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ABSTRACT

This guidance document provides a summary of how to plan and conduct 
cumulative effects analysis/assessment (CEA) studies for environmen-
tal impact statements (EISs) and environmental assessments (EAs). The 

NOAA Fisheries Service-related CEA process incorporates CEQ’s 11-step CEA 
approach and includes two components – Scoping and Baseline, and Impact Analy-
sis.  Each component is comprised of requisite building blocks. For example, Scoping 
and Baseline integrates affected environment information with effects information 
from other non-fishing and fishing actions to define the CEA baseline. The impact 
analysis component integrates the CEA baseline findings with the direct and indirect 
impacts of alternatives to determine cumulative effects. The identified cumulative ef-
fects are then evaluated relative to their significance, and potential follow-on activities 
such as monitoring and adaptive management can be considered. Practical approaches 
are described for each building block and information is included on the development 
of matrix tables which can be used to summarize the findings. To support this CEA 
process, case law was reviewed to determine the compatibility of the process with 
Court decisions. The case law review focused on three precedent-setting cases (one on 
connected actions and two on reasonably foreseeable future actions), a comprehensive 
review of 25 appellate-level CEA cases, and a review of 32 cases related to incomplete 
and unavailable information. In summary, the CEA process described herein is con-
sistent with NEPA regulations, is compatible with the CEQ’s 11-step CEA approach, 
and is in consonance with relevant case law.
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Purpose of this Guidance

Cumulative effects analysis/assessment 
(CEA) is a relatively new topical issue 
which is being addressed in National En-

vironmental Policy Act (NEPA) compliance docu-
ments. The term “cumulative impacts” was originally 
introduced in early 1970s guidelines promulgated by 
the Council on Environmental Quality (CEQ); and 
a definition was incorporated in the CEQ’s NEPA 
regulations published in 1979 (Council on Environ-
mental Quality, 1986). In the 1980s and early 1990s, 
some attention was given to CEA in environmental 
impact statements (EISs) and environmental assess-
ments (EAs); however, the extent of coverage was 
widely varied, primarily because no specific imple-
menting process had been promulgated. In 1997, the 
CEQ issued a guidance report, also referred to as a 
handbook, which described an 11-step CEA pro-
cess (Council on Environmental Quality, 1997). The 
availability of this process, as well as increasing litiga-
tion related to the inadequacy of CEA within EISs 
and EAs, quickly prompted Federal agencies, includ-
ing the National Oceanic and Atmospheric Admin-
istration (NOAA) Fisheries Service, to give increased 
attention to this topic.

Numerous scientific and policy challenges were soon 
recognized regarding the inclusion of CEA with-
in NEPA compliance documents. One example of 
such a challenge is the context problem of consider-
ing the impacts of an FMP (Fishery Management 
Plan) comprised of multiple fishery management 
measures within the same spatial areas where other 
FMPs exist. Another key challenge is accounting for 
the dynamic nature of target fish species life histories 
within an FMP; for example, there may be seasonal 
movement patterns occuring over large spatial areas. 
Further, the effects of gear types for one fishery may 
disturb the essential fish habitat (EFH) for the target 
species of other concurrent managed species. Uncer-
tainties also exist relative to combining effects on 

common resources; that is, are the effects additive or 
non-additive?

Despite the challenges noted above, the body of 
knowledge related to cumulative effects on marine 
fisheries has expanded over the last decade; thus, a 
more defined process for CEA can be articulated. 
In recognition of this enhanced knowledge base, the 
purpose of this guidance document is to describe a 
practical and cost-effective CEA process for inclu-
sion in EISs and EAs. The results of this process 
may be included in the final part of environmental 
consequences sections within EISs or EAs or as a 
separate cumulative effects sub-section. This guidance 
document is focused on conducting CEAs for fishery 
management applications in the Northeast Region 
(Region) of NOAA Fisheries Service.

Following this brief introductory section, this guid-
ance document includes a section on the require-
ments of the NEPA regulations which are related to 
CEAs. Three features include pertinent definitions of 
terms and related requirements, the need for qual-
ity information, and assessment of the significance of 
cumulative effects.

An integrated approach for conducting CEAs com-
prises the third and most important section. The 
approach, which is derived from the CEQ’s 11-
step process, is based on a model for developing the 
“CEA Baseline” and then analyzing the incremental 
effects of the preferred and other alternatives. De-
pending on the significance of the cumulative effects, 
follow-up activities related to monitoring and adap-
tive management may be needed. Accordingly, the 
third section includes several subsections which ad-
dress features of this fishery-related CEA approach.

The remaining two sections focus on the presenta-
tion of CEA findings in EISs or EAs, and relevant 
case law. The conclusions from this guidance docu-
ment are then articulated, and the utilized refer-
ences are cited. Finally, five appendices are included. 
Appendix A provides a summary of CEQ’s 11-step 
CEA process, while Appendix B includes some U.S. 
Environmental Protection Agency (USEPA) review 
questions related to direct, indirect, and cumulative 
effects of FMPs and their amendments. Appendix C 
includes examples of matrix tables which can be used 
for summarizing and communicating CEA informa-
tion in EISs and EAs.  Appendix D provides some 
case studies of how CEA has been applied in both 
EIS and EAs.  Appendix E summarizes three emerg-
ing topics which may need increased attention in 

Cumulative Impacts result from the                      

incremental effects of an action when 

considered together with other past, present, 

and reasonably forseeable future actions 

regardless of who takes the other action.  
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future CEAs.  Finally, Appendix F provides a check-
list for completing cumulative impact assessments.

Requirements of NEPA regulations for addressing 
cumulative effects

This section highlights selected require-
ments related to cumulative effects as con-
tained in the NEPA regulations of CEQ 

and the corollary regulations of NOAA. Specific sub-
sections are included on the types of effects to be ad-
dressed in NEPA compliance documents; informa-
tion quality relative to both Affected Environment 
and Environmental Consequences sections of EISs 
and EAs; and significance determinations for direct, 
indirect, and cumulative effects.

Types of Effects

Several regulatory definitions and content 
requirements for EISs (or EAs) are related 
to the environmental consequences. Two 
key definitions, which are included in the 

CEQ’s NEPA regulations, include (Council on En-
vironmental Quality, 1986):

Direct and Indirect Effects or Impacts (Section •	
1508.8)
Effects include direct effects which are caused by 
the action and occur at the same time and place. 
In contrast, indirect effects are caused by the ac-
tion and are later in time or farther removed in 
distance but are still reasonably foreseeable. Indi-
rect effects may include effects related to induced 
changes in the pattern of land use, population 
density or growth rate, and related effects on air 
and water and other natural systems, including 
ecosystems. Effects and impacts can be considered 
as synonymous terms. Effects may be ecologi-
cal (such as the effects on natural resources and 
on the components, structures, and functioning of 
affected ecosystems), aesthetic, historic, cultural, 
economic, social, or health, whether direct, indi-
rect, or cumulative. Effects may also those result 
from actions which may have both beneficial and 
detrimental effects, even if on balance the agency 
believes that the overall effect will be beneficial.

Cumulative Effects/Impacts (Section 1508.7)•	
This term refers to the impact on the environ-
ment which results from the incremental effects 
of the action when added to other past, present, 

and reasonably foreseeable future actions regard-
less of what agency (Federal or non-Federal) or 
person undertakes such other actions. Cumula-
tive effects can result from individually minor but 
collectively significant actions taking place over a 
period of time.

Documentation and Content

As appropriate, both EISs and EAs are 
required to address direct, indirect, and 
cumulative effects. The brief requirement 
related to EAs is included in Section 

1508.9(b) – “An EA shall include brief discussions of 
the need for the proposal, of alternatives as required 
by section 102(2) (E) of NEPA, of the environmental 
impacts (effects) of the proposed action and alterna-
tives, and a listing of agencies and persons consulted 
(Council on Environmental Quality, 1986).” More 
detailed requirements are stipulated for the techni-
cal requirements of EISs in Sections 1502.16 and 
1502.14 (Council on Environmental Quality, 1986):

•	 Environmental Consequences (Section 1502.16) 
This section forms the scientific and analytic ba-
sis for the comparisons under Sec. 1502.14. The 
discussion will include the environmental impacts 
of the alternatives including the proposed action, 
any adverse environmental effects which cannot 
be avoided should the proposal be implemented, 
the relationship between short-term uses of man’s 
environment and the maintenance and enhance-
ment of long-term productivity, and any irrevers-
ible or irretrievable commitments of resources 
which would be involved in the proposal should it 
be implemented. As appropriate, the section shall 
include discussions of:

 (a) Direct effects and their significance (infers the 
consideration of cumulative effects as per Section 
1508.25 (Scope)).

(b)  Indirect effects and their significance (infers the 
consideration of  cumulative effects as per Sec-
tion 1508.25 (Scope)).

(c)  Possible conflicts between the proposed action 
and the objectives of Federal, regional, state and 
local (and in the case of a reservation, Indian 
tribe) land use plans, policies and controls for   
the area concerned. 
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(d)  The environmental effects of alternatives includ-
ing the proposed action. 

 
(e)  Energy requirements and conservation potential 

of various alternatives and mitigation measures.

(f )  Natural or depletable resource requirements and 
conservation potential of various alternatives and 
mitigation measures.

(g)  Urban quality, historic and cultural resources, 
and the design of the built environment, includ-
ing the reuse and conservation potential of  
various alternatives and mitigation measures.

(h) Means to mitigate adverse environmental 
impacts.

•	 Section	1502.14	–	Alternatives	Including	the	
Proposed	Action:

  This section is the heart of the environmental 
impact statement. Based on the information and 
analysis presented in the sections on the Af-
fected Environment (Section 1502.15) and the 
Environmental Consequences (Section 1502.16), 
it should present the environmental impacts of 
the proposal and the alternatives in comparative 
form, thus sharply defining the issues and pro-
viding a clear basis for choice among options by 
the decisionmaker and the public. (Note that the 
term environmental impact infers the identifica-
tion and evaluation of direct, indirect, and cumu-
lative impacts.) Section 1502.14 also addresses 
the evaluation of reasonable alternatives, the 
elimination of other alternatives, the inclusion 
of a “no action” (status quo) alternative, and the 
agency’s identification of a preferred alternative.

The NEPA regulations of NOAA also reference the 
above definitions and concepts from CEQ’s regula-
tions and the “40 Most Frequently Asked Questions” 
support and expand upon these concepts (Council on 
Environmental Quality, 1981 and 1986). In addition, 
CEQ’s NEPA regulations highlight the importance 
of scientific accuracy in the prediction of direct, indi-
rect, and cumulative effects. Further, documentation 
of utilized methods and models is required. Specifi-
cally, these requirements are found as follows in the 
CEQ’s NEPA regulations (Council on Environmen-
tal Quality, 1986) – Section 1502.24 – Methodology 
and Scientific Accuracy: Agencies shall insure the 

professional integrity, including scientific integrity, of 
the discussions and analyses in environmental impact 
statements. They shall identify any methodologies 
used and shall make explicit reference by footnote to 
the scientific and other sources relied upon for con-
clusions in the statement. An agency may place dis-
cussion of methodology in an appendix.

Information Quality

co
as
ts  Under the Information Quality Act 

(Section 515 of the Treasury and General 
Government Appropriations Act for Fiscal 

Year 2001 (Public Law 106-554)), all NEPA docu-
ments that are disseminated to the public must 
address the utility, integrity, and objectivity of the 
information included in the document and used as 
the basis for making decisions regarding the pro-
posed action, as required to complete the pre-dissem-
ination review.  Therefore, any data used in the 
cumulative effects analyses, including those con-
tained in the Affected Environment and the Envi-
ronmental Consequences sections of EISs and EAs, 
should use the “best scientific information available.” 
In addition to the Magnuson-Stevens Fishery 
Conservation and Management Act (MSA), this 
concept has also been incorporated in the Marine 
Mammal Protection Act (MMPA) and the Endan-
gered Species Act (ESA). Section 301 of the MSA, 
as amended, identifies the ten national standards for 
fishery conservation and management, with National 
Standard No. 2 stating that “… conservation and 
management measures shall be based upon the best 
scientific information available” (National Marine 
Fisheries Service, January 12, 2007, p. 58).   

The CEQ regulations also acknowledge that the in-
formation which may be needed for describing the 
Affected Environment (implicit) and for determining 
Environmental Consequences (explicit) may be in-
complete or unavailable. Accordingly, the regulations 
include a four-step procedure which all agencies 
should follow. The procedure is focused on significant 
adverse effects; however, by inference this includes 
the baseline conditions (often described in the af-
fected environment section) serving as the reference 
for assessing the significance of the adverse effects. 
The procedure is in Section 1502.22 (Council on En-
vironmental Quality, 1986):

 “When an agency is evaluating reasonably fore-
seeable significant adverse effects on the human 
environment in an EIS and there is incomplete or 
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unavailable information, the agency shall always 
make clear that such information is lacking. (a) If 
the incomplete information relevant to
reasonably foreseeable significant adverse impacts 
is essential to a reasoned choice among alterna-
tives and the overall costs of obtaining it are not 
exorbitant, the agency shall include the informa-
tion in the EIS. (b) If the information relevant to 
reasonably foreseeable significant adverse impacts 
cannot be obtained because the overall costs of 
obtaining it are exorbitant or the means to obtain 
it are not known, the agency shall include within 
the EIS: 
(1) a statement that such information is incom-

plete or unavailable; 
(2) a statement of the relevance of the incomplete 

or unavailable information to evaluating rea-
sonably foreseeable significant adverse impacts 
on the human environment; 

(3) a summary of existing credible scientific evi-
dence which is relevant to evaluating the rea-
sonably foreseeable significant adverse impacts 
on the human environment, and 

(4) the agency’s evaluation of such impacts based 
upon theoretical approaches or research meth-
ods generally accepted in the scientific com-
munity. For the purposes of this section, “rea-
sonably foreseeable” includes impacts which 
have catastrophic consequences, even if their 
probability of occurrence is low, provided 
that the analysis of the impacts is supported 
by credible scientific evidence, is not based 
on pure conjecture, and is within the rule of 
reason.”

The above four-step procedure, which was promul-
gated in 1986, has been found to be useful in ad-
dressing this information topic. Further, as summa-
rized in the subsequent review of case law, agency 
adherence to the procedure has been upheld in the 
Supreme Court, and Appellate and District Court 
levels of the Federal system.

Significance Determination for Effects

cl
im

at
e Cumulative effects addressed in an EIS or 

EA must be assessed relative to their 
significance in addition to the direct and 

indirect effects. This assessment (interpretation) is 
particularly important relative to the effects identi-
fied within an EA. By definition, none of the effects 
on the human environment in an EA should be 
significant; however, this outcome could be achieved 

by mitigating the effects which would otherwise be 
significant. For EISs, mitigation measures are 
routinely incorporated within management measures 
to reduce adverse (and significant) effects to a 
non-significant level. Accordingly, the terms “signifi-
cantly” and “mitigation” are important definitions in 
the CEQ’s NEPA regulations (Council on Environ-
mental Quality, 1986).  

Significantly, as defined in Section 1508.27, requires 
considerations of both context and intensity. Context 
means that the significance of an action must be ana-
lyzed in several contexts such as society as a whole 
(human, national), the affected region, the affected 
interests, and the locality. Significance varies with the 
setting of the proposed action. For instance, in the 
case of a site-specific action, significance would usu-
ally depend upon the effects in the locale rather than 
in the world as a whole. Both short- and long-term 
effects are relevant. Intensity refers to the severity of 
impact. Responsible officials must bear in mind that 
more than one agency may make decisions about 
partial aspects of a major action. The reader is re-
ferred to Section 1508.27 for the list of the 10 factors 
considered in evaluating intensity.

The specific NEPA regulations for NOAA Fisher-
ies Service in NOAA Administrative Order 216-6 
(National Oceanic and Atmospheric Administration 
(NAO), 1999) also include an eleventh item for the 
CEQ’s intensity definition related to the introduc-
tion or spread of a non-indigenous species.  Further, 
Section 6.02 of the NAO includes specific guidance 
on the significance of fishery management actions. 
This guidance expands the definition above (Sec-
tion 1508.27) and includes an additional nine factors 
(some of the listed items are similar to the intensity 
factors from Section 1508.27).   The reader is encour-
aged to read Section 6.02 to review these factors.   

  
Mitigation includes avoiding the impact altogether 

Significantly requires considerations of both 

context and intensity. Context means that the 

significance of an action must be analyzed 

in several contexts such as society as a whole 

(human, national), the affected region, the 

affected interests, and the locality. Intensity 

refers to the severity of impact.
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by not taking a certain action or parts of an action; 
minimizing impacts by limiting the degree or magni-
tude of the action and its implementation; rectifying 
the impact by repairing, rehabilitating, or restoring 
the affected environment; reducing or eliminating 
the impact over time by preservation and mainte-
nance operations during the life of the action; or 
compensating for the impact by replacing or provid-
ing substitute resources or environments.

To summarize both the CEQ’s definition of signifi-
cantly as well as NOAA’s guidelines, it should be 
noted that both can be utilized for determining the 
significance of cumulative effects associated with 
marine fisheries management.  Further, NMFS find-
ing of no signifiicant impact (FONSI) Guidance in 
NMFS Instruction 30-124-1, dated July 22, 2005, 
provides a series of 16 questions for fishery manage-
ment actions (14 for non-fishery actions) based on 
CEQ and NAO 216-6 Sections 6.01 and 6.02 fac-
tors that must be addressed in the FONSI.   While 
only two factors specifically address cumulative ef-
fects, the consideration of cumulative effects is im-
plicit in all the questions listed.  

Approach for conducting a cumulative effects 
assessment 

As mentioned above, in 1997, CEQ pub-
lished an 11-step CEA process for use by 
Federal agencies in their NEPA compli-

ance documents (Council on Environmental Qual-
ity, 1997).  These steps are listed in Table 1 below 
and are further explained in Appendix A.  The first 
four numbered steps are related to scoping (estab-
lishing the study boundaries relative to effects, space, 
time, and effects contributions from other actions). 
Steps 5 through 7 relate to describing the Affected 
Environment from an historical reference point to 
the current condition. The concept of addressing 
environmental sustainability was also introduced in 
Step 5. Finally, Steps 8 through 11 include determin-
ing the cumulative environmental consequences and 
considering the need for potential follow-on activi-
ties related to mitigation, monitoring, and the use 
of adaptive management to address uncertainties in 
current and future cumulative effects. Appendix A 
herein contains a summary of the features of the 11 
steps and how they are related to each other. Further, 

co
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Table 1. CEQ Steps for Cumulatve Effects Analysis in EAs and EISs (from CEQ 1997)

EA/EIS Components CEA Steps

Scoping 1.  Identify the significant, or potentially significant, cumulative impacts issues associated 
with the proposed action and define the assessment goals.

2.  Establish the geographic scope for the analysis.
3.  Establish the time frame for the analysis.
4.  Identify other past, present, and reasonably foreseeable actions affecting the resources, 

ecosystems, and human communities of concern.

Describing the Affected Environment 5.  Characterize the resources, ecosystems, and human communities identified in scoping in 
terms of their response to change and capacity to withstand adverse impacts.

6.  Characterize the natural and human factors that adversely affect these resources, eco-
systems, and human communities and their relation to safety or security thresholds 
established through regulations.

7.  Define a baseline condition for the resources, ecosystems, and human communities.

Determining the Envrionmental Consequences 8.  Identify the important cause-and-effect relationships between human activities and 
resources, ecosystems, and human communities.

9.  Determine the magnitude and significance of cumulative impacts.
10. Modify or add alternatives to avoid, minimize, or mitigate adverse significant cumula-

tive impacts arising from Federal activities, and identify opportunities to work with oth-
ers to avoid, minimize, or mitigate adverse effects caused by non-Federal activities.

11. Monitor cumulative impacts of the selected alternative and apply adaptive 
management. 
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potential methods for usage throughout the process 
are also noted in Appendix A. Finally, the presenta-
tion of the 11 numbered steps infers a linear process. 
However, this is not necessarily the best conceptual 
approach when considering the need for iterations 
and multiple relationships between certain steps. 
Accordingly, the first subsection herein describes an 
alternative model for use in CEA studies related to 
marine fisheries. The following subsections then re-
late to features within the model; they include identi-
fying direct/indirect impacts of the action on selected 
Valued Ecosystem Components (VECs), describing 
conditions and trends for the selected VECs, identi-
fying other contributing actions, connecting the in-
cremental impacts with the CEA baseline, and evalu-
ating the resulting cumulative effects.

Model for CEA Baseline and Impact Analyses

NOAA Fisheries Service has developed a 
rearranged approach for conducting CEAs; 
however, it should be noted that all 11 of 

the CEQ’s steps are incorporated. The rearranged 
approach is shown in Figure 1 (Tomey, et al., 2006). 
Rather than a strictly linear process, two additive 
equations are shown, one for Scoping and Baseline 
and the other for Impact Analysis. In addition, boxes 
are shown in Figure 1, and they can be conceptual-
ized as building blocks for CEA.

The terminology used in Figure 1 relates to the 
CEQ’s 11-step process as follows:

•			Scoping	and	Baseline	– reflects the Scoping phase 
(Steps 1-4), the Description of the Affected 
Environment phase (Steps 5-7), and Step 8 of 
the Determining Environmental Consequences 
phase of CEQ’s process.

•	 Existing	Conditions/Status/Trends	of	Each	Re-
source - is captured in the Affected Environ-
ment Section of the EA or EIS and reflects 
Steps 5-7 of CEQ’s process; the term VEC can 
be substituted for the term “resource.” The term 
VEC denotes a Valued Ecosystem Component, 
which is important to the decisions related to 
fisheries management. (Note: this box can be 
considered to be a building block.)

•	 Past/Present/Reasonably	Foreseeable	Non-
Fishing	Actions,	and	Past/Present/Reasonable	
Foreseeable	Fishing	Actions – these two boxes 

are reflective of Step 4 (other actions) and Step 
8 (cause-and-effects linkages) in CEQ’s pro-
cess. The output of both boxes (building blocks) 
should be expressed in relation to effects on the 
conditions and trends of the VECs and their 
indicators.

•	 CEA	Baseline – reflects the outputs of Steps 1-8 
in the CEQ process. It should be noted that the 
CEA Baseline does not refer to the tradition-
al use of the term “baseline” for impact stud-
ies (could be termed the Environmental Impact 
Assessment (EIA) process Baseline). The EIA 
Baseline typically focuses on current (existing) 
conditions for the VECs as well as projections 
of future changes in these conditions if the “no 
project” or “no-action” (status quo) alternative is 
chosen.

•	 Impact	Analysis – reflects Steps 9-11 of the De-
termining Environmental Consequences phase 
of CEQ’s process.

•	 CEA	Baseline – same as described above; it is the 
output of Scoping and Baseline.  Direct/Indirect 
Impacts of Alternatives – reflects the results of 
Step 1 of the CEQ’s process. This step focuses on 
cumulative effects issues of concern, and identi-
fying the direct/indirect effects of the preferred 
and other alternatives represents a beginning 
point for the study. Further, from the anticipated 
direct/indirect effects of this building block, the 
VECs to be utilized can be selected, and their 
spatial and temporal boundaries can be specified. 
(Steps 2 and 3 of CEQ’s process).

•	 Cumulative Effect – reflects Step 9 (magnitude 
and significance of cumulative effects) and Steps 
10 and 11 (mitigation, monitoring, and adaptive 
management) of CEQ’s process.

In terms of a time-sequence of activities in a CEA 
study, the following boxes should be addressed:

•	 Step	A – Identify the direct/indirect impacts of the 
preferred and other alternatives. These impacts 
can be referred to as incremental impacts. Then, 
based on these anticipated impacts, identify the 
spatial and temporal boundaries for the study, 
and select pertinent VECs and their indica-
tors. Finally, prepare a summary table reflecting 
the impacts on the selected VECs Table 2 (and 
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Table C-2 in Appendix C) provide examples of 
such a table (tables developed by NMFS NEPA 
staff ).

•	 Step	B – Assemble historical and current informa-
tion on the status and trends of the VECs and 
their indicators and then summarize and assess 
these conditions in the Affected Environment 
section. A tabular approach could be used to 
summarize the findings, as exemplified in Table 
3 below (see page 10).

•	 Step C – Identify other past, present, and reason-
ably future actions which would be expected to 
have been, are now, or will be, contributing their 
impacts on the selected VECs. A convenient way 
to divide these other actions is by “fishing re-
lated” and “non-fishing related” actions. Summa-
ry tables for expressing the effects of these two 
categories of actions should also be assembled.  
Tables 4 and 5 (excerpted from Tables C-3 and 
C-4 in Appendix C) are on fishing related ac-
tions, while Table 6 (excerpted from Table C-5) 
is for non-fishing related actions.

•	 Step D – Describe the CEA Baseline by 

considering each VEC in relation to its tempo-
ral conditions and the effects of other actions on 
each VEC. The sum effects of Tables 3 through 6 
(C-3 through C-5 in Appendix C) comprise the 
CEA Baseline impacts for each VEC.  The net 
sum of the Baseline impacts can be summarized 
in Table 7 and/or in a separate table.

•	 Step E – Consider the incremental impacts of the 
preferred and other alternatives on each VEC 
and indicator (Table 2 and C-2 in Appendix C); 
then aggregate this information with the impacts 
of other actions (Tables 4-6 below, and Tables 
C-3 through C-5 in Appendix C) and the exist-
ing conditions (Table 3) to evaluate the sum cu-
mulative effects in Table 7 (excerpted from Table 
C-6 in Appendix C).

•	 Step	F – Develop monitoring and adaptive man-
agement plans as appropriate.

To illustrate how these steps can be applied in a vari-
ety of NEPA documents, Appendix D exhibits case 
studies of a recent region-specific EA and EIS as 
examples of how to apply this CEA guidance in real 
situations.  The EA example dealt with low/minor 

Figure 1.  CEA Model for Baseline and Impact Analysis

Scoping and Baseline

Existing 
Conditions

Status/Trends of 
Each Resource
(Step B; Table 3)

Past/Present 
Reasonably 
Foreseeable 

FUTURE Fishing 
Actions

(Step C; Tables 4-5)

Past/Present 
Reasonably 
Foreseeable 

FUTURE Non-
Fishing Fishing 

Actions
(Step C; Table 6)

CEA Baseline
(Step D; Tables 3-6)

+ +

Impact Analysis

CEA Baseline
(Step D)

Direct/Indirect 
Impacts of 

Alternatives
(Step A; Table 2)

Cumulative Effect
(Step E; Table 7)

+
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impact projects, while the EIS example was associ-
ated with moderate/major impact projects.  Several 
other NEPA documents also are cited as examples 
used in a variety of regional regulatory actions.  The 
reader is encouraged to review these documents and 
compare how the assessments were applied relative to 
the steps outlined below.  

Step A - Direct/Indirect Impacts of the Action on 
Selected VECs

The above definition of cumulative effects includes 
several features which need to be included within 
a systematic approach for identifying and assessing 
cumulative effects associated with EISs (or EAs). 
One feature is the need to identify the incremen-
tal impact(s) of the action. This phrase refers to the 
action; however, implicit in the word “action” is the 
need to identify the impacts of the original proposed 
action, the alternatives to this action, and the ulti-
mately identified preferred alternative. Further, the 
word “impact(s)” denotes both direct and indirect im-
pacts, with the two terms also defined above. In ad-
dition, impacts also infer spatial considerations; that 
is, where within a specific spatial area defined for the 
EIS will such direct and indirect impacts take place? 
A temporal feature is also inferred from impacts. For 
example, the impacts resulting from the preferred al-
ternative and the other alternatives which were eval-
uated would be expected to start upon implementa-
tion and to extend for some time into the future. The 
future time period would be related to the period 
over which the management measures outlined in 
the preferred and other alternatives would be utilized 
as well as accounting for some time beyond this pe-
riod to allow for natural ecosystem recovery processes 
to take place.

Selecting VECs for Analysis

Another inference from the word impacts is that 
they can occur on a broad spectrum of marine re-
sources and ecosystems, as well as on fishery-related 
companies, ports, and their associated human com-
munities. The term VEC, as defined above, can be 
used to depict important environmental features 
which would be subject to the direct/indirect effects 
of the preferred and other alternatives. Accordingly, 
an early activity in CEA should be focused on the 
selection of pertinent VECs, and indicators thereof, 
which would be subject to the direct/indirect effects. 
This early selection is also important in relation to 
the Affected Environment section of the related EIS 

or EA (see Canter 2008 for further guidance on the 
Affected Environment section). More specifically, 
the information in the Affected Environment sec-
tion could be structured around the selected VECs. 
Examples of potential VECs used in the Northeast 
Region include, but are not limited to:

•	 The	managed or protected (e.g., target) species 
(could include one species for a species-specif-
ic action or multiple species in a multi-species 
action) -- The managed species could refer to 
either those subjected to previous management 
activities or to those to be addressed for the first 
time. The proposed action would be expected 
to have direct/indirect effects on the managed 
species within the defined spatial and tempo-
ral boundaries for the study. Such features could 
also cause direct/indirect effects on the habitat 
requirements (e.g., essential fish habitat – EFH 
and critical habitat units) for the managed or 
protected species.

•	 Other species within the defined spatial boundary 
for the EIS (or EA) -- These other species could 
also be subject to effects from the proposed ac-
tion or from state-directed management pro-
grams through bycatch, for example. Conversely, 
they may not be managed under any Federal or 
state program. However, the connection to the 
managed or protected species being subjected to 
an EIS is that pertinent features therein could 
cause direct/ indirect effects on these other spe-
cies, or on the habitat requirements (e.g., EFH 
and critical habitat units) of these species.

•	 The	required habitat (e.g., EFH and critical habi-
tat units) for the species addressed by the pro-
posed action and, as appropriate, the habitat for 
the other species VEC -- In general, species 
have different habitat requirements for different 
phases of their life cycle. Further, considerable 
information is known about the effects of differ-
ent gear types and fishing practices on a variety 
of types of habitat. As noted above, the direct/
indirect effects of pertinent features of the pro-
posed action could occur on both habitats of the 
subject species and of other fish species.

•	 Protected species which occur in the defined study 
area for the proposed action and which could be 
subject to direct/indirect effects from the pro-
posed activities -- The protected species VEC 
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encompasses whales, dolphins, turtles, and bird 
species subject to varying levels of protection 
under either the auspices of the threatened and 
endangered species designations within the ESA 
or the classification schemes within the MMPA. 
It also includes designated critical habitat for any 
ESA-listed species.  It is important to note that 
the occurrence of protected species in the study 
area is not the primary reason for a protected 
species VEC; rather, it is the actual or anticipat-
ed connections resulting from the direct/indirect 
effects of the proposed action and related man-
agement measures that should be emphasized in 
the related EIS.

•	 Human communities and businesses that have 
specific interrelationships with the proposed ac-
tion -- This social and economic VEC can be 
depicted via other terms, such and ports and 
communities and the fishing industry. In this re-
gard, this VEC is primarily related to both social 
and socioeconomic effects.

Following the selection of the pertinent VECs for a 
NEPA compliance document, consideration should 
be given to potential indicators for each VEC. In this 
case, the term indicator denotes a single parameter 
(or even a composite of several parameters) which is 
indicative of the conditions of the VEC, including its 
sustainability (Canter, 1996, pp. 122-123). Indicators 
for each VEC can be used as the basis for describing 
the historical and current conditions for the VECs in 
the Affected Environment sections in EISs or EAs. 
Additional information on the use of VECs and 
indicators as the basis for describing the Affected 
Environment is available elsewhere (Canter, 2008). 
Further, indicators can be used in the Environmental 
Consequences sections to depict anticipated changes 

in their conditions resulting from direct and indi-
rect effects of the preferred and other alternatives, as 
well as the contributed changes from other actions 
(both fishing related and non-fishing related actions) 
within the defined geographical study boundaries 
and the identified temporal boundaries (past, present, 
and future).

Appendix C contains selected tables that have been 
developed by NMFS NEPA staff. These tables will 
be utilized as examples of information and data pre-
sentations associated with CEAs. Specifically, Table 
C-1 in Appendix C displays a structured approach 
for VECs, actions affecting the VECs, potential cu-
mulative effects resulting from all actions, and pos-
sible generic indicators.  The two right-hand columns 
could both be considered as indicator columns (the 
penultimate one relates to changes in the conditions 
of the VEC and the last one identifies composite 
indicators for the VEC changes). Further, the two 
right-hand columns could be utilized for organizing 
information and describing the historical and current 
conditions for each VEC in the Affected Environ-
ment section of a specific EIS or EA.

As mentioned above, Appendix D includes and ref-
erences case studies which provide useful examples of 
utilized VECs and indicators within Environmental 
Consequences sections in EAs and EISs.  It should 
be noted that in most of the referenced cases cited 
in Appendix D, the NEPA document addressed the 
selected VECs in both the Affected Environment 
section and in the Environmental Consequences sec-
tion. This approach provided both an internal consis-
tency and the demonstration of connections between 
the proposed measures and their effects, and atten-
dant changes in the conditions of the VECs.

As stated above, the incremental impacts of the 
Table 2. Summary of Direct/Indirect Impacts of Alternatives

Target Species Non-Target Species

Fishery Managment Alternative

No Action Alternative (Al-
ternative 1)

Status Quo – As described in the Affected Environment Sec-
tion of the EIS; Latest stock assessment indicates stock will not 
rebuild for 15 years

Status Quo -- As described in the Affected Environment Sec-
tion of the EIS

Alternative 2
Lower TAC by an additional 
15%

Positive – Would reduce fishing mortality by reducing catches 
by 15%; Rebuilding goals will be met in 10 years

Positive – Would reduce bycatch of species B by 10%
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preferred and other alternatives include both direct 
and indirect effects. Such effects have been tradition-
ally identified in EISs and EAs prepared within the 
Northeast Region of NMFS. Reviews of historical 
EISs or EAs prepared for the managed species which 
are currently being subjected to the NEPA compli-
ance documentation can be productive. Further, Ap-
pendix B herein includes a series of review questions 
related to the Environmental Consequences sec-
tions of FMP-based EISs. The questions are primar-
ily focused on identifying and addressing the direct 
and indirect effects of various management measures 
on specific VECs (U.S. Environmental Protection 
Agency, 2005, pp. 78-80). Appendix B also includes 
five general review areas and questions related to 
CEA (U.S. Environmental Protection Agency, May, 
1999). While the questions are broadly stated, their 
consideration could also benefit the identification of 
direct and indirect effects of the preferred and other 
alternatives.

The direct/indirect effects of the proposed action and 
alternatives can be displayed in a table to summa-
rize the impacts for each VEC.  Table 2 is excerpted 
from Table C-2 in Appendix C.  Table 2 exhibits the 
impacts of the Target and Non-Target Species VECs 
while Table C-2 shows examples for more VECs and 
a larger array of alternatives. 

Step B - Existing Conditions/Status/Trends for the 
Selected VECs (Related to Affected Environment 
Section)

Historical and current conditions for each 
VEC would typically be addressed in Affected 

Environment sections of EISs and EAs (Canter, 
2008). Further, CEA studies should also include 
temporal trends in the conditions for each VEC. This 
subsection represents an important building block in 
the CEA Model described above.  The reader is again 
referred to the case studies described in Appendix D 
for examples demonstrating how topical information 
was used and presented in the the Affected Environ-
ment section.

As with direct and indirect effects, it is important to 
adequately summarize the conditions for each of the 
selected VECs, and their indicators, in the Affected 
Environment Section of an EA or EIS.  It would be 
useful to summarize at the end of the Affected En-
vironment section (or under each topic) the resultant 
conditions of each VEC that would be pertinent to 
the CEA that could be brought forward for use in 
the CEA Section.  A useful approach would be to 
include a summary table supported by narrative de-
scriptions of the included information.   To illustrate, 
Table 3 can be used.                                   

To relate this building block in the CEA Model to 
CEQ’s 11-step CEA process, this building block 
represents the accomplishment of Steps 5 to 7.

Step C and Step D - Other Past, Present, and Rea-
sonably Foreseeable Future Actions (Includes 
FMP/ESA/MMPA Actions and Non-Fishing Ac-
tions) and the Description of the CEA Baseline

As previously noted, the definition of cumulative ef-
fects is “…when added to other past, present, and 
reasonably foreseeable future actions regardless of 
what agency (Federal or non-Federal) or person 

Table 3. Example Template Table for Summarizing Affected Environment Conditions/Status/Trends of 
each VEC 

Affected Resource of 
Concern

Historical 
Conditions

Current 
Conditions

Possible Future 
Conditions

Implications of Conditions 
Relative to Past, Current, 
and Future Sustainability 
of the VEC

Target Species In each cell, include sum-
mary description and/or 
quantitative information, 
and discuss the implications

Non-Target Species
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undertakes such other actions.” Inferred by this defi-
nition is that the effects of such other actions on the 
selected VECs should be identified and then com-
bined with the incremental effects (i.e., direct/indi-
rect effects) of the proposed action. The combina-
tion of such effects could be additive, synergistic, or 
countervailing. The other actions could encompass a 
variety of proponents and they should be considered 
relative to a study-specific time horizon (past, pres-
ent, and future).

The following approach can be taken to comply with 
the definition:

Identify other actions within the spatial boundaries •	
of the impact study which could contribute ef-
fects to the selected VECs.

Classify the other actions as appropriate. For •	
FMP-related actions, a fundamental grouping 
could be fishing actions and non-fishing actions. 
The former grouping should include, as appro-
priate, the original FMP and any subsequent 
amendments, other FMPs and their amend-
ments, actions related to protected species that 
could have arisen from meeting various require-
ments of the ESA or MMPA, and actions re-
lated to the EFH requirements within the MSA. 
Information sources for past, present, and future 
Federal actions include historical and current 
EISs or EAs from the Region, as well as contacts 
with relevant divisions (Sustainable Fisheries, 
Habitat Conservation, and Protected Resourc-
es). Information sources for non-Federal fish-
ing actions could include state agencies involved 
in state-managed coastal and marine fisheries, 
fisheries commissions, state and regional coastal 
zone commissions, as well as several Federal and 
state agencies with responsibilities for permit 
programs. Examples of such permitting agencies 
include the U.S. Army Corps of Engineers, the 
USEPA, state water quality or water resources 
agencies, and coastal zone commissions.

Once other actions are classified, they can also be •	
grouped by their temporal characteristics (past, 
present, and future actions). In fact, this type of 
information can be collected for fishing actions 
via Regional contacts within NMFS, contacts 
with the Fishery Management Councils, and 
contacts with state or commission programs. In-
formation sources for non-fishing actions would 
be the same as noted above.

A special type of action is called reasonably fore-•	
seeable future action (RFFAs). The key ques-
tion is … what makes a potential future action 
reasonably foreseeable? A review of 40 court 
cases wherein reasonably foreseeable was an is-
sue provided instruction on how to answer this 
question (Rumrill and Canter, 1997). Specifi-
cally, one answer is that the identified future ac-
tion must be within an overall approved plan or 
a separately approved plan. Another answer was 
that the future action was beyond mere specula-
tion (this means that some planning has been ac-
complished, and there is a reasonable likelihood 
of occurrence). The same information sources as 
noted above could be utilized to identify RFFAs 
for both fishing actions and non-fishing actions.

Another special issue related to other actions is as-•	
sociated with the extent of analysis that might 
be required. In June 2005, CEQ issued guidance 
on the consideration of past actions in cumula-
tive effects analysis (Connaughton, 2005). This 
guidance addressed the extent to which informa-
tion should be assembled on past actions which 
have contributed to cumulative effects on specific 
VECs. The guidance suggests that a key question 
is related to whether or not specific information 
on the effects of past actions will inform the cur-
rent decision. If the answer is yes, a more thor-
ough analysis would be required. If the answer is 
no, only summary information would be needed.

Following the initial identification and classification 
of other actions, attention must be directed toward 
the effects of these actions on the selected VECs. 
If no information is available to suggest that they 
would have effects, then it is possible to eliminate 
other actions from further analysis. Information from 
other EISs and EAs on fishing actions could be used 
to delineate potential effects on selected VECs.   

In addition, for fishing effects on habitat and EFH 
assessments, a National Research Council book 
(Committee on Ecosystem Effects of Fishing, 2002) 
has useful information on general effects.  Further, a 
comprehensive report on this subject was released in 
2004 (Stevenson, et al., 2004), which also has useful 
information on the effects of gear types on EFH. 
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Non-Fishing Effects

Relative to “non-fishing activities,” NOAA Fisher-
ies Service has produced a summary report which 
includes generic information on the impacts of non-
fishing activities on EFH (Hanson, et al., 2003). This 
report could be a useful information source for CEAs 
conducted in the Northeast Region and information 
provided in this section is drawn primarily from this 
source. Key definitions and concepts for EFH were 
included in the 1996 MSA, and extended as part of 
the 2007 reauthorization of the MSA. Two key defi-
nitions related to these impacts are as follows:

EFH is defined as “those waters and substrate nec-•	
essary to fish for spawning, breeding, feeding, or 
growth to maturity” (National Marine Fisheries 
Service, January 12, 2007). Waters include aquat-
ic areas and their associated physical, chemi-
cal, and biological properties. Substrate includes 
sediment underlying the waters.   Necessary 
means the habitat required to support a sustain-
able fishery and the managed species’ contribu-
tion to a healthy ecosystem. Spawning, breeding, 
feeding, or growth to maturity covers all habi-
tat types utilized by a species throughout its life 
cycle (Office of Habitat Conservation, 1999).

Adverse effect means any impact that reduces •	
quality and/or quantity of EFH. Adverse effects 
may include direct or indirect physical, chemical, 
or biological alterations of the waters or sub-
strate and loss of, or injury to, benthic organisms, 
prey species and their habitat, and other ecosys-
tem components, if such modifications reduce 
the quality and/or quantity of EFH adverse ef-
fects to EFH may result from actions occurring 
within EFH or outside of EFH and may include 
site-specific or habitat-wide impacts, includ-
ing individual, cumulative, or synergistic conse-
quences of actions (U.S. Department of Com-
merce, 2007).

Non-fishing activities associated with terrestrial or 
aquatic environments in nearby riverine, estuarine, 
and marine ecosystems can contribute to cumulative 
effects on the quality or quantity of EFH. Compiled 
effects information from numerous USEPA, US-
FWS, and NOAA Fisheries Service reports, along 
with peer-reviewed literature, was assembled by 
Hanson, et al. (2003) as a reference document on 
typical adverse impacts on EFH, and potential con-
servation measures which could be used to mitigate 

such measures. The non-fishing activities addressed 
included the following:

Upland activities – nonpoint source pollution •	
(agricultural/nursery runoff, silviculture/timber 
harvest, and pesticide application), urban and 
suburban development, and road building and 
maintenance.

Riverine activities – mining (mineral mining and •	
sand and gravel mining), debris removal (organic 
debris and inorganic debris), dam operation, and 
commercial and domestic water use.

Estuarine activities – dredging, disposal/landfills •	
(disposal of dredged material and fill material), 
vessel operations (including waterborne trans-
portation and navigation), introduction of exotic 
species, pile installation and removal (pile driv-
ing and pile removal), overwater structures, flood 
control and shoreline protection, water control 
structures, log transfer facilities and in-water log 
storage, installation of linear crossings (utility 
lines, cables, and pipelines), and commercial uti-
lization of habitat.

Coastal and marine activities – point source dis-•	
charges, fish processing wastes (shoreside and 
vessel operation), water intake structures and dis-
charge plumes, oil and gas operations (explora-
tion, development, and production), habitat res-
toration and enhancement, and marine mining.

The information in the report could be utilized to 
construct impact matrices and develop collaborative 
mitigation strategies for reducing the contributions 
of non-fishing activities to cumulative effects on 
EFH thereby enhancing the sustainability of man-
aged fisheries resources and protected species. Fur-
ther, it should be recognized that other non-fishing 
actions may need to be addressed. Examples include 
beach renourishment, harbor dredging, liquefied 
natural gas terminals, climate change, lobster shell 
disease, wind farms, and shipping and transport.

In addition, a comprehensive discussion of non-
fishing, anthropogenic activities that may adversely 
impact EFH and other coastal fishery habitat in the 
northeast United States was provided by Johnson et 
al. (2008).  This report characterizes existing scien-
tific information regarding human-induced impacts 
to coastal fishery habitat; provides best management 
practices and conservation measures that can be 
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implemented to avoid or minimize adverse impacts 
to EFH and other coastal fishery habitat; provides a 
comprehensive reference document for use by Fed-
eral and state marine resource managers, permitting 
agencies, professionals engaged in marine habitat 
assessment activities, the regulated community, and 
the public; and enables the best scientific informa-
tion to be available for use in making sound decisions 
with respect to project planning, environmental as-
sessment, and permitting.  The report is organized by 
activities that may potentially impact EFH and other 
fishery habitat occurring in northeastern US riverine, 
estuarine/coastal, and marine/offshore areas.  Ma-
jor activities that were identified as impacting these 
three habitat areas include: 1) coastal development; 
2) energy-related activities; 3) alteration of fresh-
water systems; 4) marine transportation; 5) offshore 
dredging and disposal; 6) physical and chemical ef-
fects of water intake and discharge facilities; 7) agri-
culture and silviculture; 8) introduced/nuisance spe-
cies and aquaculture; and 9) global effects and other 
impacts.

Following the identification of pertinent other ac-
tions, as well as the effects they could contribute to 
the selected VECs, it is necessary to demonstrate 
their connections to the VECs or selected indicators. 
One method for doing so is via the use of a matrix 
table. Tables C-3 through C-5 in Appendix C pro-
vide examples of the construction of such tables and 

of the type of information which should be included 
therein. Excerpts of these tables are provided be-
low in Tables 4-6.  The complete example tables are 
found in Appendix C.  The titles of Tables 4, 5 and 6 
are self-explanatory.

It should be noted that these three tables include 
impacts described in relation to characteristics such 
as low positive, positive, neutral, low negative, and 
negative impacts. Each of these terms should be 
clearly defined and the rationale utilized should be 
delineated. Further, each table includes a net impact 
summary for each selected VEC. As noted above, 
these tables would represent key building blocks for 
defining CEA Baseline (see Figure 1 above). Finally, 
these types of tables could be utilized in either EISs 
or EAs. 

As mentioned above, these tables can be applied in 
a variety of NEPA documents.  Appendix D exhib-
its case studies of a region-specific EA and EIS as 
other examples of how to apply these tables in real 
situations.  

To relate these two building blocks in the CEA 
Model to CEQ’s 11-step CEA process, it is noted 
that they represent the accomplishment of Steps 4 
and 8. 

Action Description Target Species Protected Species (Seabird, Sea 
Turtles, Seals and Dolphins)

Management Action # 1 Imple-
mentation of FMP
(1991) 

Implemented limited access •	
fishing permits;
established a Total Allow-•	
able Catch (TAC) quota

Positive•	  -- Reduced fishing 
mortality by a reduction in catches 
by 20%

Positive •	 – Reduction in fishing effort 
resulted in fewer  interactions with sea 
turtles, seals, and dolphins; neutral on 
seabirds

Management Action # 2
(1995) 

Lowered TAC by an addi-•	
tional 15% 

Positive•	  - Reduced fishing mor-
tality by a reduction in catches 
by 15%

Positive •	 – Reduced fishing effort results 
in fewer interactions with sea turtles, 
seals, and dolphins; neutral on seabirds  

Net Impact Summary Positive – Reduction in •	
catches has increased stock 
biomass

Positive – Reduction of interac-•	
tions has reduced potential for 
injuries or mortality for sea turtles 
and marine mammals; neutral on 
seabirds

Table 4. Example Display of Impacts of Past and Present Fishing Actions on Resources (VECs) Identified 
for FMP or Other Management Action (excerpted from Table C-3)
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Action Description Target Species Protected Species (Seabird, Sea 
Turtles, Seals and Dolphins)

Vessel Operations, Marine 
Transportation 

Expansion of port facilities, •	
vessel operations and recre-
ational marinas 

No Impact at site•	 Negative at Site•	  – inshore species 
impacted by reduced water quality and 
haul out activity

Beach Nourishment; Dredge and 
Fill Activities; Offshore Mining

Placement of sand to nour-•	
ish beach, fill shorelines. 
Offshore mining of sand for 
beaches 

Negative at Site – •	 Entrainment, 
sedimentation and turbidity im-
pacts to fish in area in and around 
dredge borrow  or disposal site;
May displace fish, remove benthic •	
prey, and increase mortality of 
early life stages

Negative at Site – •	 Dredge and mining 
activity increases noise and reduces water 
quality; turtles susceptible to impacts 
from beach nourishment

Net Impact Summary Low Negative overall – •	 Po-
tentially negative impacts in the 
area immediately around the site;   
minor overall adverse effects to 
target species since the localized 
nature of the sites results in a lim-
ited exposure to the largely unaf-
fected offshore population 

Low Negative overall – •	 Potentially 
negative impacts in the area immediate-
ly around the site; minor overall adverse 
effects to protected  species since the 
localized nature of the sites results in 
a limited exposure to the largely unaf-
fected offshore population

Table 6.  Example Display of Impacts of Past, Present, and Reasonably Foreseeable Future Non-Fishing 
Actions on Resources (VECs) Identified for FMP or Other Management Action (excerpted from Table C-5)

Action Description Target Species Protected Species (Seabird, Sea 
Turtles, Seals and Dolphins)

Fishery Management Action # 4 Would establish  closed •	
areas to protect spawning 
habitat 

Positive •	 – Proposed closure 
expected to increase spawning 
success

Positive•	  – Closure area would reduce 
interaction with 2 species of dolphin that 
occur in closed area

ESA Management Action Proposed gear requirement •	
to reduce endangered sea-
bird interaction

Neutral•	  – Proposed gear would 
not change catches of target 
species

Positive•	 - New gear would reduce en-
trapment of  endangered seabird species 
and other seabird species

Net Impact Summary Positive – Fishery Manage-•	
ment Action  # 4 would likely 
continue to improve stock 
biomass

Positive – Proposed gear restric-•	
tions in ESA Action would reduce 
interactions with the endangered 
seabird species and other seabird 
species; fishery and MMPA area 
closures would reduce interactions 
with sea turtles and marine mam-
mals; 2 species of dolphins would 
particularly benefit

Table 5.  Example Display of Impacts of Reasonably Foreseeable Future Fishing Actions on Resources 
(VECs) Identified for FMP or Other Management Action (excerpted from Table C-4).
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Step E - Impact Analysis – Connecting the Incre-
mental Impacts with the CEA Baseline

As shown in Figure 1, impact analysis involves con-
necting the direct and indirect impacts (incremental 
impacts) of the preferred and other alternatives with 
the CEA Baseline. At this point in the CEA study, 
each of the building blocks comprising the CEA 
Baseline should have been completed, as would the 
building block on direct/indirect impacts. Further, 
each building block should have been structured 
around the selected VECs and their related indica-
tors. Accordingly, the connections can be demon-
strated via the development of a summary matrix 
table for each VEC.

Table 7 (from Table C-6 in Appendix C) is an ex-
ample of a summary table for one VEC – managed 
(target) species. Example management alternatives 
and additional mitigation measures are shown in the 
first column. The second column summarizes the in-
cremental impacts of what will become the preferred 
action and its alternatives. Note that this information 
should come from Table C-2, as well as the narrative 
discussion of the direct and indirect effects. The third 
column is developed from the Affected Environment 
section; if a summary matrix table had been prepared 
at the end of this section, its contents could be uti-
lized. The fourth through the sixth columns represent 
the impacts on the selected VEC that would occur 
from other actions (past, present, and future fishing 
actions; as well as past, present, and future non-fish-
ing actions). Finally, the seventh column reflects the 
cumulative effects on this VEC. Again, explanations 
should be provided for the impact terminology (posi-
tive, negative, etc.) used in this matrix table (Table 7).

In a structure similar to that for Table C-6, addi-
tional summary tables could be constructed for the 
other VECs utilized in the CEA study. Examples of 
tables which could be utilized for other VECs in-
clude non-target species, protected species, physical 
environment and EFH, and fishing businesses and 
communities.

To summarize the approach for the cumulative ef-
fects building block in Figure 1, the first part consists 
of combining information from Steps 1 to 9 in the 
CEQ’s 11-step process. The second part relates to the 
evaluation of the findings within this building block.

The simple matrix approach for integrating cumu-
lative effects information, as described above, rep-
resents one approach for CEA. This approach is 

derived from the boxes and concepts depicted in 
Figure 1. This approach does provide a documentable 
process and is indicative that a hard look was taken 
relative to cumulative effects within an EIS. Con-
versely, for EAs, a more simplified process might be 
useful. Simplifications could result from the appro-
priate identification of fewer direct and indirect ef-
fects from the alternatives, fewer VECs, fewer other 
actions, and fewer cumulative effects. In fact, descrip-
tive narrative could be used in EAs in lieu of a tabu-
lar and narrative approach.  The reader is encouraged 
to review Appendix D and the referenced documents 
therein for examples that exhibit differences between 
EAs and EISs.  For example, the EA example in Ap-
pendix D includes a narrative approach to analyzing 
and presenting the CEA rather than using the series 
of tables that was described above. 

Finally, there are other ways to address cumulative ef-
fects rather than the building block approach of Fig-
ure 1 and the use of matrix tables. For example, some 
NOAA Fisheries Service Regional Offices directly 
address the 11-steps of CEQ’s process and provide 
narrative descriptions of the CEA.  Additional in-
formation on other examples can be procured from 
internet searching of NEPA compliance documents 
produced by other Regional Offices. 

Step F - Cumulative Effects Evaluation (Signifi-
cance, Monitoring, and Adaptive Management)

The final feature of a CEA study involves the evalu-
ation of the cumulative effects (the last box shown in 
Figure 1). Evaluation encompasses the determina-
tion of the significance of the identified cumulative 
effects. Criteria for such determinations are described 
in the earlier NEPA regulations section; such crite-
ria are from CEQ (40 CFR 1508.27) and NOAA 
(Section 6.02 of NAO 216-6). Several of the latter 
criteria appropriately emphasize the consideration of 
sustainability of VECs. Step 9 (b) in CEQ’s 11-step 
process highlights significance determinations.

Steps 10 and 11 of CEQ’s process emphasize mitiga-
tion, monitoring, and adaptive management. Miti-
gation of significant negative (adverse) cumulative 
effects may need to be considered in EISs (Step 10). 
In many cases, management measures incorporated 
within the alternatives are already providing mitiga-
tion choices. Further, it may be appropriate to extend 
mitigation beyond the incremental impacts of the 
preferred and other alternatives. Such extensions 
could encompass both intra-agency collaboration 



16

Ta
bl

e 
7.

  E
xa

m
pl

e 
Ta

bl
e 

fo
r S

um
m

ar
y 

of
 C

um
ul

at
iv

e 
Im

pa
ct

s 
on

 th
e 

Ta
rg

et
 S

pe
ci

es
 V

EC
 (E

xc
er

pt
ed

 fr
om

 T
ab

le
 C

-6
)

Al
te

rn
at

ive
s

Di
re

ct 
an

d I
nd

ire
ct

 
Im

pa
cts

 of
 Pr

op
os

ed
 

Ac
tio

n I
nf

or
m

at
ion

 he
re

 
wi

ll c
om

e f
ro

m
 TA

BL
E 

2 a
nd

 En
vir

on
m

en
ta

l 
Co

ns
eq

ue
nc

es
 Se

cti
on

 
of

 EI
S

Ex
ist

in
g C

on
di

tio
ns

/
Tre

nd
s

Of
 Aff

ec
te

d R
es

ou
rce

Su
m

m
ar

y C
ell

 in
fo

 fr
om

 
TA

BL
E 3

 an
d A

ffe
cte

d 
En

vir
on

m
en

t S
ec

tio
n 

of
 EI

S

Pa
st 

to
 Pr

es
en

t F
ish

in
g 

Ac
tio

ns
 

Fr
om

 Su
m

m
ar

y C
ell

 
in

fo
 fr

om
 TA

BL
E 4

 an
d 

Aff
ec

te
d E

nv
iro

nm
en

t 
Se

cti
on

 of
 EI

S

Im
pa

cts
 fr

om
 

Re
as

on
ab

ly 
Fo

re
se

ea
bl

e 
Fu

tu
re

  (R
FF

A)
 Fi

sh
in

g 
Ac

tio
ns

 
Fr

om
 Su

m
m

ar
y C

ell
 

in
fo

 fr
om

 TA
BL

E 5
 

an
d n

ar
ra

tiv
e f

ro
m

 
Cu

m
ul

at
ive

 Eff
ec

ts 
Se

cti
on

 of
 EI

S 

Im
pa

cts
 fr

om
 Pa

st,
 

Pr
es

en
t a

nd
 Re

as
on

ab
ly 

Fo
re

se
ea

bl
e F

ut
ur

e N
on

-
Fis

hi
ng

 Ac
tio

ns
Su

m
m

ar
y i

nf
o f

ro
m

 
TA

BL
E 6

 an
d n

ar
ra

tiv
e 

fro
m

 Aff
ec

te
d 

En
vir

on
m

en
t a

nd
/

or
 Cu

m
ul

at
ive

 Eff
ec

ts 
Se

cti
on

 of
 EI

S

Cu
m

ul
at

ive
 Im

pa
cts

 
CO

M
BI

NE
 im

pa
cts

 of
 

pr
ev

iou
s  c

ol
um

ns
; 

co
m

bi
ne

d i
m

pa
cts

 ca
n 

be
 ad

di
tiv

e, 
ne

gl
ig

ib
le 

or
 co

un
te

rv
ail

in
g a

nd
 

ch
ar

ac
te

riz
ed

 as
 po

sit
ive

, 
ne

ga
tiv

e o
r n

eu
tra

l 

M
an

ag
em

en
t A

lte
rn

at
ive

s

No
 Ac

tio
n A

lte
rn

at
ive

 1
St

at
us

 Q
uo

    
    

Sta
tus

 Qu
o a

s d
esc

rib
ed

 in
 

the
 Aff

ec
ted

 En
vir

on
me

nt 
Se

cti
on

 of
 th

e E
IS

Ne
ga

tiv
e 

 Sp
ec

ies
 A 

is o
ve

rfi
sh

ed
 w

ith
 

a p
roj

ec
ted

 slo
w 

rec
ov

ery
 

un
de

r e
xis

tin
g r

eg
ula

tio
ns

; 
sto

ck
 is 

cu
rre

ntl
y p

roj
ec

ted
 to

 
reb

uil
d i

n 1
5 y

ea
rs

Po
sit

ive
 

 Ov
era

ll a
 43

%
 re

du
cti

on
 in

 
cat

ch
es 

of 
Tar

ge
t S

pe
cie

s o
ve

r 
10

 ye
ars

 ha
s r

ed
uc

ed
 fis

hin
g 

mo
rta

lity
 an

d  
inc

rea
sed

 
sto

ck
 bi

om
ass

Po
sit

ive
 

 Fi
sh

ery
 M

an
ag

em
en

t A
cti

on
  

# 4
, a

nd
 M

MP
A A

cti
on

 w
ou

ld 
lik

ely
 co

nti
nu

e t
o i

mp
rov

e 
sto

ck
 bi

om
ass

Lo
w

 N
eg

at
ive

Po
ten

tia
lly

 ne
ga

tiv
e  

Im
pa

cts
 

in 
the

 ar
ea

 im
me

dia
tel

y 
aro

un
d t

he
 sit

e; 
  M

ino
r 

ov
era

ll  
ad

ve
rse

 eff
ec

ts 
to 

tar
ge

t s
pe

cie
s s

inc
e t

he
 

loc
ali

zed
 na

tur
e o

f th
e s

ite
s 

res
ult

 in
 a 

lim
ite

d e
xp

os
ure

 
to 

the
 la

rge
ly 

un
aff

ec
ted

 
off

sh
ore

 po
pu

lat
ion

Lo
w

 po
sit

ive
 

Sto
ck

 w
ou

ld 
no

t re
bu

ild
 in

 
10

 ye
ar 

pe
rio

d b
ut 

lik
ely

 le
ss 

tha
n 1

5 y
ea

rs 

Al
te

rn
at

ive
 2

Po
sit

ive
     

 
Wo

uld
 re

du
ce

 ca
tch

es 
by

 
15

%
; R

eb
uil

din
g g

oa
ls w

ou
ld 

be
 m

et 
in 

10
 ye

ars

Po
sit

ive
 

Sto
ck

 bi
om

ass
 w

ou
ld 

inc
rea

se 
mo

re 
qu

ick
ly 

tha
t N

o 
Ac

tio
n a

nd
 w

ou
ld 

reb
uil

d i
n 

10
 ye

ars
  

Al
te

rn
at

ive
 3

Po
sit

ive
 

 W
ou

ld 
red

uc
e c

atc
he

s b
y 

20
%

; R
eb

uil
din

g g
oa

ls w
ou

ld 
be

 m
et 

in 
8 y

ea
rs

Po
sit

ive
 to

 H
ig

h 
Po

sit
ive

 
Mo

re 
po

sit
ive

 th
an

 
Alt

ern
ati

ve
2; 

Fu
rth

er 
red

uc
ed

 
cat

ch
es 

wo
uld

 ac
ce

ler
ate

 
sto

ck
 re

bu
ild

ing
 an

d p
rov

ide
 

gre
ate

r a
ssu

ran
ce

 of
 m

ee
tin

g 
the

 re
bu

ild
ing

 go
al



17

within NOAA Fisheries Service, and similar col-
laboration with other Federal and state agencies and 
commissions (U.S. Environmental Protection Agen-
cy, 1999).

Monitoring of indicators of significant adverse cu-
mulative effects may also be useful (Step 11). A dis-
cussion of detailed planning for such monitoring, 
which could be envisioned as an add-on to tradition-
al fishery monitoring programs, is beyond the scope 
of this report. However, a useful information source 
for monitoring planning and implementation is 
Marcus (1979). When such monitoring is done, the 
results can be used to reduce a variety of uncertain-
ties related to the magnitude of cumulative effects, 
the key actions influencing such effects, and the rela-
tionships between cumulative effects and the sustain-
ability of selected VECs. Again, a detailed discussion 
of adaptive management which could be responsive 
to monitoring findings is beyond the scope of this 
report. However, a reference document relating adap-
tive management principles to fisheries and protected 
species is available (Canter, 2007). This document is 
consistent with information in the relatively recent 
CEQ Task Force report on modernizing NEPA 
implementation and practice in the United States 
(Council on Environmental Quality, 2003).

PRESENTATION OF CEA FINDINGS IN EISs OR EAs

fis
he

ri
es

The CEQ’s 1997 guidance on CEA did 
not specifically address the placement of 
the resultant information in NEPA 

compliance documents. As a result, one approach 
that many Federal agencies take is to include the 
CEA findings within the last section of EISs or EAs. 
Affected Environment-related information is 
typically included or referenced in that respective 
section. This approach utilizes existing sections of 
EISs or EAs to incorporate the CEA findings.

To place this approach in context, only the infor-
mation from the box labeled “Existing Conditions/
Status/Trends of Each Resource” in Figure 1 would 
be placed in the Affected Environment section. This 
box, which would be focused on VECs, encompasses 
Steps 1-3 and 5-7 of CEQ’s 11-step CEA process. 
This approach would also typically involve the place-
ment of the information from the other six boxes in 
Figure 1 within the last subsection of the Environ-
mental Consequences section. These remaining six 
boxes typically include Steps 1, 4, and 8 through 11 
of the CEQ process.

NOAA Fisheries Services typically follows an alter-
native to the approach described above; it is termed 
the stand-alone approach. This approach would gen-
erally consist of a separate Cumulative Effects sec-
tion which would follow the Environmental Con-
sequences section (this section could focus on direct 
and indirect impacts of the alternatives only). These 
results could be summarized in the new Cumulative 
Effects section. In addition, the Affected Environ-
ment section could still include the conditions, status, 
and trends box from Figure 1.  It is a useful way for 
CEA information summarization and communica-
tion for NEPA compliance documents that are com-
plicated or programmatic in coverage.

Another fundamental issue related to the presenta-
tion of CEA findings in NEPA compliance docu-
ments is whether to use a narrative presentation only 
(the process and findings of the study are descriptive-
ly discussed in paragraph formats) or a narrative and 
tabular presentation. The narrative approach could be 
used for EAs, while the combined one would be ap-
propriate for EISs. The latter presentation incorpo-
rates tables, figures, and maps to support the narra-
tive presentation. If the latter approach is used, each 
table, figure, and map should be sufficiently explained 
so that the reader will understand the connections 
between the narrative and the visual aid materials.

CASE LAW ADDRESSING CEA

Litigation related to the adequacy of CEA 
in NEPA documents (both EISs and EAs) 
has markedly increased in recent years. 

In fact, over 200 NEPA-related challenges regard-
ing CEA have taken place; in some cases, the CEA 
challenges are the primary focus, while in others, 
such challenges are part of a suite of claims involv-
ing NEPA, ESA, and MMPA. This section includes 
selected case law information in three parts. The 
first part highlights three precedent-setting cases 
involving reasonably foreseeable future actions and 
the need to identify connected actions (Mandelker, 
2007). The second part summarizes 25 decisions by 
the Ninth Circuit Court of Appeals over a 10-year 
period from 1995-2004 (Smith, 2006). The third 
part highlights the findings from a review of 32 cases 
wherein the process for addressing incomplete and 
unavailable information (40 CFR 1502.22) was an 
issue (Atkinson, et al., 2006).
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Three Precedent-Setting Cases

Mandelker (2007) contains an extensive 
discussion of CEA-related case law. The 
information is organized into topics such 

as the scope of actions to be considered; the adequacy 
of the analysis and discussion (numerous cases are 
identified where the discussion was deemed ad-
equate, and others when it was deemed inadequate); 
when other proposed actions (reasonably foreseeable 
future actions – RFFAs) must be discussed; and con-
nected, cumulative, and similar actions. Three specific 
cases highlighted by Mandelker (2007) will be noted 
herein; one relates to connected actions and the other 
two are associated with RFFAs.

The connected action case involved a proposed road, 
in a roadless area, which would be used as a haul road 
to facilitate timber harvesting (Thomas v. Peterson, 
1985). The U.S. Forest Service (USFS) prepared an 
EA on the proposed road and did not mention the 
impacts of timber sales which involve road usage in 
the area served by the road. The Ninth Circuit ruled 
that these actions were connected; that is, the road 
would not be needed absent the timber sales; thus, 
the EA should have addressed the impacts of timber 
harvesting, including sedimentation effects detri-
mental to salmon. The Court rejected the USFS con-
tention that “the sales are too uncertain and too far 
in the future for their impacts to be analyzed along 
with the road.” Rather, the Court ruled that if the 
sales were sufficiently certain to justify construction 
of the road they were sufficiently certain to have their 
environmental impacts analyzed along with the road 
(Mandelker, 2007, p. 10-145). It is interesting to note 
that this decision also infers that the timber sales 
are RFFAs which are connected to the road pro-
posal. The relevance of this decision in relation to the 
Northeast Region of NOAA Fisheries Service is that 
the initial proposed action and all alternatives should 
encompass all of the respective connected actions.

An early landmark Court decision, which occurred 
in 1976, involved an interpretation of what consti-
tutes reasonably foreseeable future actions. This U.S. 
Supreme Court decision indicated that a precise pro-
posal for an action would be needed to define the ac-
tion as an RFFA (Kleppe v. Sierra Club, 1976). This 
case related to the proposed leasing and approval of 
coal mining on Federal lands and was one of several 
such actions which had been planned within a coal-
resources region. In its decision, the Supreme Court 
indicated that: 

when several proposals for coal-related actions that 
will have cumulative or synergistic environmental 
impacts upon a region are pending concurrently before 
an agency; their environmental consequences must be 
considered together (Kleppe v. Sierra Club, 1976). 

The phrase “pending concurrently” suggests that 
these several proposals are precise and that they rep-
resent formal proposals. Further, the Supreme Court 
was not prescriptive regarding how such cumulative 
impacts should be addressed. Rather, the decision 
noted that: 

… determination of the extent and effect of cumula-
tive impacts on range of resources, and particularly 
identification of the geographic area within which 
they may occur, is a task assigned to the special com-
petency of the appropriate agencies (Kleppe v. Sierra 
Club, 1976).

Since the Kleppe decision in the mid-1970s, the re-
quirement for formal proposals has often been used 
by proponent agencies to limit the number of RFFAs 
to be considered in a CEA study. However, some 
other courts have questioned the generic applicability 
of this ruling. Specifically, Mandelker (2007, p. 10-
140) provided this perspective:

Kleppe considered only the question of when a pro-
gram impact statement must be prepared on a group 
of related actions. Its holding that a “proposal” must 
be precise was part of that holding. The Court did 
not consider the related question of what actions 
must be considered in an impact statement’s dis-
cussion of cumulative impacts. An argument can be 
made that Kleppe requires discussion of proposals 
in a cumulative impacts analysis only when they are 
precise. The courts differ in interpreting  this deci-
sion, however, with some courts following this ruling 
and holding that Kleppe does not require the discus-
sion of the cumulative impacts of actions that are 
only planned or contemplated.

The second specific RFFA example represents a rul-
ing that planned or contemplated actions should be 
included as RFFAs in CEA studies. To illustrate, a 
Fifth Circuit case involved the U.S. Army Corps of 
Engineers wherein an EA was prepared for a permit 
authorizing a housing developer to construct a canal 
system for a housing project on an island in Galves-
ton Bay, Texas (Fritiofsen v. Alexander, 1985). Plain-
tiffs argued that other past and future developments 
on the island should have been included in an analy-
sis of cumulative effects. The Fifth Circuit remanded 
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the case to the Corps with instructions to address 
these other actions in relation to cumulative effects 
and to reassess the significance of such effects. A key 
finding of the Fifth Circuit was that such actions 
related to future development should be considered 
as RFFAs even though “…some of them were not 
yet proposals requiring an impact statement” (Man-
delker, 2007, p. 19-141). However, it seems clear that 
some of the future developments were beyond mere 
speculation.

Three specific quotes from the Fritiofsen decision are 
instructive in relation to determining RFFAs and to 
the level of detail needed for considering cumulative 
effects at the EA level. The quotes include (Fritiofsen 
v. Alexander, 1985):

EAs “should consider (1) past and present ac-•	
tions without regard to whether they themselves 
triggered NEPA responsibilities and (2) future 
actions that are ‘reasonably foreseeable,’ even if 
they are not yet proposals and may never trigger 
NEPA-review requirements.”

“We certainly do not mean to suggest that the •	
consideration of the cumulative impacts at the 
threshold stage will necessarily involve extensive 
study.” (Threshold stage refers to the preparation 
of an EA in order to determine if an EIS would 
be required.).

“When deciding the potential significance of a •	
single proposed action (i.e., whether to prepare 
an EIS at all), a broader analysis of cumulative 
impacts is required (than in an EIS); a  “cumu-
lative-effects study must identify: (1) the area 
in which effects of the proposed project will be 
felt; (2) the impacts that are expected in that area 
from the proposed project; (3) other actions – 
past, proposed, and reasonably foreseeable – that 
have had or are expected to have impacts in the 
same area; (4) the impacts or expected impacts 
from these other actions; and (5) the overall 
impact that can be expected if the individual im-
pacts are allowed to accumulate.”

To conclude, these three cases addressed by Man-
delker (2007) are widely cited and utilized by prac-
titioners in the preparation of NEPA compliance 
documents. They each have relevance for the North-
east Region of NOAA Fisheries Service in determin-
ing RFFAs for EISs or EAs.

Review of Appellate Court Decisions

Smith (2006) recently reported on a review 
of 25 CEA-related opinions issued by the 
Ninth Circuit Court of Appeals during 

the 10-year period from 1995-2004. The plaintiffs 
prevailed in 15 cases (60%), and the agencies won in 
10 cases (40%); however, the challengers won eight 
of the most recent 11 cases (72%). The Court deci-
sions can be considered in relation to six categories of 
plaintiff challenges – inadequate boundaries for de-
scribing the affected environment (providing a prop-
er foundation for CEA), the general analysis lacked 
data and rationale, an inadequate analysis of other 
actions, a flawed computer analysis modeling effort, 
non-compliance with methodologies in the CEQ’s 
CEA 1997 handbook, and the appropriateness of 
parent documents in subsequent tiered analyses. 

Specific challenges related to describing the affect-
ed environment were associated with five cases; the 
challenges included the geographic area of analysis 
being too small, the temporal period of analysis be-
ing too short, or the data used in the analysis being 
outdated. The Ninth Circuit ruled against the chal-
lenges and for the agency in two cases. However, the 
challenges were upheld in the three other cases. The 
key lessons from these five cases related to the af-
fected environment are that the rationale needs to be 
included for the spatial and temporal boundaries and 
that the included data should be the most recent.

A general plaintiff challenge – analysis lacked data/
rationale – was made in 11 of the 25 cases; how-
ever, it was not possible to ascertain from the Smith 
(2006) article whether or not this challenge related 
to the affected environment, the cumulative envi-
ronmental consequences, or both. The Ninth Circuit 
ruled in favor of the plaintiff ’s challenges in seven of 
the 11 cases (four EISs and three EAs) and in favor 
of the agencies in four (three EISs and one EA).  A 
general lesson derived from these analysis-related 
cases is that data should be incorporated in describ-
ing the affected environment and that the rationale 
associated with trends and sustainability condi-
tions of the VECs needs to be provided. Further, 
the cumulative effects analysis should be based on 
appropriate data and information, and the rationale 
related to the significance determinations should be 
explained.

The most common plaintiff challenge is related to 
inadequate analysis of other actions (past, present, 
and reasonably foreseeable future actions) in the 
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cumulative effects study area. This topic is identified 
in Step 4 of the CEQ’s 11-step CEA process. Fur-
ther, Step 4 information could be included in either 
the affected environment chapter (section) or the last 
part of the environmental consequences chapter (sec-
tion). The latter placement is often used in EAs and 
EISs prepared by NMFS. This challenge was lodged 
against 18 of the 25 cases. The Ninth Circuit ruled 
in favor of the plaintiff ’s challenges on this topic in 
13 of the 18 cases. The key lessons derived from the 
18 cases which were challenged regarding inadequate 
analysis of other projects (actions) are that it is im-
portant to systematically identify other past, pres-
ent, and reasonably foreseeable future actions which 
have, are, or could contribute to cumulative effects on 
key VECs. Further, the effects connections with the 
VECs should be delineated and analyzed in relation 
to the anticipated effects connections from the pro-
posed action and alternatives, including the one iden-
tified as the preferred alternative.

The case law review also identified three other spe-
cific plaintiff challenges which were addressed by 
the Ninth Circuit (Smith, 2006). One challenge was 
related to a computer analysis modeling effort which 
was claimed to be flawed; however, the Ninth Cir-
cuit ruled that the related EA was adequate. Another 
case involved a challenge of non-compliance with the 
methodologies as contained in CEQ’s CEA hand-
book. The Ninth Circuit rejected this challenge by 
noting that the CEQ’s handbook (Council on Envi-
ronmental Quality, January, 1997):

…serves as “guidance” and is not legally binding, 
and that the real issue of the Court was to decide not 
whether the analysis conformed to the guidance docu-
ment, but rather whether it comprised a sufficient 
and adequate analysis for the project (Smith, 2006, p. 
237).

Two other plaintiff challenges related to the appro-
priateness of parent documents in subsequent tiered 
analyses. In both cases the plaintiffs challenged tier-
ing from a non-NEPA document, and in one of the 
two cases an additional challenge related to tiering 
from a programmatic EIS that had no site-specific 
analysis. The Ninth Circuit ruled for the plaintiffs in 
each of these challenges. Accordingly, the results sup-
port the concepts of only tiering from NEPA docu-
ments and of being familiar with the pertinent con-
tents of NEPA documents to ensure they are relevant 
to the tiering opportunity.

Finally, Smith (2006) noted the following key lessons 

from the 25 Ninth Circuit CEA case decisions:

Consider cumulative effects for each resource •	
being analyzed and carefully search out, docu-
ment, and evaluate all past, present, and rea-
sonably foreseeable future actions. This was the 
most common reason agencies were challenged; 
the Court ruled against the agency in 13 of 18 
challenges.

Do not make unsubstantiated claims about cu-•	
mulative impacts in the analysis. Such assertions, 
when not supported with data and/or the ratio-
nale for them, were the second-most common 
reason analyses were challenged; plaintiffs were 
successful in 7 of 11 challenges.

A perfect analysis of cumulative impacts is not •	
required to survive a legal challenge. In several 
cases, the Court emphasized that it did not re-
quire such a standard. To illustrate, in one case 
the Court noted some minor errors and mis-
information in the cumulative impact analy-
sis but concluded its role was not to fly-speck 
agency analyses. Accordingly, it is important to 
make some attempt to address cumulative ef-
fects where appropriate, even when information 
and data may be missing or sparse or when it is 
difficult to analyze the impacts of future actions. 
When information is incomplete, or unavailable, 
the steps included in Section 1502.22 of the 
CEQ’s NEPA regulations should be noted. A 
key issue is to demonstrate that a hard look has 
been taken regarding cumulative effects.

Do not tie the CEA to tiering from either a •	
programmatic NEPA document that does not 
contain site-specific analysis or to a non-NEPA 
document. The Court ruled against the agencies 
on this point in two cases involving a total of one 
EIS and two EAs.
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Addressing Incomplete or Unavailable 
Information

As noted above, preparing an adequate de-
scription of the Affected Environment and 
addressing Environmental Consequences 

can be problematic due to lack of appropriate infor-
mation. Examples of Affected Environment top-
ics with potentially limited information include, but 
are not confined to, predatory-prey relationships for 
managed species, geographical specificity for EFH, 
migratory patterns for protected species, and the sus-
tainability of the managed (target) species popula-
tions in relation to overfishing practices. Examples of 
CEA-related topics with potentially incomplete or 
unavailable information include, but are not limited 
to, the mechanisms by which effects combine (addi-
tive, synergistic, or countervailing), the recovery rate 
of disturbed EFH, cross-cutting impacts from over-
lapping FMPs and the use of multiple gear types, and 
quantitative information on cumulative effects on 
protected species.

Case law can be used to instruct proponent agencies 
as to a process for appropriately recognizing and con-
sidering the relevance of such missing information in 
the NEPA process. As noted above, 40 CFR Section 
1502.22 describes a four-step process which could 
be used regarding incomplete or unavailable infor-
mation (Council on Environmental Quality, 1986). 
While the process emphasis relates to significant 
adverse effects (environmental consequences) associ-
ated with EISs, by inference it can also be extended 
to EAs and also to descriptions of the Affected En-
vironment in either EISs or EAs. A recent review of 
case law involved an analysis of decisions in 34 cases 
(two were from the Supreme Court, 12 from Ap-
pellate Courts, and 20 from District Courts). The 
Supreme Court cases upheld the process as specified 
in Section 1502.22. In fact, proponent agency adher-
ence to the process led to decisions in favor of the 
agencies in 9 of the 12 Appellate-level cases, and in 
12 of the 20 District-level cases over the time period 
from 1989 to 2005 (Atkinson, et al., 2006, p. 465).

co
as
ts



22

SUMMARY AND CONCLUSIONS

This guidance summarizes a practical and 
cost-effective NOAA Fisheries Service-
related CEA process for inclusion in EISs 

and EAs. The process is compliant with the require-
ments of CEQ’s NEPA regulations and NOAA’s 
supporting regulations. Further, it incorporates 
CEQ’s 11-step CEA approach. The NMFS process 
includes two components – Scoping and Baseline, 
and Impact Analysis. Each component is comprised 
of requisite building blocks. For example, Scop-
ing and Baseline integrates affected environment 
information with effects information from other 
non-fishing and fishing actions to define the CEA 
Baseline. The Impact Analysis component integrates 
the CEA Baseline findings with the direct and in-
direct impacts of alternatives to determine cumula-
tive effects. The identified cumulative effects are then 
evaluated relative to their significance, and potential 
follow-on activities such as monitoring and adaptive 
management can be considered. Practical approaches 
are described for each building block, and informa-
tion is included on the development of matrix tables 
which can be used to summarize the findings.

To support this CEA process, case law was reviewed 
to determine the compatibility of the process with 
Court decisions. The case law review focused on three 
precedent-setting cases (one on connected actions 
and two on reasonably foreseeable future actions). 
The described CEA process is in consonance with 
these three decisions. In addition, the findings from 
a comprehensive review of 25 Appellate-level CEA 
cases are presented, and consonance was again found. 
Finally, the findings from a review of 32 cases related 
to incomplete and unavailable information were 
summarized, with the key point being that agen-
cies should follow the four-step process in 40 CFR 
1502.22 to appropriately address such uncertainties.

To conclude, this CEA process is consistent with 
CEQ and NOAA NEPA regulations, is compatible 
with CEQ’s 11-step CEA approach, and is in conso-
nance with relevant case law. 
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APPENDIX A
Summary of CEQ’s 11-Step CEA Process

The Council on Environmental Quality (CEQ) has 
promulgated an 11-step cumulative effects assess-
ment/analysis (CEA) process. The 11-steps include 
(Council on Environmental Quality, January, 1997):

1.  Identify the significant, or potentially signifi-
cant, cumulative impacts issues associated with 
the proposed action and define the assessment 
goals.

2.  Establish the geographic scope for the analysis.

3.  Establish the time frame for the analysis.

4.  Identify other actions affecting the resources, 
ecosystems, and human communities of con-
cern. (Resources, ecosystems, and human com-
munities can also be referred to as Valued Eco-
system Components, or VECs.)

5.  Characterize the resources, ecosystems, and 
human communities identified in scoping in 
terms of their response to change and capacity 
to withstand adverse impacts.

6.  Characterize the natural and human factors 
that adversely affect these resources, ecosys-
tems, and human communities and their rela-
tion to safety or security thresholds established 
through regulations.

7.  Define a baseline condition for the resources, 
ecosystems, and human communities.

8.  Identify the important cause-and-effect re-
lationships between human activities and re-
sources, ecosystems, and human communities.

9.  Determine the magnitude and significance of 
cumulative impacts.

10. Modify or add alternatives to avoid, minimize, 
or mitigate adverse significant cumulative im-
pacts arising from Federal activities, and iden-
tify opportunities to work with others to avoid, 
minimize, or mitigate adverse effects caused by 
non-Federal activities.

11.  Monitor cumulative impacts of the selected 
alternative and apply adaptive management.

The first four steps are related to scoping (or delin-
eating the “boundaries” for each selected VEC) for 
the study; the next three focus on describing the af-
fected environment; and the last four highlight the 
cumulative environmental consequences along with 
mitigation, monitoring and adaptive management (as 
appropriate). Step 1 could be used to select appropri-
ate VECs for study, while Steps 2 and 3 (spatial and 
temporal boundaries for each selected VEC) could 
be addressed in either the Affected Environment 
section (or chapter) or in the Environmental Con-
sequences section, in an EIS or EA. Other actions 
(Step 4) include the consideration of past, present, 
and reasonably foreseeable future actions which have, 
are, or will be contributors to combined effects on 
common VECs. These actions could be included in 
the Environmental Consequences section or even in 
the Affected Environment section. Steps 8 through 
11 are primarily associated with the Environmental 
Consequences section.

Steps 5 through 7 are specifically related to the Af-
fected Environment section. Step 7 highlights the 
concept of a “baseline” condition. This condition 
could be reflective of an historical reference time and 
the trends in the conditions of the selected VECs 
from their individual reference times to the present. 
Baseline can also refer to anticipated future condi-
tions. Step 6 is reflective of current conditions for the 
selected VECs, along with their evaluation in rela-
tion to regulatory thresholds and non-quantitative 
criteria associated with sustainability and compli-
ance with pertinent guidance and policies. The term 
“stresses” suggests both past and current natural and 
society-initiated actions which have been, or could 
be, influencing the conditions of the VECs. Finally, 
Step 5 infers that scientific and/or policy informa-
tion may need to be assembled on the selected VECs 
to enhance understanding regarding their resiliency, 
response to changes, natural recovery, etc. As ap-
propriate, consideration may need to be given to the 
ecological or societal “carrying capacity” of each of 
the selected VECs.

Chapter 4 in CEQ’s guidance on CEA addresses 
the features of Steps 8 through 11. Step 8 highlights 
the development of cause-and-effects relationships 
between human activities and VECs. Such rela-
tionships could be depicted by “conceptual models” 
which pictorially demonstrate connections between 
activities (and their stressors or impact-causing 
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factors) and specific VECs or their indicators. Such 
models reflect the general state-of-knowledge related 
to such connections. Descriptions of the rationale 
should be provided, and information sources should 
be referenced for these types of models. Although 
they might be more complex, networks or system 
diagrams could also be used to demonstrate such 
connections. Further, even simple interaction ma-
trices could be used for depicting cause-and-effects 
relationships.

Several methods and tools are available for determin-
ing the magnitude of cumulative effects as speci-
fied in Step 9. Examples within Chapter 5 of CEQ’s 
guidance, and their usage, include (Council on Envi-
ronmental Quality, January, 1997):

•	 Questionnaires,	interviews,	and	panels	(identi-
fication of cumulative effects – I)

•	 Checklists	(I	and	descriptive	prediction	–	DP)

•	 Matrices	(I	and	DP)

•	 Networks	and	system	diagrams	(including	
conceptual models) (I and DP and quantitative 
prediction – QP)

•	 Modeling	(QP)

•	 Trends	analysis	(DP	and	QP)

•	 Overlay	mapping	and	GIS	(I	and	DP	and	QP)

•	 Carrying	capacity	analysis	(DP	and	QP)

•	 Ecosystem	analysis	(DP	and	QP)

•	 Economic	impact	analysis	(DP	and	QP)

•	 Social	impact	analysis	(DP	and	QP)

The significance of the cumulative effects can be 
ascertained by using the definition of “significant” 
as found in CEQ’s NEPA regulations (40 CFR 
1508.27), and the additional criteria as contained in 
Section 6.03 of NAO 216.6.

Mitigation is identified in Step 10. A key question 
is – does the proponent agency for the action have to 
mitigate for all cumulative effects, or only for their 
incremental contributions to the determined cumula-
tive effects? The answer to the question is “incremen-
tal contributions.” This principle is supported by the 

following “question-answer” found in the USEPA’s 
CEA review guidance (U.S. Environmental Protec-
tion Agency, 1999):

Question:  Should USEPA comments suggest mit-
igation measures to address cumulative impacts?

Answer:  The USEPA’s manual on reviewing and 
commenting on Federal actions under NEPA and 
Section 309 of the Clean Air Act states that EPA’s 
comments should include mitigation measures “...
to avoid or minimize damage to the environment, 
or to protect, restore, and enhance the environ-
ment” (U.S. Environmental Protection Agency, 
1984).  Thus, it is appropriate for USEPA com-
ments to include recommendations for mitigation 
that address the cumulative impacts of the project. 
The comments should suggest a range of mitiga-
tion that addresses differing sources of the cu-
mulative impacts. At a minimum, the mitigation 
should address the proposed project’s contribution 
to the cumulative impacts. In addition, it is appro-
priate 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 differ-
ent governmental agencies and private organiza-
tions to work on environmental restoration when 
those entities have contributed to cumulative im-
pacts over a long period of time. It is important to 
note that USEPA 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 techni-
cally feasible.

Step 11 raises the issue of monitoring and adaptive 
management as follow-on activities to the EIS when 
there are major uncertainties associated with cumula-
tive effects on one or more VECs. This issue is cur-
rently receiving more attention in both planning and 
reviewing EISs related to FMPs or amendments.
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APPENDIX B
US EPA Review Questions for Environmental Con-
sequences Section 

This appendix includes review questions promulgated 
by the U.S. Environmental Protection Agency for 
reviewing the Environmental Consequences sections 
of EISs related to FMPs and their amendments. Fur-
ther, additional review questions which are focused 
on CEA are also included. These questions would be 
applicable if CEA is the final part of the Environ-
mental Consequences section or if it is included as a 
separate section. In principle, both sets of questions 
could also be considered for EAs.

Regarding a general evaluation of the Environmen-
tal Consequences chapter or section in an EIS, the 
U.S. Environmental Protection Agency has published 
a report on reviewing EISs for Fishery Manage-
ment Plans (FMPs) (U.S. Environmental Protection 
Agency, 2005). The report was prepared for use by 
USEPA reviewers of EISs on FMPs; however, the 
included information could also be used to plan and 
prepare such EISs, and even EAs. To illustrate, the 
review guidance indicates that this chapter (section) 
should provide a description of direct, indirect, and 
cumulative effects on the selected VECs that would 
result from the FMP-related proposal. Further, it was 
noted that emphasis should be given to those indica-
tors of the VECs within the study area that would be 
impacted by the alternatives, including the proposed 
action (preferred alternative). The utilized indicators 
should be in consonance with those described in the 
Affected Environment chapter or section. The actual 
impact information could be quantitative, qualita-
tive (or descriptive), or expressed in a relative manner 
(e.g., minor, moderate, major). Definitions should be 
included for all “relative” categories of impact (in-
cluding positive and negative impact). In addition, 
the report included a series of review questions, and 
as noted above, these questions (which are primarily 
related to direct and indirect effects) could be used 
during the development of the EIS or during an in-
tra-agency review of a preliminary version of a draft 
EIS (U.S. Environmental Protection Agency, 2005, 
pp. 78-80):
 
•	 Is	sufficient	information	presented	to	support	the	

conclusion regarding impact level?

•	 Is	sufficient	information	provided	about	the	
proposed action and alternatives to support 

comparison of impacts?

•	 Have	the	beneficial	and	adverse	effects,	and	direct,	
indirect and cumulative effects been identified for 
target and non-target species (e.g., fish, sea turtles, 
marine mammals, and seabirds) and quantified to 
the extent possible?

•	 Would	the	proposed	action	affect	any	EPA	man-
dates, including water quality (e.g., particularly 
relevant to actions where processing onboard the 
fishing vessel is an option)?

•	 Would	the	proposed	action	threaten	the	viola-
tion of Federal, State, Tribal, or local law or re-
quirements imposed for the protection of the 
environment?

•	 Would	the	proposed	action	cause	substantial	dam-
age to the ocean and coastal habitats and/or EFH 
as defined under the MSA and identified in the 
FMP/Amendment?

•	 Would	the	proposed	action	have	a	substantial	ad-
verse impact on public health or safety?

•	 Would	the	proposed	action	have	a	substantial	
adverse impact on worker/fisher health or safety 
(e.g., operation in poor weather conditions as a 
result of restricted fishing seasons and/or closed 
fishing areas - could also affect water quality if 
vessel sank)?

•	 Where	relevant,	have	the	following	social	and	eco-
nomic impacts been considered: impacts to low-
income or minority (human) populations, impacts 
to fishing communities, impacts to those who rely 
on living marine resources for subsistence?

•	 Would	the	action	result	in	the	introduction	or	
spread of a non-indigenous or invasive species?

•	 Does	the	proposed	action	have	the	potential	to	
jeopardize the sustainability of any target species 
or non-target species that may be affected by the 
action?

•	 Does	the	EIS	consider	the	potential	for	cumula-
tive effects of the proposed action and other activ-
ities in the area under consideration (e.g., fishery 
over time, past fishing practices, other fisheries, 
other human activities)?

•	 Would	the	proposed	action	have	a	substantial	
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impact on biodiversity and ecosystem function 
within the affected area (e.g., benthic productivity, 
predator-prey relationships)?

•	 Have	ecosystem	considerations	been	incorporated	
to the extent possible, such as changes in biomass, 
impacts to habitat (including water column, ben-
thic, EFH) from fishing gear, and impacts to food 
supply (predator prey, harvest of key prey, prey 
availability)?

•	 Have	bycatch	and	EFH	issues	been	adequately	
addressed?

•	 Does	the	EIS	include	an	estimate	of	bycatch	and	
address the extent to which it will be reduced?

•	 Is	there	sufficient	information	to	conduct	an	EFH	
consultation? If consultation has been completed 
(e.g., for final EIS), are the results of the consul-
tation included as well as any EFH conservation 
recommendations and NMFS’ responses?

•	 Does	the	EIS	use	the	“best	scientific	information	
available”?

•	 Does	the	EIS	adequately	address	uncertainties	
and incomplete/unavailable information, includ-
ing how such information might influence the 
analysis and conclusion?

•	 Is	the	right	gear	of	the	proper	scale	being	used?	

•	 Have	potential	direct,	indirect	and	cumulative	im-
pacts to sensitive/protected species (e.g., threat-
ened and endangered, marine mammals) and 
environments (designated marine protected areas, 
estuaries in the National Estuary Program, etc.) 
been adequately discussed for the proposed action 
and alternatives?

•	 If	threatened	or	endangered	species	are	potentially	
impacted, is the status of the coordination process 
under ESA clearly identified (e.g., Draft EIS)?

•	 If	ESA	consultation	is	completed	(e.g.,	final	EIS)	
and a BO has been prepared, is it (or a summary) 
included in the draft/final EIS/SEIS?

•	 Have	unavoidable	impacts	been	clearly	identified?

•	 Does	the	EIS	discuss	the	relationship	between	
the short-term uses of the environment and the 
maintenance and enhancement of long-term 

productivity and any irreversible or irretrievable 
commitments of resources involved if the pro-
posed action is implemented? 

•	 Are	environmental	impacts	addressed	in	propor-
tion to their potential significance? 

In May 1999, the U.S. Environmental Protection 
Agency published a guide for USEPA reviewers 
to use when they evaluated the cumulative effects 
analyses in NEPA documents (primarily EISs) (U.S. 
Environmental Protection Agency, 1999). The guide 
identified five major review areas – resources and 
ecosystem components (VECs which are related to 
Steps 1 and 5 to 9 in the CEQ’s 11-step CEA pro-
cess); geographic boundaries and time period (Steps 
2 and 3); past, present, and reasonably foreseeable fu-
ture actions (Steps 4 and 8); describing the condition 
of the environment (Steps 5 to 7); and using thresh-
olds to assess resource degradation (Steps 5 to 7 and 
9). The key question for each review area is as follows 
(U.S. Environmental Protection Agency, 1999):

•	 Has	the	NEPA	document	identified	the	resourc-
es and ecosystem components (VECs) cumula-
tively impacted by the proposed action and other 
actions?

•	 Has	the	NEPA	document	used	geographic	and	
time boundaries large enough to include all 
potentially significant effects on the resourc-
es (VECs) of concern? (The NEPA document 
should delineate appropriate geographic areas in-
cluding natural ecological boundaries, whenever 
possible, and should evaluate the time period of 
the project’s effects.)

•	 Has	the	NEPA	document	considered	all	past,	
present, and future actions that contribute to 
significant cumulative effects on the resources 
(VECs) of concern? (The analysis should include 
the use of trends information and interagency 
analyses on a regional basis to determine the com-
bined effects of past, present, and future actions. 
NEPA documents should only consider those 
past, present, and future actions that incrementally 
contribute to the cumulative effects on VECs af-
fected by the proposed action. Actions affecting 
other resources (VECs), or with cumulatively in-
significant effects on the target resources (VECs), 
do not add to the value of the analysis.)

•	 Has	the	NEPA	document	depicted	the	condi-
tion of the environment used to assess cumulative 
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impacts, and incorporated the cumulative effects 
of all relevant past activities into the Affected 
Environment section? (For the evaluation of the 
environmental consequences to be useful, it is 
important that the analysis also incorporate the 
degree that the existing ecosystem -- VEC -- will 
change over time under each alternative.)

•	 Has	the	analysis	included	specific	thresholds	
required under law or by agency regulations or 
otherwise used by the agency? (In the absence of 
specific thresholds, the analysis should include a 
description of whether or not the resource -- VEC 
-- is significantly affected and how that determi-
nation was made.)

It should be noted that the above five cumulative ef-
fects questions and comments could be used in plan-
ning the CEA portion of an EIS related to FMPs or 
amendments.
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APPENDIX C
Examples of Matrix Tables1 Which Can Be Used for 
Summarizing and Communicating CEA Informa-
tion in EISs and EAs

This page is intended to be blank.  Tables are on fol-
lowing pages.

1 Tables were developed by NMFS 
NEPA policy analysts and practioners. 
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APPENDIX D
Case Studies of Cumulative Effects Assessments 
(CEA)

Case studies can provide useful examples of how 
CEA were executed within EISs and EAs.   Two ex-
amples (one EIS and one EA) are presented below to 
illustrate how a CEA was developed in each NEPA 
document type.  Both of these referenced NEPA 
documents were generally consistent with the CEA 
approach used in this guidance document with some 
variation.  

It is highly recommended the reader review the ex-
ample documents cited below in concert with the 
information in the tables to better understand how 
the CEA guidelines were applied in each case.  These 
documents are generally available through NOAA 
Fisheries Service Northeast Regional Office or the 
Mid-Atlantic or New England Fishery Management 
Council.
 
1) Final EIS for Amendment 9 to the Atlantic 

Mackerel, Squid, Butterfish Fishery Management 
Plan (FMP)

2) EA for the Specification of FY 2008 Total Al-
lowable Catches for Eastern Georges Bank (GB) 
Cod, Eastern GB Haddock, and GB Yellowtail 
Flounder in the U.S./Canada Management Area

The Amendment 9 document generally provided a 
more in-depth cumulative effects analysis since it was 
an EIS dealing with more substantial regulatory is-
sues. The approach using Steps A-F, as described in 
this guidance, is summarized in Table D-1, shown 
below.  The direct/indirect effects of each alterna-
tive (Step A) were determined in the Environmental 
Consequences section of the EIS (Table 70 of that 
document).  Then, in the cumulative effects section, a 
series of tables were used to develop the CEA Base-
line.  For example, the status of each VEC (Step B) 
was described in the Affected Environment Section.  
These conditions were then summed with the list of 
other past, present and reasonably foreseeable future 
actions (Step C) in Tables 98 and 97, respectively.  
This resulted in a CEA Baseline that was established 
in Table 100 (Step D).  Then, in Table 101 (Step E), 
the cumulative effects for each alternative on the 
VECs were determined with the sum of the CEA 
Baseline and the direct and indirect effects.   

Another simpler approach that can be used in EAs 
involves the use of narrative rather than compara-
tive tables.  This approach can be useful for brief 
CEAs where the impacts are minor.   An example 
of this is the EA for the Specification of FY 2008 
Total Allowable Catches for Eastern Georges Bank 
(GB) Cod, Eastern GB Haddock, and GB Yel-
lowtail Flounder in the U.S./Canada Management 
Area.  This EA used an approach that more loosely 
followed Steps A-F (Table D-2).  Direct and indi-
rect effects for the alternatives are developed in the 
Environmental Consequences section (Section 8).   
The Affected Environment section (Section 7) pro-
vides the status and conditions of each of the VECs 
evaluated (Step B).  These combined with a list of 
the past, present, and reasonably foreseeable future 
actions (Step C) evaluated in Section 8.4.2 makeup 
the CEA baseline conditions (Step D).  These are 
combined in the Cumulative Effects section (Section 
8.4.3) to determine the cumulative effects (Step E).  
 
Other EAs and EIS that demonstrate a variety of 
ways to present cumulative effects analyses include 
the documents listed below and are available at the 
following website addresses:

National Marine Fisheries Service, Northeast •	
Regional Office, “An Environmental Assessment 
of Impacts Regarding Action to Reconcile State 
Commercial Fishing Programs and Federal Lim-
ited Access Commercial Fishing Vessel Permit 
Privileges,” January 9, 2007, Gloucester, MA.  

National Marine Fisheries Service, Northeast •	
Regional Office, “Final Environmental Impact 
Statement for Minimizing Impacts of the Atlan-
tic Herring Fishery on Essential Fish Habitat,” 
January 7, 2005, Gloucester, MA.   

National Marine Fisheries Service, North-•	
east Regional Office. “FEIS for Amending the 
Atlantic Large Whale Take Reduction Plan: 
Broad-Based Gear Modifications,” August 2007, 
Gloucester, MA.  

EA/FONSI for the Broodstock Protection and •	
Effort Reduction Measures for Lobster Conser-
vation Management Area 3.  

EA/FONSI for the 2008 Summer Flounder, •	
Scup and Black Sea Bass Specifications.  
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CEA Step Step Description Amendment 9 EIS

A Identify:
•	 Direct/indirect	impacts	of	the	proposed	action	

and alternatives
•	 Spatial	and	temporal	boundaries	
•	 Valued	Ecosystem	Components	(VEC)	affected	by	

the proposed action and alternatives

•	 Direct	and	Indirect	effects	were	analyzed	for	10	sets	of	alternatives	in	Table	70	for	each	VEC
•	 Geographic	and	temporal	boundaries	were	established	in	the	Affected	Environment		Sec-

tion and reiterated in the Cumulative Effects Section (Section 8)
•	 Five	VECs	were	identified	in	the	Affected	Environment	Section	(Section	6):	managed	re-

sources (four species under this FMP), non-target species, habitat, protected species, and 
human communities

B Assemble historical and current information on the 
status	and	trends	of	the	VECs	

The Affected Environment Section (Section 6) summarizes the status and existing conditions 
of	each	VEC		

C Identify other past, present, and reasonably fore-
seeable future actions, which would be expected 
to have been, are now, or will be contributing their 
impacts	on	the	selected	VECs		

Impacts of the other past, present, and reasonably foreseeable future fishing and non-fishing 
actions	were	described	for	each	VEC	in	the	Cumulative	Effects	Section	(Section	8.4)	and	sum-
marized	in	Table	97;	Table	98	summarized	the	combined	other	effects	on	each	VEC	

D Describe	the	CEA	Baseline	by	considering	each	VEC	
in relation to its temporal conditions and the effects 
of	other	actions	on	each	VEC

The	CEA	baseline	conditions	were	provided	by	combining	the	status	and	trends	of	each	VEC	
with the impacts of the other actions in Table 100 (Section 8.7)

E Consider the direct/indirect impacts of the alterna-
tives	on	each	VEC	and	indicator	and	aggregate	this	
information with the impacts of other actions and 
the existing conditions, to develop a composite of 
the cumulative effects

The Cumulative Effects were assessed by combining the direct/indirect effects of each alter-
native	with	the	sum	effect	of	the	CEA	Baseline	for	each	VEC	(Section	8.9)	and	summarized	in	
Tables 101 and 102   

F Develop monitoring and adaptive management 
plans, as appropriate

Section 8.11 indicated any changes in management determined through monitoring would 
be accommodated through future amendments or framework action to the fishery manage-
ment plan

Table D-1.  Application of CEA in the FEIS for Amendment 9 to the Atlantic Mackerel, Squid, Butterfish 
Fishery Management Plan (FMP)
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CEA Step Step Description EA for 2008 TAC for US/CA Management Area

A Identify:
•	 Direct/indirect	impacts	of	the	proposed	action	

and alternatives
•	 Spatial	and	temporal	boundaries	
•	 Valued	Ecosystem	Components	(VEC)	affected	by	

the proposed action and alternatives

•	 Direct	and	Indirect	effects	were	analyzed	for	3	alternatives	in	Section	8.1	in	comparison	to	
the Status Quo (Section 8.2).

•	 Geographic	and	temporal	boundaries	were	established	in	the	Cumulative	Effects	Section	
(Sections 8.4.1)

•	 Four	VECs	were	identified	and	described	in	the	Affected	Environment	(Section	7.0)	and	the	
Cumulative Effects (Section 8.4.1) sections: regulated groundfish stocks (target and non-
target species); non-groundfish species (incidental catch and bycatch); protected species; 
habitat, including non-fishing effects; and human communities, including the economics 
of the fishery and fishing communities

B Assemble historical and current information on the 
status	and	trends	of	the	VECs	

The Affected Environment Section (Section 7) summarizes the status and existing conditions 
of	each	VEC		

C Identify other past, present, and reasonably fore-
seeable future actions, which would be expected 
to have been, are now, or will be contributing their 
impacts	on	the	selected	VECs		

Impacts of the other past, present, and reasonably foreseeable future fishing and non-fishing 
actions	were	described	for	each	VEC	in	the	Cumulative	Effects	Section	(Section	8.4.2)	

D Describe	the	CEA	Baseline	by	considering	each	VEC	
in relation to its temporal conditions and the effects 
of	other	actions	on	each	VEC

The	CEA	baseline	conditions	for	each	VEC	were	the	combination	of	the	existing	conditions	de-
scribed in the Affected Environment section (Section7) and in Section 8.4.2, with the impacts 
of the other fishing related and non-fishing related actions

E Consider the direct/indirect impacts of the alterna-
tives	on	each	VEC	and	indicator	and	aggregate	this	
information with the impacts of other actions and 
the existing conditions, to develop a composite of 
the cumulative effects

The	cumulative	effects	for	each	VEC	were	assessed	in	separate	narrative	analyses	(Section	
8.4.3) that determined the sum impacts of the other actions (previously discussed in Sections 
8.4.1 and 8.4.2) with the direct/indirect impacts of the proposed action (Section 8.1)   

F Develop monitoring and adaptive management 
plans, as appropriate

The EA did not indicate any monitoring and adaptive management plans; however, any 
necessary adjustments in quotas determined through future stock assessments would be ad-
dressed through the annual specifications process

Table D-2.  The Application of CEA in the EA for the Specification of FY 2008 Total Allowable Catches for 
Eastern Georges Bank (GB) Cod, Eastern GB Haddock, and GB Yellowtail Flounder in the U.S./Canada 
Management Area
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APPENDIX E
Emerging Considerations Related to CEA

As experience is gained regarding the inclusion of 
CEA within EISs, the “state-of-practice” is improv-
ing. Further, additional topics or issues may need 
to be considered for future incorporation relative to 
addressing direct, indirect, and cumulative effects in 
NEPA compliance documents. Three examples of 
such emerging considerations are briefly summa-
rized in this Appendix – increased understanding of 
modeling, use of ecosystem dynamics and ecosys-
tem-based management, and the potential need to 
address global climate change. Their inclusion in this 
Appendix does not denote that they must be imme-
diately incorporated into every CEA study; rather, 
they represent anticipated topics that may need to be 
routinely addressed in the future.

Increased Understanding of Modeling

Stock assessment modeling is used as a tool in fisher-
ies management to determine the status of specific 
species. For example, standardized techniques have 
been developed to sample a relatively small propor-
tion of fish from a population and to combine such 
data with commercial and recreational catch infor-
mation to estimate population characteristics. These 
data collection efforts are used to yield stock assess-
ments relied upon by fisheries managers at state, re-
gional, national, and international levels. Assessment 
models can also be used to predict rates of change 
in biomass and productivity based on information 
about yield from fisheries and the rates at which fish 
enter the harvestable population (recruitment), grow 
in size, and exit the population (natural and fish-
ing mortality). Further, stock assessments and their 
model outputs can also be used for quantitatively 
predicting the consequences of possible alternative 
management measures (Committee on Fish Stock 
Assessment Methods, 1998, p. 1). NOAA Fisheries 
Service can also use the results of stock assessments 
and modeling to design and implement various con-
trols for the total catch that can be removed from 
fish populations under their jurisdictions. For exam-
ple, commercial catch can be managed by specifying 
the amount of harvesting allowed; the areas of fish-
ing and times of the year that fishing can take place; 
the gear that can be used; minimum fish size limits; 
and in some cases, the amount of fish that any single 
fisher, community, company, or other entity can catch 
(Committee on Fish Stock Assessment Methods, 

1998, p. 2).

Five key steps are typically associated with stock 
assessment per se; they include: (1) defining the 
geographic and biological extent of the stock, (2) 
choosing appropriate data collection procedures and 
collection of the data, (3) selection of an assessment 
model and its parameters and conduction of planned 
assessments, (4) specifying performance indicators 
and evaluating alternative actions, and (5) present-
ing the results in a stock assessment report. Steps 1 
and 2 are directly related to describing the Affected 
Environment, while Steps 3 and 4 are associated with 
the Environmental Consequences section, includ-
ing the consideration of cumulative effects. Step 5 is 
related to documentation of the stock assessment and 
modeling.

The following practical NEPA implications can be 
derived from the above brief information on stock 
assessments and related modeling:

•	 NEPA	specialists	should	have	a	medium	level	of	
general understanding of stock assessment models, 
and a more specific understanding of the one or 
more models related to the species being evalu-
ated. Examples of such topics for understanding 
include the assumptions of the model, the popu-
lation concepts included in the model, the input 
data required for the model, and the anticipated 
outputs from the model. This type of information 
could be incorporated in an appendix to the per-
tinent EIS and summarized in the Environmental 
Consequences section (40 CFR 1502.24).

•	 NEPA	specialists	should	consider	the	value	of	
presenting descriptive statistics on the stock status, 
including time-referenced statistics, within the Af-
fected Environment sections of EISs.

•	 As	appropriate,	NEPA	specialists	should	be	fa-
miliar with model outputs and how such outputs 
could be used in determining the direct, indirect, 
and cumulative effects of various management 
measures. Such familiarity can aid the explanation 
and communication of effects information.

•	 NEPA	specialists	should	recognize	that	the	five	
stock assessment steps noted above are related to 
several steps within the CEQ’s 11-step CEA pro-
cess (the 11-steps are described in Appendix A). 
Specifically, Stock Assessment Step 1 (SA Step 1) 
is related to CEQ’s Steps 2 and 5 through 7. SA 
Step 2 is primarily associated with CEQ’s Steps 
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5 through 7. SA Step 3 is related to CEQ’s Step 
8 (cause-and-effects linkages) and Step 9 (deter-
mining the magnitude of the cumulative effects). 
Usage of conceptual models for establishing such 
linkages was proposed by CEQ. In effect, stock 
assessment models are based on the initial identi-
fication and improvements in conceptual mod-
els. Such conceptual models and stock assessment 
models can be used to depict relationships among 
selected VECs, and to qualitatively or quantita-
tively delineate impact consequences within and 
among VECs. Finally, SA Step 4 is also related to 
CEQ’s Steps 9 through 11.

Use of Ecosystem Dynamics and Ecosystem-Based 
Management

The traditional approach for the Affected Environ-
ment and Environmental Consequences sections 
in EISs and EAs has been to focus on either single 
species or multiple species addressed together and to 
examine potential direct and indirect effects of man-
agement measures on their stock status. In addition, 
the effects of gear types on the EFH for the managed 
fisheries, if applicable, are now being addressed as 
a result of the 1996 amendments to MSA. In more 
recent years, there has been greater attention given to 
cumulative effects, to bycatch and its effects on the 
stock status, to localized water quality effects, to ma-
rine sanctuaries, and to related protected species and 
areas. 

Recently, increasing attention has also been directed 
toward ecosystem-based management of fisheries 
(Ecosystem Principles Advisory Panel, 1999; Busch, 
et al., 2002; Ecosystem Approach Task Force, 2003; 
and Halpern, et al., 2008). If an ecosystem-based 
approach is to be used, it may be desirable to ad-
dress the key interrelations and dynamics within 
the different ecosystems identified in the study area. 
Although it is difficult to determine the extent to 
which plants and animals are interdependent at a 
given location, specific attention should also be given 
to identifying predominant species and their trophic 
levels. Accordingly, changes in the Affected Environ-
ment sections of EISs would be anticipated. Further, 
ecosystem-based fisheries management recognizes 
that fishing can alter a wide range of biological in-
teractions, causing changes in predator-prey relation-
ships, cascading effects mediated through food-web 
interactions, effects on protected resources, and the 
loss or degradation of essential fish habitats. These 
impacts, along with natural fluctuations in the physi-
cal state of marine waters and resources can interact 

to intensify fishing impacts beyond targeted species. 
Further, fishing is also generally size and species se-
lective; thus, it could lead to changes in the genetic 
structure and age composition of fished stocks, as 
well as decrease the diversity of marine communi-
ties (Committee on Ecosystem Effects of Fishing, 
2006, p. 2). These newer effects-related topics could 
be incorporated in the Environmental Consequences 
sections of EISs.

While these ecosystem-based topics are beyond the 
traditional content of EISs, it should be recognized 
that there is a growing body of relevant informa-
tion and knowledge. For example, a recent National 
Research Council (NRC) study was focused on a 
holistic consideration of dynamic changes in marine 
ecosystems resulting from fishing and overfishing 
practices, and resultant changes in food-web inter-
actions. Such changes are expected because fisheries 
reduce the abundance of one or more components of 
the food web, simultaneously altering the interactions 
among species and the strength of these interactions. 
Direct predator-prey relationships may also change 
– either releasing lower trophic levels from predation 
or reducing the availability of prey for higher-level 
predators – and these effects may spread to successive 
trophic levels up and down the food web (Commit-
tee on Ecosystem Effects of Fishing, 2006, p. 2).

One finding of the NRC study was that ecosys-
tem-level effects of fishing are well supported in the 
scientific literature, including changes in food-web 
interactions and fluctuations in ecosystem produc-
tivity. Also, stock biomass and abundance have been 
reduced by fishing, and the size structure of popula-
tions has been altered. Moreover, changes in trophic 
structure, species interactions, and biodiversity have 
been discovered, and fisheries-induced alternative 
ecosystem states (defined by a different species com-
position or productivity than that of the pre-fishing 
condition) are possible (Committee on Ecosystem 
Effects of Fishing, 2006, p. 4). These findings have 
implications regarding both the Affected Environ-
ment and the Environmental Consequences sections 
in NEPA documents, particularly EISs at the pro-
grammatic level involving large geographical areas. 
For individuals and interdisciplinary teams prepar-
ing such programmatic documents, the review of 
the NRC report and its recommendations could be 
useful. Further, the included information could be 
utilized for planning an ecosystem approach for ad-
dressing cumulative effects.

An additional issue for consideration in CEA is 
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associated with how the common effects from a va-
riety of actions will accumulate. The most frequently 
used perspective is that the common effects are ad-
ditive. However, the need to consider interactive or 
multiplicative effects relative to marine resources has 
been noted (Halpern, et al., 2008, p. 204). A fur-
ther consideration is related to the identification of 
dominant stressors (or major contributors to com-
mon effects). It has been suggested that the rela-
tive dominance of stressors is a function of five at-
tributes – spatial scale, taxonomic scale (species to 
entire community), frequency of the activity, and 
the resistance and recovery time of the ecosystem to 
the activity. Stressors that rank high in several or all 
of these five vulnerability attributes would emerge 
as dominant stressors. In contrast, those that do not 
typically rank as high in the attributes would be less 
important (Halpern, et al., 2008, p. 206). Accordingly, 
consideration of how effects accumulate, as well as 
their attributes, could be addressed in the Environ-
mental Consequences sections of EISs.

Potential Need to Address Global Climate Change

Recent attention has been directed toward whether 
or not Federal agencies should address global climate 
change in their NEPA compliance documents. Two 
perspectives need to be considered in this regard. 
First, will the proposed action (preferred alterna-
tive) and related alternatives exhibit greenhouse gas 
emissions which should be considered in regional 
or national inventories of such emissions; and will 
such increases cause identifiable changes in indica-
tors of local, regional, and global climate? The second 
perspective is associated with the effects of global cli-
mate change on the preferred alternative and related 
alternatives. The first perspective may be relevant for 
major energy-related developments, while the latter 
will have relevance to marine fisheries management. 
Regarding EISs, it may be appropriate to describe 
climate change concerns within the spatial bound-
aries for addressing direct, indirect, and cumulative 
effects. Such climate changes and the supporting 
evidence could be summarized in the Affected En-
vironment sections of the EISs. Further, the qualita-
tive implications of these changes in relation to the 
effects of the preferred and other alternatives could 
be addressed in the Environmental Consequences 
sections of the same EISs.

One recent Federal court decision has increased at-
tention toward incorporating global climate change 
information in NEPA documents. Specifically, the 
Ninth Circuit, in its November 2007, decision on the 

case of Center for Biological Diversity v. National 
Highway Traffic Safety Administration, ruled that 
NHTSA ignored climate change impacts in their 
analysis of new national gas-mileage standards for 
SUVs (sport utility vehicles) and light-duty trucks. 
Further, the Court ruled that the NHTSA failed to 
properly evaluate the cumulative impacts of green-
house gas emissions on climate change. Even though 
the NHTSA had quantified the total amount of car-
bon dioxide emissions that would result from imple-
mentation of the light truck fuel standards, the EA 
prepared by NHTSA was found to be in violation of 
NEPA because it failed to evaluate the incremental 
impact that those emissions would have on climate 
change, or on the environment more generally, in 
light of other past, present, and reasonably foresee-
able future actions. The Ninth Circuit Court stated 
that …”The impact of greenhouse gas emissions on 
climate change is precisely the kind of cumulative 
impacts analysis that NEPA requires” (Center for 
Biological Diversity …, 2007).

While no specific guidance has been developed on 
either the emission inventory perspective or the ef-
fects of climate change on projects perspective, it is 
worth noting that some draft guidance is available, 
and related reports are being generated. One example 
is a draft guidance report prepared in 1997 by CEQ 
(Council on Environmental Quality, October, 1997). 
Both perspectives are noted in the draft guidance. In 
addition, Google searching will reveal several recent 
reports and guidance relating global climate change 
to the California Environmental Quality Act.

To summarize this potential need, it is important 
that NOAA Fisheries Service consider the relevance 
of incorporating climate change in EIS sections on 
both the Affected Environment and Environmen-
tal Consequences. If this subject is determined to be 
relevant in certain studies, then appropriate guidance 
will need to be developed.
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APPENDIX F
User’s Cumulative Effects Assessment (CEA) 
Checklist 

Introduction: This checklist should be used in con-
junction with the full guidance text titled “Guidance 
on Cumulative Effects Analysis in EAs and EISs.”  
In the CEA, the impacts from each alternative 
must be evaluated in conjunction with the impacts 
from the CEA baseline. The CEA baseline or cur-
rent condition is comprised of the impacts from all 
other actions, federal or non-federal, that may occur 
in the past, present, or in the reasonably foreseeable 
future, independent of the alternatives. The CEA 
must discuss these other actions and their effects on 
the physical, biological, and socioeconomic resource 
components of the environment (Valued Ecosystem 
Components or VECs) combined with impacts on 
the same VECs from each alternative. NMFS uses 
the following bullet points to frame the CEA. 

1.  Include introductory text explaining the need and 
purpose of the cumulative effects analysis (CEA). For 
example:

The need for a cumulative effects analysis (CEA) is 
referenced in the Council on Environmental Quality 
(CEQ) regulations implementing NEPA (40 CFR 
Part 1508.25).  CEQ regulations define cumulative 
impacts as “the impact on the environment which re-
sults from the incremental impact of the action when 
added to other past, present, and reasonably foresee-
able future actions regardless of what agency (fed-
eral or non-federal) or person undertakes such other 
action.”  The purpose of a CEA is to consider the ef-
fects of each alternative and the combined effects of 
many other actions on the human environment over 
time that would be missed if each action were evalu-
ated separately.  CEQ guidelines recognize that it is 
not practical to analyze the cumulative effects of an 
action from every conceivable perspective, but, rather, 
the intent is to focus on those effects that are truly 
meaningful.  The CEA baseline in this case consists 
of the past, present, and reasonably foreseeable future 
fishing and non-fishing actions which are described 
in Sections X through Y, and summarized in Table Z 
of the CEA.

2.  Identify the Valued Ecosystem Components (VECs). 

The status and trend of VECs are typically discussed 
in the Affected Environment section of the EA or 

EIS, and for NMFS’ purposes are typically presented 
as:

•	 Physical	environment/habitat	(including	
EFH);

•	 Regulated	stocks	(target	species);
•	 Non-target	species	and	bycatch;
•	 Protected	resources/endangered	species;	and
•	 Human	communities	(ports	of	operation	and	

fishermen).

3.  Define geographic and temporal extent of the CEA. 

This can be different for individual VECs. For ex-
ample, the temporal extent of protected resources 
may extend from the 1990s when NMFS began gen-
erating stock assessments for marine mammals and 
developed recovery plans for sea turtles that inhibit 
waters of the United States EEZ, and into the future 
by year or more.   The geographic range of each en-
dangered and protected species would have been pre-
sented in the Affected Environment. The temporal 
range considered for a managed species may extend 
to the initial implementation of the relevant FMP, 
and the geographic extent may overlap with a por-
tion of the geographic range for sea turtles or marine 
mammals.
 
4.  Include definition of impact terms. 

Please refer to Table F-1 to see the definitions and 
qualifiers that were used in the CEA for the 2010 
FY EAs for Multispecies Sectors.

5.  Include a summary of direct and indirect effects of 
each action.  

As part of the “Environmental Consequences” sec-
tion, the direct and indirect impacts of each action 
are discussed either by alternative or by VEC. In ad-
dition, it may be helpful to present these impacts in 
tabular format within the CEA, and the “Summary 
of Impacts” or bottom line could be carried forward 
into the concluding section “Summary of Cumula-
tive Effects.”

6.  Summarize “Other Fishing Effects:  Past, Present, 
and Reasonably Foreseeable Future Fish and Related 
Management Actions.” 

Impacts from other fishing actions, such as develop-
ments to other FMPs that have some relationship to 
the action under consideration and the VECs, should 
be discussed.  It may be helpful to present these 
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impacts in tabular format and the “Summary of Im-
pacts” for fishing impacts or conclusion could be car-
ried forward into the concluding section “Summary 
of Cumulative Effects.”

7.  Summarize “Non-Fishing Effects:  Past, Present, 
and Reasonably Foreseeable Future Actions.” 

Impacts on VECs from non-fishing actions such as 
construction or development activities, restoration, 
and energy projects should be discussed. It is help-
ful to present these impacts in tabular format, and 
the “Summary of Impacts” for non-fishing impacts 
or conclusion be carried forward into the concluding 
section “Summary of Cumulative Effects.”

8.  In the concluding section, “Summary of Cumulative 
Effects,” include a summary statement about impacts 
for each VEC that would result from the combination of 

each alternative, other fishing actions, and non-fishing 
actions (i.e., the baseline). 

It might be helpful to present the summary of im-
pacts from each alternative and each aspect of the 
CEA baseline in a concluding table.

Table F-1. Impact Category Definition and Qualifiers

Impact Definition

VEC Direction

Positive (+) Negative (-) Negligible (NEGL)

Habitat Actions that improve the •	
quality or reduce distur-
bance of habitat

Actions that degrade the quality or •	
increase disturbance of habitat

Actions that have no positive or negative •	
impact on habitat quality

Target Species, Non- Target 
Species & Bycatch, Protected 
Resources

Actions that increase stock/•	
population health

Actions that decrease stock/popu-•	
lation health

Actions that have little or no positive or •	
negative impact on stocks/populations

Human Communities Actions that increase rev-•	
enue and social well-being 
of fishermen and/or associ-
ated businesses

Actions that decrease revenue and •	
social well-being of fishermen 
and/or associated businesses

Actions that have no positive or negative •	
impact on revenue and social well-
being of fishermen and/or associated 
businesses.

Impact Qualifiers

Low (L; as in low positive or low 
negative):

To a lesser degree•	

High (H; as in high positive or 
high negative):

To a substantial degree•	

Likely Some degree of uncertainty associated with the impact•	

ND Impacts could not be determined at time of this writing•	

 
Positive (+)Negligible (NEGL)

High HighLowLow

Negative (-)




