The EIS must list the names and qualifications (expertise, 
experience, professional disciplines) of the persons who 
were primarily responsible for preparing the document or 
significant background papers, including basic components 
of the statement. Where possible, the persons who are 
responsible for each particular analysis, including the 
analyses in background papers, should be identified. 
Normally, the list will not exceed two pages. 

If an agency prepares an appendix to an EIS, the appendix 
must consist of material prepared in connection with the 
EIS and material which substantiates any analysis 
fundamental to the statement. It must be analytic and 
relevant to the decision to be made and must be circulated 
with the EIS or be readily available on request. 
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