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1. INTRODUCTION

The combined, incremental sffects of human activiy. referred to as cumulative.
impacts. pose a serious threat (o the environment. While they may be
insignificant by themse ves, cumuative impacts accumulate over time. from one
or more sources. and can result i the degradation of important resources.
Because federal projects cause or are affected by cumulative impacts, this type
of impact must be assessed in documents prepared under the National
Environmental Policy Act (NEPA). The purpose of this guidance is to assist EPA
reviewers of NEPA documents in providing accurate, realistic, and consistent
comments on the assessment of cumulative mpacts. The guidance focuses on
specific issues that are criical in EPA's review of NEPA documents under
Section 309 of the Clean Air Act. While there is no "cookbook” method of
assessing cumulative impacts, the guidance offers information on what issues to
look for in the analysis. what practical considerations should be kept in mind
when reviewing the analysis, and what should be said in EPA comments
concerning the adequacy of the analyss.

The assessment of cumulative impacts in NEPA documents is required by
Council on Environmental Quality (CEQ) reguiations (CEQ. 1987). Cumukative
impacts. however, are not often fully addressed in NEPA documents dus o the
difficulty in understanding the complexities of these impacts. a lack of available
information on their consequences, and the desire to imit the scope of
environmental analysis. To improve how cumulative impacts are assessed in
environmental impact analysis. CEQ developed a handbook entitled *Considering
Cumulative Effects under the National Enviranmental Policy Act (CEQ 1987),
CEQ's handbook offers the most comprehensive and useful information to date
on practical methods for addressing cumulative effects in NEPA documents.
Consequently. the concepts presented in the handbook serve as the foundation
for this guidance. Reviewers are urged 1o use this guidance and the CEQ
handbook simultansously.
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1. INTRODUCTION
The combined, incremental effects of human activity, referred to as cumulative impacts, pose a serious threat to the environment. While they may be insignificant by themselves, cumulative impacts accumulate over time, from one or more sources, and can result in the degradation of important resources. Because federal projects cause or are affected by cumulative impacts, this type of impact must be assessed in documents prepared under the National Environmental Policy Act (NEPA). The purpose of this guidance is to assist EPA reviewers of NEPA documents in providing accurate, realistic, and consistent comments on the assessment of cumulative impacts. The guidance focuses on specific issues that are critical in EPA's review of NEPA documents under Section 309 of the Clean Air Act. While there is no "cookbook" method of assessing cumulative impacts, the guidance offers information on what issues to look for in the analysis, what practical considerations should be kept in mind when reviewing the analysis, and what should be said in EPA comments concerning the adequacy of the analysis.
The assessment of cumulative impacts in NEPA documents is required by Council on Environmental Quality (CEQ) regulations (CEQ, 1987). Cumulative impacts, however, are not often fully addressed in NEPA documents due to the difficulty in understanding the complexities of these impacts, a lack of available information on their consequences, and the desire to limit the scope of environmental analysis. To improve how cumulative impacts are assessed in environmental impact analysis, CEQ developed a handbook entitled "Considering Cumulative Effects under the National Environmental Policy Act" (CEQ 1997). CEQ's handbook offers the most comprehensive and useful information to date on practical methods for addressing cumulative effects in NEPA documents. Consequently, the concepts presented in the handbook serve as the foundation for this guidance. Reviewers are urged to use this guidance and the CEQ handbook simultaneously.
	[image: image2.png]The guidance has four sections ncluding this introduction. Section 2 What are
Cumulative Impacts brisfly summarizes the definition and basic concepts used in
this guidance. Section 3 EPA's Review of Cumulative Impacts addres ses several
fundamental que stions concerning EPA's review of cumulative effects in a NEPA
‘analysis. Section 4 Major Review Areas discusses several of the key areas that
should be considered to adequately analyze cumulative impacts and offers.
practical suggestions on how to prepare comments to address cumulative
impacts in NEPA documents. References are cited in a bibliography.

2. WHAT ARE CUMULATIVE IMPACTS?

Cumuiative impacts result when the effects of an action are added to of interact
with other effects in a particular piace and within a particular time. It is the.
combination of these effects, and any resulting environmental degradation. that
should be the focus of cumulative impact analysis. While impacts can be
differentiated by direct, indirect, and cumulative. the concept of cumulative
impacts takes into account all disturbances since cumulaive impacts resultin the
‘compounding of the effects of all actions over time. Thus the cumuiative impacts
of an action can be viewed as the total effects on a resurce. ecosystem, or
human community of that action and all other activities affecting that resource no
matter what entiy (federal, non-federal. or private) i taking the actions
Consistent with the CEQ regulations (CEQ. 1987), eflects and impacts are used
synonymously in the guidance.

CEQ's reguiations (CEQ, 1967) explicitly state that cumulative impacts must be
evaluated along with the direct effects and indirect effects of each alternative. By
mandating the consideration of cumulative impacts. the reguiations ensure that
the range of actions that is considered in NEPA documents includes not only the
project proposal but also all actions that coukd contribute o cumulative impacts.
Federal agencies prepare cumulative impact analysis using different terms and
‘approaches. To avoid arguing over semantic differences. EPA reviewers shouid
‘avoid conflicts over terminology and pursue a common sense approach. The
concept of cumulative impacts as tofal impacts provided above is meant to
faciliate discussion in this document. but it s not intended to replace other
usages that meet the intent of good cumulative effects analysis.

3. EPA'S REVIEW OF CUMULATIVE IMPACTS

This section addresses fundamental questions concerning EPA's review of
cumulative impact analysis in NEPA documents

Q. How should EPA review cumulative impacts analyses in NEPA documents?
A. The assessment of cumuiative impacts is not substantaly different from the

assessment of direct or indirect impacts. The same type of considerations are
made to determine the environmental consequences of the alternatives for direct,






The guidance has four sections including this introduction. Section 2 What are Cumulative Impacts briefly summarizes the definition and basic concepts used in this guidance. Section 3 EPA's Review of Cumulative Impacts addresses several fundamental questions concerning EPA's review of cumulative effects in a NEPA analysis. Section 4 Major Review Areas discusses several of the key areas that should be considered to adequately analyze cumulative impacts and offers practical suggestions on how to prepare comments to address cumulative impacts in NEPA documents. References are cited in a bibliography.
2. WHAT ARE CUMULATIVE IMPACTS?
Cumulative impacts result when the effects of an action are added to or interact with other effects in a particular place and within a particular time. It is the combination of these effects, and any resulting environmental degradation, that should be the focus of cumulative impact analysis. While impacts can be differentiated by direct, indirect, and cumulative, the concept of cumulative impacts takes into account all disturbances since cumulative impacts result in the compounding of the effects of all actions over time. Thus the cumulative impacts of an action can be viewed as the total effects on a resource, ecosystem, or human community of that action and all other activities affecting that resource no matter what entity (federal, non-federal, or private) is taking the actions . Consistent with the CEQ regulations (CEQ, 1987), effects and impacts are used synonymously in the guidance.
CEQ's regulations (CEQ, 1987) explicitly state that cumulative impacts must be evaluated along with the direct effects and indirect effects of each alternative. By mandating the consideration of cumulative impacts, the regulations ensure that the range of actions that is considered in NEPA documents includes not only the project proposal but also all actions that could contribute to cumulative impacts. Federal agencies prepare cumulative impact analysis using different terms and approaches. To avoid arguing over semantic differences, EPA reviewers should avoid conflicts over terminology and pursue a common sense approach. The concept of cumulative impacts as total impacts provided above is meant to facilitate discussion in this document, but it is not intended to replace other usages that meet the intent of good cumulative effects analysis.
3. EPA'S REVIEW OF CUMULATIVE IMPACTS
This section addresses fundamental questions concerning EPA's review of cumulative impact analysis in NEPA documents.
Q. How should EPA review cumulative impacts analyses in NEPA documents?
A. The assessment of cumulative impacts is not substantially different from the assessment of direct or indirect impacts. The same type of considerations are made to determine the environmental consequences of the alternatives for direct,
	[image: image3.png]indirect, or cumulative impacts. One possible diference is that cumulative impact
assessment entails a more extensive and broader review of possible effects
Reviewers should recognize that while no "caokbook’ approach to cumulative.
impacts analysis exists. a general approach is deseribed in the CEQ handbook.
As with the review of direct or indirect impacts, EPA review of cumulative impacts
‘analysis is most effective ff done early in the process. especially in the scoping
phase.

Federal agencies have the responsibilly of determining how and the extent to
which cumulative impacts are assessed in NEPA documents and documenting
that effort. In reviewing the analysis. the EPA reviewer should determine if the
information presented is commensurate with the impacts of the project. L., a
greater degree of detail is needed for more potentially serious impacts. In
‘addition, in making its rating determinations. EPA will consider cumulative
impacts when determining the environmental impact of the action and the
‘adequacy of the analysis. EPA comments should identfy significant cumuiative
impacts that may affect resources of concern and suggest mitigation measures
that will avoid or minimize adverse effects to the enviranment. Whik this
‘guidance emphasizes the effects of projects on ecological resources, other
resources and areas that should be considered include socioeconomic
resources. human health, recreation. quality of i issues, and cultural and
historical resources.

Q. Should EPA reviewers expect that cumulative impact analysis be done in all
NEPA documents?

A. NEPA documents do not necessarily require cumulative impact assessments
inevery case. However, EPA expects that the action agency consider whether
cumuiative impacts is a significant issue that should be addressed every time a
NEPA document s prepared. NEPA documents in this context includes both
environmental assessments and environmental impact statements. As with most
NEPA assessments, the analysis shouid be commensurate with the project’s
impacts and the resources affected. In all phases of the cumulative impact
assessment, EPA should ensure that the level of analysis and scope are
commensurate with the potential impacts. resources affected. project scale, and
other factors. Whike profects that have long-iasting and wide spread effects in
environmentally sensitive areas should receive close scrutiny. some projects may
not require in-depth consideration of cumulative impacts. For example, small
scale profects that have minimal impacts that are of short-duration would not
likely contribute significantly to cumulative impacts.

Q. Can cumuiative impacts be the basis for adverse ratings?
A. Cumulative impacts that result in significant impacts can be the basis for

adverse ratings. EPA will consider cumulative impacts when determining the
rating for the environmental impacts of the proposed project. Ratings shouid be






indirect, or cumulative impacts. One possible difference is that cumulative impact assessment entails a more extensive and broader review of possible effects. Reviewers should recognize that while no "cookbook" approach to cumulative impacts analysis exists, a general approach is described in the CEQ handbook. As with the review of direct or indirect impacts, EPA review of cumulative impacts analysis is most effective if done early in the process, especially in the scoping phase.
Federal agencies have the responsibility of determining how and the extent to which cumulative impacts are assessed in NEPA documents and documenting that effort. In reviewing the analysis, the EPA reviewer should determine if the information presented is commensurate with the impacts of the project, i.e., a greater degree of detail is needed for more potentially serious impacts. In addition, in making its rating determinations, EPA will consider cumulative impacts when determining the environmental impact of the action and the adequacy of the analysis. EPA comments should identify significant cumulative impacts that may affect resources of concern and suggest mitigation measures that will avoid or minimize adverse effects to the environment. While this guidance emphasizes the effects of projects on ecological resources, other resources and areas that should be considered include socioeconomic resources, human health, recreation, quality of life issues, and cultural and historical resources.
Q. Should EPA reviewers expect that cumulative impact analysis be done in all NEPA documents?
A. NEPA documents do not necessarily require cumulative impact assessments in every case. However, EPA expects that the action agency consider whether cumulative impacts is a significant issue that should be addressed every time a NEPA document is prepared. NEPA documents in this context includes both environmental assessments and environmental impact statements. As with most NEPA assessments, the analysis should be commensurate with the project's impacts and the resources affected. In all phases of the cumulative impact assessment, EPA should ensure that the level of analysis and scope are commensurate with the potential impacts, resources affected, project scale, and other factors. While projects that have long-lasting and widespread effects in environmentally sensitive areas should receive close scrutiny, some projects may not require in-depth consideration of cumulative impacts. For example, small scale projects that have minimal impacts that are of short-duration would not likely contribute significantly to cumulative impacts.
Q. Can cumulative impacts be the basis for adverse ratings?
A. Cumulative impacts that result in significant impacts can be the basis for adverse ratings. EPA will consider cumulative impacts when determining the rating for the environmental impacts of the proposed project. Ratings should be
	[image: image4.png]based on the overall snvironmental impact of the proposed project or action,
which includes cumulative impacts. When the NEPA document does not contain
sufficient information, the determination of potential, total project impacts may be
based on other documents. information, or on-site surveys. In these situations.
the reviewer should ientily the source of information that s the basis for EPA
comments including those related to cumulative impact analysis.

Q. Should EPA comments suggest mitigation measures to address cumulative
impacts?

A. The EPA's manual on reviewing and commenting on federal actions under
NEPA and section 309 of the Clean Alr Act (EPA, 1984) states that EPA'S
comments should include mitigation measures ..o avaid or minimize damage to
the environment, or to protect, restore, and enhance the environment'. Itis
‘appropriate for EPA comments to include recommendations for mitigation that
‘address the cumulative impacts of the project. The comments should suggesta
range of mitigation that addresses differing sources of the cumulative impacts. At
2 minimum. the mitigation should address the proposed project’s contribution fo
the cumulative impacts. In addition, it is appropriate {o suggest mitigation to
‘address cumuiative impacts that are caused by activities other than the proposed
project. For example. mitigation could includs forming partnerships among the
different governmental agencies and private organizations to work on
environmental restoration when those entities have contributed to cumuiative
impacts over a long period of time. It is imporiant to note that EPA suggestions
for mitigation are not nece ssarlly consirained by whether the action agency has
jurisdiction to implement the measures but the measures should be realistic and
technically feasible.

Q. Do EPA reviewers have o prove that cumulative impacts are occurring i the
issue of cumulative impacts is raised by a proposed project?

A. Ultimately, the action agency is responsibie for determining whether
cumulative impacts will oceur. However, EPA reviewers should provide enough
information in their comments to show the likelihood that cumulative impacts will
oceur. In order to make the case that the NEPA documents should include
‘cumulative impact analysis, EPA comments need only {0 show the potental for
cumulative impacts to occur. not absolute proof that such impacts will take piace.
EPA reviewers should use existing data to support an argument for considering
cumulative impacts in the document.

4. MAJOR REVIEW AREAS

Several key areas of information should be considered by EPA reviewers in
determining whether the cumulative impacts assessment ina NEPA document is
‘adequate. These areas. as described below, expand on the approach presented
in the CEQ handbook. Each subsection presents background information on one.
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based on the overall environmental impact of the proposed project or action, which includes cumulative impacts. When the NEPA document does not contain sufficient information, the determination of potential, total project impacts may be based on other documents, information, or on-site surveys. In these situations, the reviewer should identify the source of information that is the basis for EPA comments including those related to cumulative impact analysis.
Q. Should EPA comments suggest mitigation measures to address cumulative impacts?
A. The EPA's manual on reviewing and commenting on federal actions under NEPA and section 309 of the Clean Air Act (EPA, 1984) states that EPA's comments should include mitigation measures "...to avoid or minimize damage to the environment, or to protect, restore, and enhance the environment". It is appropriate for EPA comments to include recommendations for mitigation that address the cumulative impacts of the project. The comments should suggest a range of mitigation that addresses differing sources of the cumulative impacts. At a minimum, the mitigation should address the proposed project's contribution to the cumulative impacts. In addition, it is appropriate to suggest mitigation to address cumulative impacts that are caused by activities other than the proposed project. For example, mitigation could include forming partnerships among the different governmental agencies and private organizations to work on environmental restoration when those entities have contributed to cumulative impacts over a long period of time. It is important to note that EPA suggestions for mitigation are not necessarily constrained by whether the action agency has jurisdiction to implement the measures but the measures should be realistic and technically feasible.
Q. Do EPA reviewers have to prove that cumulative impacts are occurring if the issue of cumulative impacts is raised by a proposed project?
A. Ultimately, the action agency is responsible for determining whether cumulative impacts will occur. However, EPA reviewers should provide enough information in their comments to show the likelihood that cumulative impacts will occur. In order to make the case that the NEPA documents should include cumulative impact analysis, EPA comments need only to show the potential for cumulative impacts to occur, not absolute proof that such impacts will take place. EPA reviewers should use existing data to support an argument for considering cumulative impacts in the document.
4. MAJOR REVIEW AREAS
Several key areas of information should be considered by EPA reviewers in determining whether the cumulative impacts assessment in a NEPA document is adequate. These areas, as described below, expand on the approach presented in the CEQ handbook. Each subsection presents background information on one
Consideration Of Cumulative Impacts In EPA Review of NEPA Documents www.epa.gov/compliance/resources/policies/nepa/cumulative.pdf
	[image: image5.png]of five areas and offers guidance on what EPA reviewers should look for in the
assessment of cumulative impacts.

4.1 Resources and Ecosystem Components.

EPA Review Approach

In reviewing cumulative impacts analysis. EPA reviewers should focus on the
specific resources and ecological components that can be affected by the.
incremental effects of the proposed action and other actions in the same
geographic area. EPA reviewers should defermine whether the NEPA analysis
has identified the resources and ecosysiem components cumuiatively mpacied
by the proposed action and other actions. The reviewer can determin which
resources are cumulatively affected by considering:

(1) whether the resource is especially vulnerable to incremental ffects;

(2) whether the proposed action is one of several similar actions in the same.
geographic area:

(3) whether other activiies in the area have similar effects on the resource:
(4) whether these effects have been historically significant for this resource; and

(5) whether other analyses in the area have identified a cumulative effects

Three documents that can provide useful information when considering important
resource components include the 1993 EPA report, "Habitat Evaluation: Issues in
Environmental Analysis Review". the 1993 CEQ report, “Incorporating
Biodiversity Considerations Into Environmental Impact Analysis Under the.
National Environmental Policy Act’, and the 1994 EPA report "Evaluation of
Ecological Impacts from Highway Development".

Cumuiative impacts can affect a broad array of resources and scosystem
‘components. In addition to considering the biological resources that are the
staple of NEPA analysis. examples of other resources that should be considered
include historic and archazological sites. socioeconomic services and issues.
‘and community structure and character. While a broad consideration of
resources is necessary for the adequate assessment of cumulative mpacts, the
‘analysis should be expanded for only those resources that are significantly
affected. In similar fashion, ecosystem components should be considered when
they are significantly affected by cumulative impacts. The measure of cumulative
effects is any change to the function of these ecosystem components.

Discussion

‘www.nitropdt.com






of five areas and offers guidance on what EPA reviewers should look for in the assessment of cumulative impacts.
4.1 Resources and Ecosystem Components
EPA Review Approach
In reviewing cumulative impacts analysis, EPA reviewers should focus on the specific resources and ecological components that can be affected by the incremental effects of the proposed action and other actions in the same geographic area. EPA reviewers should determine whether the NEPA analysis has identified the resources and ecosystem components cumulatively impacted by the proposed action and other actions. The reviewer can determine which resources are cumulatively affected by considering:
(1) whether the resource is especially vulnerable to incremental effects;
(2) whether the proposed action is one of several similar actions in the same geographic area;
(3) whether other activities in the area have similar effects on the resource;
(4) whether these effects have been historically significant for this resource; and
(5) whether other analyses in the area have identified a cumulative effects concern.
Three documents that can provide useful information when considering important resource components include the 1993 EPA report, "Habitat Evaluation: Issues in Environmental Analysis Review", the 1993 CEQ report, "Incorporating Biodiversity Considerations Into Environmental Impact Analysis Under the National Environmental Policy Act", and the 1994 EPA report "Evaluation of Ecological Impacts from Highway Development".
Cumulative impacts can affect a broad array of resources and ecosystem components. In addition to considering the biological resources that are the staple of NEPA analysis, examples of other resources that should be considered include historic and archaeological sites, socioeconomic services and issues, and community structure and character. While a broad consideration of resources is necessary for the adequate assessment of cumulative impacts, the analysis should be expanded for only those resources that are significantly affected. In similar fashion, ecosystem components should be considered when they are significantly affected by cumulative impacts. The measure of cumulative effects is any change to the function of these ecosystem components.
Discussion
www.nitropdf.com
	[image: image6.png]NEPA documents generally consider only a limited number of resources that may
be potentially affected by cumulative impasts. In addition, assessments of
impacts to biological resources generally have been limited to selected game.
species. federally or siate listed threatened and endangered species. and
wetiands habitats. These approaches are 100 limited and should be expanded to
consider other valuable resources which could be affected. whik also
considering a broader array of potental effects.

As an example, federal assessment and mitigation for the 0ss of wetiands often
focus primarily on the acreage affected rather than the function of the wetiand
within the broader ecosystem. In such a case. the impact 1o the wetland might
not be deemed significant if the wetland had o immediate wildife values or other
notable characteristics. However. by expanding the assessment to consider the.
full amay of wetland functions and their importance with a broader contex!
cumulative impacts could be more fully assessed. For example, mportant
functions to focus on coukd include the wetlands role as a nursery for
recreationally andior commercially valuable aquatic species: ts abilly o
minimize downstream flooding: and fts abily to improve water qualiy.

To ensure the inclusion of the resources that may be most susceplible.
cumulative impacts can be anticipated by considering where cumuiative effects
are likely to oceur and what actions would most likely produce cumulative effects.
A framework for this consideration for forested areas is modified from Bedford
and Preston (1988). Ceriain types of forests are more likely to be affected by
cumulative effects as described by the following examples:

1) forests downwind fram major sources of air pollution that contain plant
organisms that are susce ptible {0 0zone and other airborne pollutants

2) forested areas lower in a watershed because they are often closer fo
development and pollutants follow the movement of water.

3) forests that are susceptible to fragmentation because, with increasing
fragmentation. areas will have a large perimeter in relation 1o ther area; and

4) areas experiencing development pressure
Fesaurces of concern may also be identified by considering actions that alter
=cological processes and therefore can be expected to produce cumulative
effects. Changing hydrologic patterns, for example. i likely to licit cumulative
effects. Bedford and Preston (1988) offered the following alterations that would
likely inifiate cumulative effects in wetiands or watersheds:

1) changes in sediment transport;

2) alteration of discharge and refention rates of water.
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NEPA documents generally consider only a limited number of resources that may be potentially affected by cumulative impacts. In addition, assessments of impacts to biological resources generally have been limited to selected game species, federally or state listed threatened and endangered species, and wetlands habitats. These approaches are too limited and should be expanded to consider other valuable resources which could be affected, while also considering a broader array of potential effects.
As an example, federal assessment and mitigation for the loss of wetlands often focus primarily on the acreage affected rather than the function of the wetland within the broader ecosystem. In such a case, the impact to the wetland might not be deemed significant if the wetland had no immediate wildlife values or other notable characteristics. However, by expanding the assessment to consider the full array of wetland functions and their importance with a broader context, cumulative impacts could be more fully assessed. For example, important functions to focus on could include the wetlands' role as a nursery for recreationally and/or commercially valuable aquatic species; its ability to minimize downstream flooding; and its ability to improve water quality.
To ensure the inclusion of the resources that may be most susceptible, cumulative impacts can be anticipated by considering where cumulative effects are likely to occur and what actions would most likely produce cumulative effects. A framework for this consideration for forested areas is modified from Bedford and Preston (1988). Certain types of forests are more likely to be affected by cumulative effects as described by the following examples:
1) forests downwind from major sources of air pollution that contain plant organisms that are susceptible to ozone and other airborne pollutants;
2) forested areas lower in a watershed because they are often closer to development and pollutants follow the movement of water;
3) forests that are susceptible to fragmentation because, with increasing fragmentation, areas will have a large perimeter in relation to their area; and
4) areas experiencing development pressure.
Resources of concern may also be identified by considering actions that alter ecological processes and therefore can be expected to produce cumulative effects. Changing hydrologic patterns, for example, is likely to elicit cumulative effects. Bedford and Preston (1988) offered the following alterations that would likely initiate cumulative effects in wetlands or watersheds:
1) changes in sediment transport;
2) alteration of discharge and retention rates of water;
www.nitropdf.com
	[image: image7.png]3) changes in velocity of water moving through the system.

4) disposal of organic polutants where uptake is controlled by biological
processes:

5) disposal of chemicals that sasily separate from sediment and other materials
1o which they are attached: and

6) fllng of wetlands that results in increased pollutant loadings.

The NEPA document should identily which resources or scosystem components
of concern might be affected by the proposed action or ts alternatives within the
project area. Once these resources have been identified, consideration should be
given 1o the ecological requirements needed 1o sustain the resources. It is
important that the NEPA document consider these broader ecolagical
requirements when assessing how the project and other actions may
cumulatively affect the resources of concern. Often these ecological
requirements may extend beyond the boundaries of the project area. but
reasonable limits shouid be made 1o the scope of the analysis.

NEPA Example: Several examples exist of agency NEPA documents that have
included a thorough consideration of resources. The Supplemental Information
Report for the Trail Creek Timber Sale, Wisdom Ranger District, Beaverhead
National Forest, MT was prepared by the Forest Service (Forest Service, 1991)
to consider two important resources (ecosystem components) that were not
included in the FEIS for the project. The two resources were (1) the value of the
Trail Creek area as a biological corridor between adjacent wilderness and
roadiess areas and (2) the biodiversity of the Trail Creek area and surrounding
lands as it might be affected by habitat fragmentation. The report considered
potential impacts in the context of the natural disturbance process, such as fire
and insects, that have continually altered the distribution and abundance of
mature forest and associated wildlife and plant species in the Trail Creek area
since the retreat of the Pleistocene glaciers about 10,000 years ago.

Ecosystem processes at the landscape level have traditionally been overlooked,
but are now considered among the resources most likely to be affected.
cumulatively by multple activites. The Forest Service and other agencies are.
now applying an ecosystem approach to many NEPA analyses to better consider
these resources. Other examples include the Draft Supplemental E1S on
Management of Habitat for Late-Successional and Old-Growth Forest Related
Species (Forest Service and BLM, 1993) and the current Draft EISs for the
Interior Columbia Basin Management Project (Forest Service and BLM, 1997).
The Federal Highway Administration (1996) is also beginning o apply an
‘analogous system approach to the impact assessment of human communitis.

4.2 Geographic Boundaries and Time Period
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3) changes in velocity of water moving through the system;
4) disposal of organic pollutants where uptake is controlled by biological processes;
5) disposal of chemicals that easily separate from sediment and other materials to which they are attached; and
6) filling of wetlands that results in increased pollutant loadings.
The NEPA document should identify which resources or ecosystem components of concern might be affected by the proposed action or its alternatives within the project area. Once these resources have been identified, consideration should be given to the ecological requirements needed to sustain the resources. It is important that the NEPA document consider these broader ecological requirements when assessing how the project and other actions may cumulatively affect the resources of concern. Often these ecological requirements may extend beyond the boundaries of the project area, but reasonable limits should be made to the scope of the analysis.
NEPA Example: Several examples exist of agency NEPA documents that have included a thorough consideration of resources. The Supplemental Information Report for the Trail Creek Timber Sale, Wisdom Ranger District, Beaverhead National Forest, MT was prepared by the Forest Service (Forest Service, 1991) to consider two important resources (ecosystem components) that were not included in the FEIS for the project. The two resources were (1) the value of the Trail Creek area as a biological corridor between adjacent wilderness and roadless areas and (2) the biodiversity of the Trail Creek area and surrounding lands as it might be affected by habitat fragmentation. The report considered potential impacts in the context of the natural disturbance process, such as fire and insects, that have continually altered the distribution and abundance of mature forest and associated wildlife and plant species in the Trail Creek area since the retreat of the Pleistocene glaciers about 10,000 years ago.
Ecosystem processes at the landscape level have traditionally been overlooked, but are now considered among the resources most likely to be affected cumulatively by multiple activities. The Forest Service and other agencies are now applying an ecosystem approach to many NEPA analyses to better consider these resources. Other examples include the Draft Supplemental EIS on Management of Habitat for Late-Successional and Old-Growth Forest Related Species (Forest Service and BLM, 1993) and the current Draft EISs for the Interior Columbia Basin Management Project (Forest Service and BLM, 1997). The Federal Highway Administration (1996) is also beginning to apply an analogous system approach to the impact assessment of human communities.
4.2 Geographic Boundaries and Time Period
www.nitropdf.com
	[image: image8.png]EPA Review Approach

Geographic boundaries and time periods used in cumulative impact analysis.
should be based on all resources of concern and all o the actions that may
contribute. along with the project effects. to cumulative impacts. Generally. the
scope of analysis will bs broader than the scope of analysis used in assessing
direct o indirect effects. To avol extending data and analytical requirements
beyond those relevant to decision making. a practical delineation of the spatal
and temporal scales is needed. The selection of geographic boundarkes and time
period should be., whenever possible, based on the natural boundaries of
resources of concern and the period of time that the proposed action's impacts
will persist, even beyond the project lfe. EPA reviewers should defermine.
whether the NEPA analysis has used geographic and time boundaries large
‘Snough to includ all polentially signiicant efiects on the resources of concern.
The NEPA document should delineate appropriate geographic areas including
hatural ecological boundaries, whenever possible. and should evaluate the time
period of the project’s effects.

Discussion

‘Spatial and temporal boundaries should not be overly restricted in cumuiative.
impact analysis. Agencies tend to limit the scope of their analyses to those areas
over which they have direct authority or fo the boundary of the relevant
management area or project area. This is often inadequate because it may not
cover the extent of the effects to the area or resources of concern. The most
common temporal scope is the life of the project. This may not be appropriate if
the effects last longer than the project’s useful Ife.

The EPA reviewer can defermine an appropriate spatial scope of the cumuiative
impact analysis by considering how the resources are being affected. This
determination involves two basic steps:

(1) identiying a geographic area that includes resources potentially affected by
the proposed project and

(2) extending that area, when necessary. to include the same and other
resources affected by the combined impacts of the project and other actions.

In practice, the areas for several target species or components of the ecosystem
can often be captured by a single ecoregion or watershed. For example. an
impact assessment for a forest pian modification may have o be expanded
beyond its administrative forest management unit. Instead. the scope of the
assessment might consider the entire watershed for the area covering portions of
wikieme ss areas, national or state parks. other federal lands, and private
holdings. Boundaries would be based on the resources of concern and the
characteristics of the specific area to be assessed. Examples include stream

‘www.nitropdt.com






EPA Review Approach
Geographic boundaries and time periods used in cumulative impact analysis should be based on all resources of concern and all of the actions that may contribute, along with the project effects, to cumulative impacts. Generally, the scope of analysis will be broader than the scope of analysis used in assessing direct or indirect effects. To avoid extending data and analytical requirements beyond those relevant to decision making, a practical delineation of the spatial and temporal scales is needed. The selection of geographic boundaries and time period should be, whenever possible, based on the natural boundaries of resources of concern and the period of time that the proposed action's impacts will persist, even beyond the project life. EPA reviewers should determine whether the NEPA analysis has used geographic and time boundaries large enough to include all potentially significant effects on the resources of concern. The NEPA document should delineate appropriate geographic areas including natural ecological boundaries, whenever possible, and should evaluate the time period of the project's effects.
Discussion
Spatial and temporal boundaries should not be overly restricted in cumulative impact analysis. Agencies tend to limit the scope of their analyses to those areas over which they have direct authority or to the boundary of the relevant management area or project area. This is often inadequate because it may not cover the extent of the effects to the area or resources of concern. The most common temporal scope is the life of the project. This may not be appropriate if the effects last longer than the project's useful life.
The EPA reviewer can determine an appropriate spatial scope of the cumulative impact analysis by considering how the resources are being affected. This determination involves two basic steps:
(1) identifying a geographic area that includes resources potentially affected by the proposed project and
(2) extending that area, when necessary, to include the same and other resources affected by the combined impacts of the project and other actions.
In practice, the areas for several target species or components of the ecosystem can often be captured by a single ecoregion or watershed. For example, an impact assessment for a forest plan modification may have to be expanded beyond its administrative forest management unit. Instead, the scope of the assessment might consider the entire watershed for the area covering portions of wilderness areas, national or state parks, other federal lands, and private holdings. Boundaries would be based on the resources of concern and the characteristics of the specific area to be assessed. Examples include stream
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	[image: image9.png]sections important for salmonid fesding or spawning that are wihin or
downstream of the administrative unit; mainienance of disturbance patterns fo
ensure structural and functional integrity of regional forests; and biological
corridors and wiklife habitat that connect public and private lands. For practical
purposes. ecological boundaries may need to be combined with politial
boundaries to adequately defineate the assessment area.

NEPA Example: The Final Supplemental EIS on Management of Habitat for Late-
‘Successional and Old-Growth Forest Related Species (Forest Service and BLM,
1994) s an important example of study boundaries combining adminisirative
units with natural regions. The planning area for the EIS included ai lands
‘administered by the Forest Service and the Bureau of Land Management within
the range of the northern spotted owl. This species range matched well with the
‘ecosystem consisting of late-successional and old-growth forest in the region.

EPA reviewers should rscommend that the proper spatial scope of the analysis
include geographic areas that sustain the resources of concern. Imporianty. the
geographical boundaries should not be extended to the point that the analysis
becomes unwieldy and useless for decision-making. In many cases. the analysis
should use an ecological region boundary that focuses on the natural units that
constitute the resources of concern. Three examples of ciassifications of
cological regions that may be useful for large geographic areas include
Omernik's EPA ecoregions (Omernik, 1989), Bailey's Forest Service ecoregions
(Balley. 1978). and the USGS hydrologic units or watersheds. The Natural
Fesaurces Conservation Service uses delineated areas termed Major Land
Resources Areas that are based on soil types, climate, geology. topography. and
hydrology. For non-scolagical resources, other geographic areas. such as
historic districts (for cultural resources) or metropolitan areas (for economics).
should be used,

NEPA Example: The Draft EIS on the Special Area Management Flan (SAMF)
for the Hackensack Meadowiands District, NJ (EPA and Army Corps of
Enginers, 1995) is another example of creating a study area that considers both
political boundaries and natural boundaries for both management utilty and
resource relevance. The plan covers an area with 14 municipallties in two
‘counties that are experiencing continual pressure for development. Prepared by
the U.S. EPA, U.S. Army Corps of Engineers, and Hackensack Meadowlands
Development Commission, the draft EIS assesses the cumulative impacts of
development scenarios within an area that includes 8,500 acres of wefiands that,
because of their position i the landscape, “perform a number of significant
‘ecological functions and support a diverse community of associated widife.”

Determining the temporal scope requires estimating the length of fime the effects
o the proposed action will iast. More specifically. this length of tine extends as
long as the effects may singly. or in combination with other anticipated effects, be
significant on the resources of concern. At the point where the contribution of
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sections important for salmonid feeding or spawning that are within or downstream of the administrative unit; maintenance of disturbance patterns to ensure structural and functional integrity of regional forests; and biological corridors and wildlife habitat that connect public and private lands. For practical purposes, ecological boundaries may need to be combined with political boundaries to adequately delineate the assessment area.
NEPA Example: The Final Supplemental EIS on Management of Habitat for Late- Successional and Old-Growth Forest Related Species (Forest Service and BLM, 1994) is an important example of study boundaries combining administrative units with natural regions. The planning area for the EIS included all lands administered by the Forest Service and the Bureau of Land Management within the range of the northern spotted owl. This species range matched well with the ecosystem consisting of late-successional and old-growth forest in the region.
EPA reviewers should recommend that the proper spatial scope of the analysis include geographic areas that sustain the resources of concern. Importantly, the geographical boundaries should not be extended to the point that the analysis becomes unwieldy and useless for decision-making. In many cases, the analysis should use an ecological region boundary that focuses on the natural units that constitute the resources of concern. Three examples of classifications of ecological regions that may be useful for large geographic areas include Omernik's EPA ecoregions (Omernik, 1989), Bailey's Forest Service ecoregions (Bailey, 1978), and the USGS hydrologic units or watersheds. The Natural Resources Conservation Service uses delineated areas termed Major Land Resources Areas that are based on soil types, climate, geology, topography, and hydrology. For non-ecological resources, other geographic areas, such as historic districts (for cultural resources) or metropolitan areas (for economics), should be used.
NEPA Example: The Draft EIS on the Special Area Management Plan (SAMP) for the Hackensack Meadowlands District, NJ (EPA and Army Corps of Engineers, 1995) is another example of creating a study area that considers both political boundaries and natural boundaries for both management utility and resource relevance. The plan covers an area with 14 municipalities in two counties that are experiencing continual pressure for development. Prepared by the U.S. EPA, U.S. Army Corps of Engineers, and Hackensack Meadowlands Development Commission, the draft EIS assesses the cumulative impacts of development scenarios within an area that includes 8,500 acres of wetlands that, because of their position in the landscape, "perform a number of significant ecological functions and support a diverse community of associated wildlife."
Determining the temporal scope requires estimating the length of time the effects of the proposed action will last. More specifically, this length of time extends as long as the effects may singly, or in combination with other anticipated effects, be significant on the resources of concern. At the point where the contribution of
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	[image: image10.png]effects of the action, or combination of all actions. to the cumulative impact is not
significant the analysis should stop. Because the important factor in determining
cumulative impactis the condition of the resource (ie.. to what extent it s
degraded). analysis should extend until the resource has recovered from the
impact of the proposed action.

For example, an impact assessment of ground water withdrawals 1o ool power
plant turbines should go beyond determining whether the capacity of the aquifer
s adequate to provide water for the life of the power plant. The analysis should
also consider the long-term effects of lowering the aquifer level. Should municipal
drinking water and agricultural irfigation withdrawals increase in the future. the
cumuiative effect of the power plant withdrawals may lower aquiter levels 1o the
point where, at predictable intrvals in the future, droughts will eliminate ail
supply. The NEPA document may. therefore. have to consider time periods
beyond the lfe of the power plant,

NEPA Example: The Final Supplemental EIS on Management of Habitat for Late-
‘Successional and Old-Growth Forest Related Species (Forest Service and BLM,
1994) looked suffciently forward in time to address the probabilty of restoring or
maintaining sustainable ecosystem conditions. The forest draft EIS determined
that previous alterations to the regional ecosystem prevented a return o pre-
settlement landscape condition o recovery of aquatic resources within the next
100 years, but that the seiected alternative would reverse a 50-year trend toward
degradation.

There are o set or required formulas for determining the appropriate scope of
the cumulative impact analysis. Both geographic boundaries and time periods,
heed to be defined on a case-by-case basis. Determining the boundaries and
periods depends o the characteristcs of the resources affected. the magnitude
‘and scale of the project's impacts. and the environmental seting. In practice, a
‘combination of natural and institutional boundaries may be required to
‘adequately consider both pofential impacts and possible mitigation measures.
Uttimately. the scope of the analysis will depend on an understanding of how the
effects are occurring in the assessment area,

4.3 Past, Present, and Reasonably Foreseeable Future Actions.
EPA Review Approach

The adequacy of cumulative impact analysis depends on how wellthe analysis
considers impacts that are due {0 past, present. and reasonably foreseeable
actions. EPA reviewers should determine whether the cumulative analysis

‘adequately considered the following:

1) whether the environment has been degraded, and if so. to what extent:
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effects of the action, or combination of all actions, to the cumulative impact is not significant the analysis should stop. Because the important factor in determining cumulative impact is the condition of the resource (i.e., to what extent it is degraded), analysis should extend until the resource has recovered from the impact of the proposed action.
For example, an impact assessment of ground water withdrawals to cool power plant turbines should go beyond determining whether the capacity of the aquifer is adequate to provide water for the life of the power plant. The analysis should also consider the long-term effects of lowering the aquifer level. Should municipal drinking water and agricultural irrigation withdrawals increase in the future, the cumulative effect of the power plant withdrawals may lower aquifer levels to the point where, at predictable intervals in the future, droughts will eliminate all supply. The NEPA document may, therefore, have to consider time periods beyond the life of the power plant.
NEPA Example: The Final Supplemental EIS on Management of Habitat for Late- Successional and Old-Growth Forest Related Species (Forest Service and BLM, 1994) looked sufficiently forward in time to address the probability of restoring or maintaining sustainable ecosystem conditions. The forest draft EIS determined that previous alterations to the regional ecosystem prevented a return to pre- settlement landscape condition or recovery of aquatic resources within the next 100 years, but that the selected alternative would reverse a 50-year trend toward degradation.
There are no set or required formulas for determining the appropriate scope of the cumulative impact analysis. Both geographic boundaries and time periods need to be defined on a case-by-case basis. Determining the boundaries and periods depends on the characteristics of the resources affected, the magnitude and scale of the project's impacts, and the environmental setting. In practice, a combination of natural and institutional boundaries may be required to adequately consider both potential impacts and possible mitigation measures. Ultimately, the scope of the analysis will depend on an understanding of how the effects are occurring in the assessment area.
4.3 Past, Present, and Reasonably Foreseeable Future Actions
EPA Review Approach
The adequacy of cumulative impact analysis depends on how well the analysis considers impacts that are due to past, present, and reasonably foreseeable actions. EPA reviewers should determine whether the cumulative analysis adequately considered the following:
1) whether the environment has been degraded, and if so, to what extent:
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