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Introduction

The National Environmental Policy Act (NEPA) in the United States requires that
an environmental impact statement (EIS) be prepared on federal actions that have
the potential for significantly affecting the quality of the human environment. The
key issue is to determine ‘“‘what is a significant impact?”’ If significant impacts,
either detrimental or beneficial, are expected to occur, both monetary resources
and time will be necessary in preparing an EIS. If the impacts are not significant,
as determined via the preparation of an environmental assessment (EA), then a
finding of no significant impact (FONSI) can be prepared with considerable
savings in money and time.

The issue of significant effects and the resulting need to prepare an EIS is often
the focal point of NEPA-related legal actions in the United States. For example,
Moore (1992) noted that there were 80 actions brought in the Federal Courts in
1989; 34 were brought because no EIS had been prepared when it was contended
that one should have been prepared. The issue was whether there were significant
impacts. Since 1974, in every year except two, the issue of significant impacts has
been the leading cause of litigation. There were 2,346 NEPA cases filed between
1970 and 1990, with over half of them raising the issue of significant impacts.

This paper begins with the significance definition and determination process as
used in the United States. Examples of the uses of screening for significance
determination are then included; screening can encompass policy delineations
and the conduction of preliminary studies. This is followed by a brief review of
definitions and selected processes from several countries and/or governmental
institutions. A suggested sequenced approach for determining the significance of
one or more impacts is then included. The final section relates to the uses of
significance determinations in EA/FONSI/EIS preparation and the planning of
mitigation and monitoring programs.

Ilustration of Significance Definition—USA

The Council on Environmental Quality regulations issued in 1979 included a
definition of significance (Council on Environmental Quality (CEQ) 1987). A
key feature of the CEQ regulations is the concept of three levels of analysis; level
1 relates to a categorical exclusion determination, level 2 to the preparation of an
environmental assessment and finding of no significant impact, and level 3 to the
preparation of an environmental impact statement (U.S. Environmental Protec-
tion Agency 1989). Figure 1 depicts the interrelationships among these three
levels. Key definitions from the CEQ regulations related to Figure 1 are addressed
in the following paragraphs (Council on Environmental Quality 1987).

Federal actions subject to the requirements of NEPA include adoption of
treaties and international conventions or agreements; formal documents
establishing an agency’s policies that will result in or substantially alter agency
programs; formal plans, such as official documents prepared or approved by
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is a document by a federal agency briefly presenting the reasons why an action, not
otherwise excluded, will not have a significant effect on the human environment and
for which an EIS therefore will not be prepared. It shall include the EA or a
summary of it and shall note any other environmental documents related to it. The
FONSI was initially referred to as a negative declaration.

The definition of significantly or significant impact is the key in the EIA
process because a proposed action that significantly affects the human
environment requires an EIS. “Significantly” as used in NEPA requires
considerations of both context and intensity; and Table 1 delineates these
considerations (Council on Environmental Quality 1987).

Finally, the EIS is a detailed written statement as required by Section 102(2)(C)
of NEPA. The primary purpose of an EIS is to serve as an action-forcing device
to ensure that the policies and goals defined in NEPA are infused into the ongoing
programs and actions of the federal government. It shall provide full and fair
discussion of significant environmental impacts and shall inform decision-
makers and the public of the reasonable alternatives that would avoid or minimize
adverse impacts or enhance the quality of the human environment. The EIS shall
be used by federal officials in conjunction with other relevant material to plan
actions and make decisions.

As shown in Figure 1, and based on the definitions above, all federal actions
can be divided into either categorical exclusions or noncategorical exclusions.
Each federal agency has published their list of categorical exclusions following
appropriate consultation with CEQ. For federal actions that are noncategorical
exclusions, it may be necessary to do an environment assessment (EA) in order to
determine whether or not an EIS will be required. Again, agencies have published
lists of their typical actions that normally require an EA but not necessarily an
EIS; one example is in U.S. Army Corps of Engineers (1988).

The key issue in Figure 1 is related to whether or not the federal action is a
“major action significantly affecting the quality of the human environment”
(MASAQHE). This phrase is in Section 102 of NEPA. Defining a MASAQHE
involves both quantitative and qualitative considerations. The simplest way of
defining a major action is to compare a predicted impact with an environmental
quality standard for a given parameter. It is possible to do this for many
substances found in air and water, for example, carbon monoxide in the
atmosphere and dissolved oxygen in water. However, there are many
environmental parameters for which only descriptive standards are available,
such as scenic vistas and archaeological sites. Agencies may define MASAQHE
by project type, indicating that certain projects require impact statements because
they are major actions, and others do not because they are minor actions. The
definition of “significantly” in Table 1 refers to both context and intensity.
Context is primarily related to the “when and where” of the impacts. The ten
points listed for intensity can be divided into two groups as follows: (1) those
related to environmental laws, regulations, policies, and executive orders (points
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the series of questions as follows in the order shown (the answers to any questions
can be used to determine if an EIS should be prepared):

1

Does the proposed project, plan, program, and/or policy cause impacts that
exceed the definition of significant impacts as contained in pertinent laws,
regulations or executive orders?

2. Is a quantitative threshold criterion exceeded in terms of project, plan, or
program type, size, or cost?

3. Is the project, plan or program located in a protected habitat or land-use
zone, or within an exclusionary zone relative to land usage? Is the
environmental resource to be affected a significant resource?

4. Is the proposed project, plan, program and/or policy expected to be in
compliance with pertinent environmental laws, regulations, policies,
and/or executive orders?

5. What is the anticipated percentage change in pertinent environmental
factors from the proposed project, plan, or program, and will the changes
be within the normal variability of the factors? What is the sensitivity of
the environment to the anticipated changes; or is the environment
susceptible or resilient to changes? Will the carrying capacity of the
resource be exceeded?

6. Are there sensitive human, living, or inanimate receptors to the
environmental stresses from the proposed project, plan, program, and/or
policy?

7. Can the anticipated negative impacts be mitigated in a cost-effective
manner?

8. What is the professional judgment of experts in the pertinent substantive
areas, such as water quality, ecology, planning, landscape architecture, and
archaeology?

9. Are there public concerns due to the impact risks of the proposed project,
plan, program, and/or policy?

10. Are there cumulative impacts that should be considered or impacts related
to future phases of the proposed action and associated cumulative impacts?

Detailed specific questions related to the above ten groups of questions can be
developed. Examples of such questions or issues are contained in Tables 4 and 5,
respectively.

Other Uses of Significance Determination Process

The focus of this paper has been on the use of the significance determination
process to establish whether or not a comprehensive environmental impact study
is needed on a proposed project, plan, program, and/or policy. While this is the
primary usage of the process, several additional uses can be delineated; examples
include: (1) identifying the impacts that should be mitigated; (2) selecting
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In addition, one of the things that can be done in conjunction with identified
significant negative impacts is to consider appropriate mitigation measures that
could be applied to reduce negative impacts within reasonable environmental and
economic constraints. Again relative to the United States practice, the definition
of mitigation includes (Council on Environmental Quality 1987): avoiding the
impact altogether by not taking a certain action or parts of an action; minimizing
impacts by limiting the degree or magnitude of the action and its implementation;
rectifying the impact by repairing, rehabilitation, or restoring the affected
environment; reducing or eliminating the impact over time by preservation and
maintenance operations during the life of the action; and/or compensating for the
impact by replacing or providing substitute resources or environments. The
concept in terms of mitigation would be that if potentially significant negative
impacts are identified, and if they can be reduced via mitigation to something of
lesser concern, then it would be possible to do an EA without going to a
comprehensive study leading to an EIS. This would lead to a “mitigated
FONSI.” However, it should be noted that this is possible only if the mitigation
requirements are carefully delineated so as to ensure that the pertinent measures
which have been identified are implemented. This is most easily accomplished for
actions approved by permit. Therefore, based upon the above definitions and
process, it might be desirable to consider three levels of significance: (1)
significant and not mitigable; (2) significant but mitigable; and (3) insignificant.

Screening for Significance Determination

Screening and scoping are terms that have been developed for usage in the
environmental impact assessment (EIA) process being implemented in numerous
countries. There are both subtle and significant differences between the usage of
these terms from country to country. In effect, these terms are really related to the
concept of impact significance determination described earlier. Figure 2
illustrates the conceptual relationship between screening and scoping. Fundamen-
tally, if a proponent is developing a specific program, plan, or project, then the
basic issue initially is the potential applicability of EIA requirements. Screening
basically addresses the issue of whether or not an environmental impact study
would be required for the potential program, plan, or project. In many countries
the resultant report on the environmental impacts is called an environmental
impact assessment (EIA) or an environmental assessment (EA); as noted earlier,
in the United States the resultant report is called an environmental impact
statement (EIS). Therefore, the fundamental issue addressed via screening is
whether or not a comprehensive environmental impact study should be
conducted. Scoping is typically introduced after a decision is made on the need
for a comprehensive environmental impact study, although it could be used as a
component of screening considerations. Scoping is primarily focused on
determining the specific issues/impacts that may need to be addressed in a
comprehensive environmental impact study.
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TABLE 7. Considerations in Significance Definitions from Various Countries
and Other Groups (Continued)

INDIA

No formal requirement, but informal EIA procedure. Primary consideration is given to location of the
project, social and ecological impacts, and health and safety concerns. There is also a monetary
threshold.

IRAN

There is no specific law covering EIA, but there is legislation covering environmental protection. The
Department of the Environment determines if projects require EIA. Six categories of projects have
been defined that require EIA.

IRISH REPUBLIC

Significance is restricted to large-scale industry, actions that impact the environment (‘. . .result in
environmental emissions . . .””) and projects costing more than a specified amount. Only projects that
require planning permission are considered in significance determinations. Some consideration for the
EC Directive has been given.

ITALY

Actions listed in Appendix I of the EC Directive, along with a few additional projects, are
predetermined to be significant. There is also regard for environmental factors, location of project, and
health and safety concerns.

MEXICO

Legal provisions for EIA exist in Mexico; guidelines have a broad environmental scope. EIA
significance is applied (determined) in accordance with the type, location, and potential impact of the
project.

NETHERLANDS

Significance is determined based on the nature, scale and location of projects, social concerns, health
and safety effects, and impacts on the environment.

PAKISTAN

No formal requirement, but informal procedure. EIA is required on a project-type basis.

PAPUA NEW GUINEA

No formal requirement, but informal EIA procedure. Two specific project types, mining and
hydroelectric, have ad hoc EIA.

PERU

No environmental policy law. Current legislation deals with environmental problems, mainly
pollution from mining operations. The focus has been limited to specific ecological factors—water
and air quality.
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TABLE 2. Categorization of Projects as Used by the European Communities
(European Communities 1985)

Annex I: Projects Requiring Environmental Impact Assessments

1. Crude-oil refineries (excluding undertakings manufacturing only lubricants from crude oil)
and installations for the gasification and liquefaction of 500 tons or more of coal or bituminous
shale per day.

2. Thermal power stations and other combustion installations with a heat output of 300
megawatts or more and nuclear power stations and other nuclear reactors (except research
installations for the production and conversion of fissionable and fertile materials, whose
maximum power does not exceed 1 kilowatt continuous thermal load).

. Installations solely designed for the permanent storage or final disposal of radioactive waste.

. Integrated works for the initial melting of cast- iron and steel.

5. Installations for the extraction of asbestos and for the processing and transformation of
asbestos and products containing asbestos: for asbestos-cement products, with an annual
production of more than 20,000 tons of finished products, for friction material, with an annual
production of more than 50 tons of finished products, and for other uses of asbestos, utilization
of more than 200 tons per year.

6. Integrated chemical installations.

7. Construction of motorways, express roads, and lines for long-distance railway traffic and of
airports with a basic runway length of 2,100 m or more.

8. Trading ports and also inland waterways and ports for inland-waterway traffic that permit the
passage of vessels of over 1,350 tons.

9. Waste-disposal installations for the incineration, chemical treatment, or land fill of toxic and
dangerous wastes.

H W

Annex II: Projects that May Be Subject to an EIA®

1. Agriculture

(a) Projects for the restructuring of rural land holdings.

(b) Projects for the use of uncultivated land or semi- natural areas for intensive agricultural
purposes.

(c) Water-management projects for agriculture.

(d) Initial afforestation where this may lead to adverse ecological changes and land
reclamation for the purposes of conversion to another type of land use.

(e) Poultry-rearing installations.

(f) Pig-rearing installations.

(g) Salmon breeding.

(h) Reclamation of land from the sea.

2. Extractive industry

(a) Extraction of peat.

(b) Deep drillings with the exception of drillings for investigating the stability of the soil and
in particular:

—geothermal drilling,

—drilling for the storage of nuclear waste material,

—drilling for water supplies.

(c) Extraction of minerals other than metalliferrous and energy-producing minerals, such as
marble, sand, gravel, shale, salt, phosphates and potash.

(d) Extraction of coal and lignite by underground mining.

(e) Extraction of coal and lignite by open-cast mining.

(f) Extraction of petroleum.
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The second division in Table 6 refers to judgment criteria. Different actions
have extenuating circumstances that will require decisions to be made based on
analysis and professional discretion. In this instance, there are factors that can be
partially quantified (such as effects on human and natural environments and the
description of the impact), and factors that cannot be quantified, which require
personal opinions or judgments. Either case can be used for defining significance.
Judgment criteria include effects on the “environment,” and decisions based on
the “discretion of the decision-maker,” and on an “impact basis.” The
environment is commonly used in significance determinations; this includes both
the natural and human surroundings.

There are several opportunities for decision-maker discretion to arise within a
proposed action. Actions involving environmental issues may comprise
numerous ideas, uses, and plans that create controversy. Different settings, such
as local, regional, national, and international, can confound the problem.
Therefore, significance is sometimes based on professional judgment, executive
authority, the importance of the project/issue, sensitivity of the project/issue, and
context; or by the controversy raised. Decisions of significance will not
necessarily be determined on verifiable evidence, but may include “intuition.”
Finally, the characteristics of impacts resulting from a project can be used for
significance assessment. Describing the impacts in terms of type, scale,
complexity, intensity, and duration develops a basis for comparison and the
application of judgment.

Table 7 includes a compilation of considerations in the significance
definitions from several countries and agencies/organizations. As can be seen,
there is no commonality of definitions; thus, this leads to environmental impact
studies being inconsistently conducted from country-to- country, and within a
country from agency-to-agency. However, if the principle of a case-by-case
analysis is considered along with differing public values in different
geographical locations, a uniform definition that would suffice for all projects in
all locations would be inappropriate. The information in Table 7 is based on
recent literature and reports along with some interpretation; the literature used as
a basis for Table 7 included Asian Development Bank (1988), Boshard and
Staveley (1981), Cutrera (1990), Duffy (1986), EIN Department (1984),
Environmental Law Institute (1989), European Communities (1985), Gilpin and
Lewis (1990), Lohani (1986), Ministry of Housing, Physical Planning and
Environment (1984), Raman (1983), Srodowiska (1985), Wathern (1988),
Welsh Office (1989), and Whitaker (1983).

Significance Determination Via a Sequenced Approach

Based upon the above reviews and examples, a sequenced approach for impact
significance determination is suggested. A sequenced approach suggests several
levels of consideration in determining the potential significance of impacts from
a proposed federal action. This sequenced approach can be achieved via applying
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TABLE 2. Categorization of Projects as Used by the European Communities
(European Communities 1985) (Continued)

(a) Manufacture of vegetable and animal oils and fats.
(b) Packing and canning of animal vegetable products.
(c) Manufacture of dairy products.

(d) Brewing and malting.

(e) Confectionery and syrup manufacture.

(f) Installations for the slaughter of animals.

(g) Industrial starch manufacturing installations.

(h) Fish-meal and fish-oil factories.

(i) Sugar factories.

8. Textile, leather, wood, and paper industries
(a) Wool scouring, degreasing, and bleaching factories.
(b) Manufacture of fiber board, particle board, and plywood.
(c) Manufacture of pulp, paper, and board.
(d) Fiber-dyeing factories.
(e) Cellulose-processing and production installations.
(f) Tannery and leather-dressing factories.

9. Rubber industry-Manufacture and treatment of elastomer-based products.

10. Infrastructure projects

(a) Industrial-estate development projects.

(b) Urban-development projects.

(c) Ski-lifts and cable-cars.

(d) Construction of roads, harbors, including fishing harbors, and airfields (projects not listed
in Annex I).

(e) Canalization and flood-relief works.

(f) Dams and other installations designed to hold water or store it on a long-term basis.

(g) Tramways, elevated, and underground railways, suspended lines or similar lines of a
particular type, used exclusively or mainly for passenger transport.

(h) Oil and gas pipeline installations.

(i) Installation of long-distance aqueducts.

() Yacht marinas.

11. Other projects
(a) Holiday villages, hotel complexes.
(b) Permanent racing and test tracks for cars and motorcycles.
(c) Installations for the disposal of industrial and domestic waste (unless included in Annex I).
(d) Waste-water treatment plants.
(e) Sludge-deposition sites.
(f) Storage of scrap iron.
(g) Test benches for engines, turbines, or reactors.
(h) Manufacture of artificial mineral fibers.
(i) Manufacture, packing, loading, or placing in cartridges of gunpowder and explosives.
(j) Knackers’ yards.

12. Modifications to development projects included in Annex I and projects in Annex I undertaken
exclusively or mainly for the development and testing of new methods or products and not
used for more than one year.

9When member states consider that their characteristics so require.
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TABLE 5. Effects Normally Considered as Significant Based on the California
Environmental Quality Act (Bass and Herson 1991)

A project will normally have a significant environmental effect if it will:

o conflict with adopted environmental plans and community goals;

o have a substantial, demonstrable negative aesthetic effect;

e substantially interfere with the movement of resident or migratory fish or wildlife;

e breach published standards relating to solid waste or litter control;

o substantially degrade water quality;

» contaminate a public water supply;

» substantially degrade or deplete ground water resources;

«  substantially interfere with ground water recharge;

«  disrupt or adversely affect a cultural resource;

«  induce substantial growth or concentration of population;

o cause a traffic increase that is substantial in relation to existing street traffic load and capacity;

« displace a large number of people;

e encourage activities requiring large amounts of fuel, water, or energy;

« use fuel, water, or energy wastefully;

« substantially increase ambient noise levels;

o cause substantial flooding, erosion, or siltation;

*  expose people or structures to major geologic hazards;

» extend a sewer trunk line with capacity to service new development;

«  substantially diminish habitat for fish, wildlife, or plants;

e create a potential public health hazard or expose people or animals and plants to hazards;

«  conflict with established recreational, educational, religious, or scientific uses;

»  violate any ambient air quality standard, contribute substantially to an existing or projected air
quality violation, or expose sensitive receptors to substantial pollutant concentrations;

e convert prime agricultural land to nonagricultural use or impair productivity of prime
agricultural land; and

o interfere with emergency response plans or emergency evacuation.

tions) have been reviewed, and the details are presented elsewhere (Canter and
Canty 1992). In this survey, a resource/impact was determined to be significant
based on the preparation of an EIS or a similar formal document. This review
resulted in the development of a categorization of the considerations used in
significance determination. It was found that significance determination could be
categorized into two approaches based on the criteria used. For example, all
decisions seemed to be founded upon either “predetermined” or “‘judgmental”
criteria. These two main headings can be further subdivided to include more
specific determination factors. Table 6 delineates the hierarchy of criteria based
on this review.

Predetermined criteria as listed in Table 6 refer to preestablished or assumed
thresholds of significance that have been created based on specific attributes of a
project or from guidelines developed by regulating agencies. Use of previously
developed criteria creates a defined threshold, thereby allowing for a systematic
determination. This, in turn, reduces the speculation involved in decision-making.
However, there may be limitations to this form of determination due to rigid
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TABLE 3. Impact Significance Considerations for Water Resources Projects in
the United States (Principles and Guidelines 1983)
1. Significance based on institutional recognition means that the importance of an EQ resource or

attribute is acknowledged in the laws, adopted plans, and other policy statements of public agencies
or private groups. Sources of institutional recognition include:

(a) Public laws, executive orders, rules and regulations, treaties, and other policy statements of the
federal government.

(b) Plans and constitutions, laws, directives, resolutions, gubernatorial directives, and other policy
statements of states with jurisdiction in the planning area. Examples are state water and air
quality regulations; state historic preservation plans; state lists of rare, threatened, or
endangered species; and state comprehensive fish and wildlife management plans.

(c) Laws, plans, codes, ordinances, and other policy statements of regional and local public entities
with jurisdiction in the planning area. Regional entities include river basin commissions,
councils of government, and regional planning boards. Local entities include counties, districts,
parishes, cities, towns, and villages. Examples of these entities’ sources of institutional
recognition are regional open space plans, county lists of historic sites, and town zoning
ordinances.

(d) Charters, bylaws, and formal policy statements of private groups. Examples are the National
Audubon Society Blue List of Species, properties of the National Trust for Historic
Preservation, and properties of the Nature Conservancy.

2. Significance based on public recognition means that some segment of the general public recognizes
the importance of an EQ resource or attribute. Public recognition may take the form of controversy,
support, conflict, or opposition and may be expressed formally (as in official letters) or informally.
Environmentally related customs and traditions should also be considered. EQ resources or attributes
recognized by the public will often change over time as public awareness and perceptions change.

3. Significance based on technical recognition means that the importance of an EQ resource or
attribute is based on scientific or technical knowledge or judgment of critical resource characteristics.
Examples are a graveyard recognized by an archeologist as being the focal point of a 19th century
community; a rock outcropping identified by a landscape architect as being an important scenic
element based on aesthetic-rating criteria; and a meadow identified by a wildlife biologist as the major
breeding ground for a deer herd.

basic questions are asked to determine the significance of ecosystem components
and the associated significance of anticipated impacts. Table 4 delineates a
sequence of questions that can be used to determine the significance of the
resource and anticipated impacts, with the basic presumption for those projects
with resources or impacts that are deemed to be significant, an environmental
impact study would be required (Federal Environmental Assessment Review
Office 1985). Valued ecosystem components must be determined before
significant impacts can be discussed. This requires evaluation of the political,
legal, public, and professional significance of environmental components.
Determination of significant impact also relates to the degree of change in valued
ecosystem components measured against some standard or threshold. This
requires definition of the magnitude, prevalence, duration, frequency, and
likelihood of potential change.
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During the initial assessment phase, screening separates govwmmym into 3
streams according to the degree of potential impact or uncertainty about
the impact.

FIGURE 3. Concept of screening as used in Canada (Federal Environmental Assessment
Review Office, 1985).

To serve as a final example, the California Environmental Quality Act
(CEQA) in the United States defines a significant effect on the n:SnonBa:.ﬁ as
a substantial or potentially substantial adverse change in the physical
environment (Bass and Herson 1991). Potential impacts are oonmam._.ma
significant if a project would substantially: (1) degrade environmental quality;
(2) reduce fish or wildlife habitat; (3) cause a fish or wildlife habitat to a_.ov
below self-sustaining levels; (4) threaten to eliminate a plant or animal
community; (5) reduce the numbers or range of a rare or endangered species; (6)
eliminate important examples of the major periods of California history or
prehistory; (7) achieve short-term goals to the disadvantage of _onm-mnjd goals;
(8) have possible environmental effects that are individually limited but
cumulatively considerable when viewed in connection with past, nc.ﬁamr and
probable future projects; and/or (9) have environmental effects that will &Eo.aw
or indirectly cause substantial adverse effects on human beings. Table 5 contains



	
	
	
	
	
	
	
	
	
	
	
	

