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ABSTRACT

This report reviews a diverse group of environmental assessment literature
to determine its potential applicability to assessment of the cumulative
impacts of oil, gas, and other industrial and community development
projects on the communities of the North Slope Borough. While it was
initially hoped this review would yield a specific methodology which could
be implemented by MMS in its next OCS lease sale assessment, no such
methodology was uncovered. Instead, the literature revealed a set of
difficulties which highlighted the inappropriateness of using any one
method to assess the effects of large, technologically complex projects in
the rapidly changing and relatively poorly understood human environment of
the North Slope Borough (see section 4.2). However, the review did yield a
set of six general approaches and several observations which could help MMS
develop a new framework for subsequent cumulative impacts analyses. Some
of these approaches are similar to the current set of methods used by MMS,
Others are different, and would require changes not only in the specific
methods used to conduct assessments, but alsc in the overall policies which
guide the MMS environmental assessment program.

As noted in the table of contents, the literature reviewed is presented in
seven different categories. The First general approach, regional or
area-wide EIS's, was exhibited in references from several different
categories. It develops a set of cumulative impact parameters (land area,
employment, economic costs and benefits, etc.), and then forecasts the
timing, intensity, and location of impacts under one or more development
scenarios.

The comprehensive EIS approach, which was also exhibited in references from
several categories, is similar to the current cumulative impact methodology
used by MMS. This approach could be enhanced through the identification of
indirect effects and the interaction of impact streams from individual
projects and subsequent aggregation, if appropriate (see the review of
Holling (p. 65) and Kruse (p. 144)).

Regional planning approaches, which have been utilized most successfully to
date iIn environmental rather than socioeconomic impact analyses, analyzes
the spatial effects of development through such technologies as constraint,
composite, and overlay mapping (see the reviews of Dirschl (p. 199) and
Porter (p. 76)). Regional planning approaches allow public input and have
the potential to create an ongoing process for cumulative impact management
when established within appropriate institutions. They also have the
potential to be used in concert with geographic information systems, such
as the one being developed by the North Slope Borough (see the review of
Arctic Slope Technical Services (p.80)).

In a longitudinal monitoring approach, data on social, economic and
cultural conditions are collected before, during and after development
occurs (see the reviews of Corley (p. 209), Berkes (p. 197) and Bowles (p.
105)). By monitoring key indicators at regular intervals, both impacts
from individual projects and ongoing change that resuit from the cumulative
effects of several projects can be determined. A list of potential




sociocultural indicators assembled in the course of reviewing Alaskan and
Canadian impact literature is presented in section 4.1.4.

The pupiic inquiry approach, as typified by the Berger Inquiry in Canada
(see the review of Berger (p. 193)), allows local residents to define for
themselves the important cumulative social, economic and cultural impacts
in an open and often adversarial setting. This approach has also found to
be appropriate when native Americans or other indigenous people would be
affected (see the review of Boggs (p. 241) and Geisler (p. 241)).

Although an OCS lease sale may not have a direct effect on the fiscal
situation of the North Slope Borough, the cumulative effects of several
other land-based projects, and the indirect effects of all projects would
have a significant effect on Borough revenues. These revenues, in turn,
provide the tax base on which local population-serving capital projects are
based. These fiscal interrelationships highlight the need for
incorporating a fiscal analysis as part of any assessment of cumulative
impacts on the North Slope Borough (see the review of Kruse (p. 144) and
Nebesky (p. 169)).

The report also describes 58 projects that may be included in future North
Slope Borough cumulative impact assessments. Eight of these projects are
firm oil development projects (including Prudhoe Bay) that have already
been found commercially viable. Another eight projects involve oil
discoveries that are large enough for production, but not commercially
viable at current prices. Similarly, five projects involve gas discoveries
that could be developed if transportation were available and gas prices
were expected to remain firm. The report describes seven oil and gas
exploration projects, four future lease sales, and three non-oil and gas
resource development projects.

Finally, the current North Slope Borough capital improvements program,
which extends through 1989, is described in terms of 23 projects which
include education, public roads and streets, housing, water and sewer,
solid waste disposal, health, libraries, power, public safety, airports,
communications, industrial development and administration. The actual,
planned, and potential locations of the resource development and capital
improvements projects are shown on page 302 and in more detailed maps on
subsequent pages.
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1.0 INTRODUCTION

In order to help select an appropriate methodology to enable the Minerals
Management Service (MMS) to perform cumulative impact assessment of the
effects of petroleum development and other industrial development projects
on the social, economic and cultural systems of North Slope Borough native
communities, a literature review and annotated bibliography of selected
methods, theories and other approaches were prepared. An extensive evalua-
tion of several areas of the environmental Impact assessment and applied
social sciences literature was made. The literature review relied on com-
puterized search services, previously assembled bibliographies and most
importantly, networking with current practitioners. The geographic scope of
the search was centered on North America, with a focus on methods developed
to assess the impacts of modern industrial or resource development projects
on Native American communities.* While not a major focus of the search,
literature documenting methods and approaches for studying the impacts of
modern industrial development on ‘“non-western” cultures in Third bWorld
nations was also reviewed.

Promising references were obtained, reviewed, and screened to identify
those methods, theories, or other approaches with promise for applicability
in Alaskan Arctic sociocultural settings. The most promising methods or
approaches were further reviewed and compared depending on completeness of
documentation. In conjunction with the Minerals Management Service, the
cumulative impact methodologies with greatest applicability to Arctic Alaskan
conditions were selected. These were then reviewed in greater depth regard-
ing their scientific validity, data requirements and ease of applicability to
conditions found in the North Slope Borough.

* 1t is recognized that such people are referred to by various terms such as
Inuit, Indians, Amerindians, aboriginal inhabitants, original peoples as
well as Native Americans; and that their societies are referred to by
various terms such as nations, tribes, ethnic groups, bands, villages and
communities.



This first chapter provides introductory background on the concept of
cumulative impacts, their assessment and analysis. The second chapter reviews
the methodology used in preparing this report. The third chapter provides the
annotated bibliography, which is subdivided according to the major areas of
the literature reviewed. The fourth chapter presents the more in-depth review
of the most promising cumulative impact assessment methodologies. The fifth
chapter summarizes the conclusions drawn from the completion of this task. A
complete list of references is included and Appendix A summarizes individuals
contacted during the course of the literature review.

An Introduction to the Concepts of Cumulative Impact

The concept of cumulative impact assessment or analysis of cumulative impacts
is relatively new. While the analysis of cumulative impacts is a sub-field
of environmental impact assessment, 1its origins are somewhat hazy and its
terminology is not always uniform. Therefore, development of an acceptable
methodology to enable the Minerals Management Service (MMS) to perform
analyses of cumulative impacts for proposed 0OCS lease sale actions is a
complex and evolutionary process. While no simple, generally available
cumulative impact analysis methodologies exist which can be readily adapted to
the Alaskan Arctic, this chapter of the report will provide an overview of
concepts and issues associated with analysis of cumulative impacts.

On May 24, 1977, President Carter issued an Executive Order directing the
Council on Environmental Quality (CEQ) to issue regulations for imple-
menting the procedural provisions of the National Environmental Policy Act
(NEPA). The promulgated regulations, which became effective July 30, 1979,
are intended to establish formal guidance from the Council on the require-
ments of NEPA for use by the courts, and are binding on all federal agencies.

These CEQ guidelines explicitly included consideration of cumulative impacts
for the first time as well as providing definitions for cumulative impact
concepts and terminology. The concept of cumulative impacts is directly
referred to in Parts 1500 and 1508 of CEQ regulations (40 CFR, 1978), which
specify the purpose, policy and mandate for NEPA and the terminology for



use by Federal agencies in interpreting the regulations. Part 1502,
which details the requirements fTor environmental impact statements, also
broadens the scope of NEPA compliance and environmental impact assessment to
implicitly include cumulative impacts, when it is read in conjunction with the
terminology of Part 1508,

The Council’s concern with cumulative impacts is introduced in a somewhat
back-handed fashion in Section 1508.4 by enjoining agencies to reduce paper-
work by using categorical exclusions to define categories of “actions which do
not individually or cumulatively have a significant effect on the human
envi ronment" and which are, therefore, exempt from the requirements to
prepare an environmental assessment or environmental impact statement (EIS).
If an agency determines that a proposed action neither qualifies as a cate-
gorical exclusion nor requires a full-blown EIS, Section 1501.4 mandates that
an environmental assessment is prepared. Even here agencies are required to
consider whether the proposed action will have a cumulatively significant
impact. Section 1508.27 of the regulations require that the significance of
an action be considered both in context and intensity. A factor to be
considered in evaluating intensity is “whether the action is related to
other activities with individually insignificant but cumulatively significant
impacts.”

The primary vehicle providing for cumulative iImpact consideration is the
scoping process, in which the scope of issues to be addressed in an EIS is
determined. Section 1508.25 states that in determining scope, an agency must
consider three types of actions, three types of alternatives, and three types
of impacts in addition to the proposed action itself. Actions may be con-
nected actions, cumulative actions, or similar actions. Cumulative actions
are defined in Section 1502.14 as “actions, which when viewed with other
proposed actions, have cumulatively significant impacts and should therefore
be discussed in the same impact statement.” The three types of alternatives
are: the no action alternative, other reasonable courses of action, and
mitigation measures not in the proposed actions. In preparing an EIS, con-
sideration must be given to comparisons of the proposed action and each of the
three types of alternatives.



The three types of impacts are: direct, indirect, and cumulative. Section
1508.7 states that a cumulative impact results from “the incremental impact of
the action when added to other past, present, and reasonably foreseeable
future actions regardless of what agency (federal or non-federal) or
person undertakes such other actions. Cumulative impacts can result from
individually minor but collectively significant actions taking place over a
period of time.” Furthermore, in Section 1508.8, indirect effects are said to
be “caused by the action and are later in time or farther removed in distance,
but are still reasonably foreseeable.” Indirect effects may include growth-
inducing effects and other 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.

Section 1508.27 which defines “significantly”, includes a statement relating
to cumulative impacts. One of the factors to be considered in defining the
intensity of an action to determine its significance is: “whether the action
is related to other actions with individually insignificant but cumulatively
significant impacts. Singificance exists if it is reasonable to anticipate a

cumulatively significant impact on the environment.”

Section 1502.4 details how the scoping criteria are to be included in an
EIS and Section 1502.16 forms the scientific and analytic basis for an EIS's
comparison of alternatives, including the proposed action. Both of these

sections implicitly include the concept of cumulative impacts.

To summarize, CEQ's key sense of cumulative impacts applies not to single
unconnected actions, but rather to actions which when viewed with other
proposed actions, have cumulatively significant impacts. The concept is that
some actions are insignificant individually but have cumulatively significant
impacts, or that actions when viewed along with other “past, present and
reasonable foreseeable future actions”, have cumulatively significant

impacts {also known as aggregative impacts).

In addition to the concept of cumulative impacts addressed by CEQ, another

definition of cumulative impacts has come into usage and has been



opera tionalized in EISS and other environmental assessments, including
several developed for federal agencies such as the U.S. Army Corps of
Engineers” regulatory program. The alternative concept of cumulative impacts
applies to large scale projects in which direct and secondary impacts are
anticipated to be significant, not only in the project construction phase
but also over the life of the project’s operation and for any additional
actions which a major project induces. This sense of cumulative impacts is
more comprehensive and assessments to track these impacts have relied on
futures forecasting and other projective and impact modelling techniques.

Having reviewed the relatively new regulatory and procedural emphasis on
analysis of cumulative impacts, implementation of these concepts within
federal agencies will be briefly summarized.

INTERIOR DEPARTMENT

On July 10, 1979, the Department of the Interior (DOl) published proposed
revised procedures for incorporating the CEQ regulations into the Department’s
decision-making process. The Department reserved the right to depart from
the mandatory provisions of the CEQ requirements only “where compliance would
be inconsistent with other statutory requirements” (516 Departmental Manual
1.7). DOl proposes “early and positive consultation, coordination and
cooperation” with all interests and parties in determining the need for an
EIS, the criteria for which include the relationship of a proposed action “to
other actions with individually insignificant but cumulatively significant
environmental effects” (516 Departmental Manual 2.3(3)(f)). Procedures,
content, and format are in almost all instances governed by the CEQ
regulations.

The MMS Alaska OCS region has undertaken limited review of potential
cumulative impacts in its EISS for recent Diapir Field, St. George Basin, and
Norton Sound lease sales. While MMS recognizes the importance of “identifying
methods for measuring and evaluating cumulative impacts,” no single integrated
methodology has been developed for use in preparation of EISs. Instead, MMS
has utilized qualitative assessments of the additive or aggregative effects



of a variety of major projects in addition to the proposed lease sale action
in its £ISs. The major projects to be included are selected based on a set of
criteria which include geographic considerations, and the project’s signifi-
cance and timing among others. Each individual disciplinary assessment
section within the EIS has included a “cumulative effects assessment”, which
gualitatively considers the “future impacts attributable to these past and
present actions.” However, as MMS points out, “frequently, the cumulative
effects assessment cannot differentiate the incremental effect of each action
(past, present, and future) , due to uncertain conditions and methodological
difficulties. In these circumstances, the EIS assumes that the aggregate
impact across all types of actions constitutes the cumulative impact.” (MMS,
1982, p. 149-150).

The Bureau of Land Management (BLM) has published proposed guidance for
NEPA Implementing Procedures in BLM Guidebook Series 1790-1799 to be used in
conjunction with the Department Manual. BLM has undertaken several program-
matic EISS, such as the EIS for the Federal Coal Management Program, which
have attempted to assess the cumulative environmental impacts of its actions

on an inter-regional basis.

The Fish and Wildlife Service (FWS) has been the agency within the Interior
Department most active iIn attempts to develop appropriate methods for the
assessment of the cumulative impacts of projects, although the focus of
their efforts has been primarily on effects on fish and wildlife populations
and affected ecosystems. Several of the reports developed under the FWS

cumulative impacts project are reviewed in the annotated bibliography.

OTHER FEDERAL AGENCIES

The U.S. Army Corps of Engineers {COE) has been the most active Tfederal
agency in promoting the methodological development of cumulative iImpact
assessment. The COE has sponsored several workshops and methodology develop-
ment projects and developed a large number of reports and EISS that attempt to
assess cumulative impacts. To date the COE efforts have been principally

based in its Regulatory Functions Branch which authorizes permits. The



Corps”’ approach to cumulative impacts stresses hydrologic, ecosystem, and
wetland impacts. Several COE reports and sponsored research are reviewed in
the annotated bibliography.

The COE has utilized several approaches in grappling with the regulatory
requirements to analyze the cumulative impacts of its permit program. The
COE's first attempt to develop a workable methodology for the analysis of
the cumulative impact of proposed permit activities was developed for the
Baltimore District through a contract with the Mitre Corporation. The
analysis was of the cumulative impact of proposed projects on Spa and Back
Creeks near Annapolis, Maryland. In addition to its basic study, which
was completed in May 1975, the COE requested that Mitre generalize the
methodology used in the Spa and Back Creek analysis in a workbook format.
This report, intended to be used for the analysis of small structures in
navigable waters in any COE district was completed in June 1975.

The general approach employed by Mitre was decidedly limited and was flawed
by both its incompleteness and its inability to be transferred to other
settings. The authors themselves criticized the methodology in their con-
clusions. “The utility of this methodology depends on a detailed knowledge
of existing conditions in the area of concern. Many environmental parameters
that are or could be affected by project implementation have not been included
in this report. Quantification of cumulative’ ecological impacts necessitates
the inclusion of many site-specific variables and therefore general guidelines
are not tenable.”

A second approach adopted by the COE was a series of “wetlands reviews”
developed for the COE's Portland District by various contractors. These
reviews were prepared for the Siletz and Nehalem coastal estuaries and Alsea
Bay in 1976. The wetlands review concept was described by the COE as, “an
attempt to anticipate cumulative effects by establishing permit standards
based on capabilities and values inherent in the resource base.” The general
approach of the wetlands reviews was to organize existing data by key para-
meter profiles which were mapped. Geographic areas containing “wetlands
of importance” and ‘“areas of environmental concern” were delineated and



performance standards and criteria were developed to regulate all potential

permit activities.

However, the wetlands reviews are not true cumulative impact assessments. The
process began with a presumption that the cumulative impacts of future permits
would produce undesirable environmental and social impacts. Thus, the process
is really a regulatory strategy for limiting cumulative impacts by holding
them within prescribed and acceptable levels. It did not attempt to predict
or forecast the magnitude of expected impacts. It is therefore a planning
tool and regulatory guideline rather than a threshold-defining impact assess-
ment methodology. Despite their utility as an interagency, regional planning

approach the COE no longer prepares wetlands reviews.

A project-level approach was also employed in several cases. The COE
contracted for and participated in two notable efforts of this type. The
first, completed in late 1976, covered a proposed residential development
called Mystic Harbor as well as other potential developments in the
Chincoteague Bay region. The second study, completed in early 1978, was a
study of the cumulative impacts of shorezone developments at Lake Tahoe. Both
studies used modeling techniques to project social and environmental impacts
of proposed developments. Both studies identified significant cumulative
impacts although the Mystic Harbor study was more definitive than that for
Lake Tahoe. Despite their sucessful completion, neither study offers a cumu-
lative impact analysis methodology which can be readily adapted to other
settings. Both studies were greatly dependent on pre-existing data bases
and each study experienced difficulty in linking social impacts with eco-

logical impacts.

In 1981, Dames & Moore prepared a “Methodology for the Analysis of Cumulative
Impacts of Permit Activities Regulated by the U.S. Army Corps of Engineers.”
The report presents a methodological approach to analyze the cumulative
impacts of Corps-regulated permit activities. The focus of the method is
on separating permit activities into endogenous and exogenous types and
subjecting endogenous or “growth accommodating” activities to a “bottom up”
form of analysis designed to trace ecological effects through network analysis




back into the social and economic spheres. “Growth-inducing” or exogenous
activities are to be subjected to a more rigorous “top down” approach designed
to analyze changes in regional development patterns likely to trigger addi-
tional act-vities and impacts. The handbook was designed to be used by Corps
regul atory staff in the environmental review of permit applications in wetland
and navigable waterways.

The U.S. Environmental Protection Agency (EPA) adopted into its own EIS
regulations the CEQ regulations defining cumulative impacts, and the CEQ
preparation process (part 6, 44 Federal Register 64, 174; November 6, 1979).
Furthermore, EPA added to the CEQ EIS requirements by mandating a discussion
of alternatives considered by the applicant, a discussion of alternatives
available to the EPA and other permitting agencies, and an identification of
the preferred alternative. In incorporating the concept of cumulative impact
assessment into agency decision-making, several approaches have been taken.
For its permitting activities (i.e. NPDES permits under the Clean Water Act),
the responsible official is directed to examine the possibility of tiering
EISS based on a consideration of the cumulative impacts of the proposed pernit
activities and their significance. Cumulative impact considerations are also
explicitly or implicitly incorporated into policy declarations and program
directions.

The Department of Housing and Urban Development and the Department of
Transportation have also established cumulative impact assessment guidelines
within their departmental environmental assessment procedures. To support
these departmental policies, each agency also initiated several research
studies designed to analyze methods for assessing the secondary and cumulative
impacts of urban development and highways or mass transit projects, respec-
tively.

In response to the CEQ cumulative impact guidelines, several states have
instituted matching requ rements within state environmental review statutes.
Most notably California and Washington incorporated such guidance which in
turn generated interest in appropriate methodologies to assess cumulative
impacts. However the focus of such cumulative impact assessments has



primarily been on ecological effects or on the cumulative impact of urban
sprawl and urban development options. Other states such as New York and
Maryland have incorporated the concept of cumulative impact into planning
processes for activities such as statewide analyses of power plant siting.
While these diverse applications illustrating the diffusion of the concept
of cumulative impact are of interest, they have not tended to generate methods

of impact assessment readily transferable to other settings.
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2.0 METHODOLOGY EMPLOYED IN THIS LITERATURE REVIEW

To initiate the study and to gather information on methods of cumulative
impacts assessment, a series of computerized and manual searches of available
environmental and social impacts assessment literature was conducted. This
literature review aimed to identify studies, working methods, and "meta-
theories” concerning the identification and analysis of cumulative impacts of
development projects, particularly upon social, economic and cultural systems.

For the computerized 1 terature search, key word searches were conducted
on several computerized bibliographic services, including ORBIT 11, DIALOG,
ENVIRONLINE, the Nationa Technical Information System (NTIS), and the Defense
Documentation Center. Careful preplanning of search terms and search strategy
oriented the search to references dealing with cumulative impacts, cumulative
effects, indirect effects, indirect impacts and other key words concerning

cumulative impacts.

The results of this initial search of the cumulat - ve impact literature
was a disappointment. Relatively few new studies were identified and much of
the cumulative impact literature already known to t e study team did not
appear. As a consequence, the focus of the literature search was shifted to a
more intensive review of other bibliographic sources in recent newsletters and
publications such as: Social Impact Assessment, Worldletter: Environmental

Impact Assessment, Impact Assessment Bulletin, and Environmental Impact
Assessment Review. This search yielded several articles and bibliographic
references of interest.

Most importantly, the focus of the 1' terature review also expanded to network
with other practitioners of social impact assessment, environmental impact
assessment and related subfields., A 1list of individuals contacted during this
process is contained in Appendix A. This approach was particularly useful in
isolating important ongoing studies not currently reflected in the published
literature and in establishing direct contact with practitioners concerned
with the assessment of cumulative impacts and familiar with available
methodological approaches.

11



As the literature search and retrieval process continued, it became clear
that relatively little methodological development concerning assessment of
cumulative impacts was occurring in international development projects in
the Third World. Consequently with the approval of MMS, further research into
this area was curtailed. On the other hand, contact with Canadian practi-
tioners and iInstitutions was expanded in an effort to identify research
occurring in the Canadian Beaufort Sea region or other northern settings and

likely to be transferable to the Alaskan North Slope.

Within the other categories of literature reviewed, a sharp break began
to emerge between the cumulative impact assessment literature, the environ-
mental impact assessment literature and the social impact assessment litera-
ture. A subfield of the environmental and social impact assessment literature
related to large energy or other resource development projects that affect
Native American populations was also singled out for more intensive investiga-

tion.

Simultaneously a review of the available Alaskan literature was conducted
based on a review of the holdings of: the University of Alaska’s Institute of
Social and Economic Research and the Alaska Environmental Information and Data
Center, MMS” Social and Economic Studies Program (SESP), the Alaska Resources
Library, and the North Slope Borough. This review of the Alaskan literature
revealed relatively little relevant methodological development related to
cumulative impact assessment and virtually none outside the MMS SESP, Again,
with MMS concurrence, the focus of this review was shifted to a more intensive
analysis of the SESP literature in order to review study methods to determine
what impact assessment methodologies might be adaptable to cumulative impact

assessments of petroleum development in the Alaskan Arctic.

Through the processes previously described, a diverse collection of literature
was assembled. The literature ranged from articles and books on specific
impact assessment methods, to other analytical bibliographies, methodological
comparisons and specific studies. There were also quite a number of
informative articles analyzing one aspect or another of impact assessment
techniques with relevance to this study. The hundreds of promising

12



references accumulated duringthe literature search process were subjected to
a screening process to identify those studies, books and articles of greatest
relevance.

As promising references were identified and acquired, each abstract or
study was briefly reviewed and indexed. Based on early consultations with MMS
and using professional judgment, studies or other references were grouped into
two categories:

o selected to receive further consideration; or
o given no further consideration.

A large number of references was eliminated from further consideration
through this process. The remainder were then subjected to a more rigorous
evaluation in order to prepare an annotated bibliography and to identify the
most promising methodological approaches with applicability to the assessment
of North Slope Borough cumulative social, economic and cultural impacts.

At the outset of this study, it was anticipated that a set of “entrance
criteria” could be developed to aid in the further screening and evaluation of
the literature selected for further consideration. Such criteria were in-
tended to help identify and compare cumulative impact assessment methodologies
from the standpoint of their applicability to the Alaskan Arctic. However,
the diversity of form in the literature selected for further consideration and
the limited number of relevant cumulative impact assessment methodologies
identified prevented this approach from being utilized.

Based on the thorough evaluation of the selected literature, the annotated
bibliography was prepared. The reviews of a reference in the annotated
bibliography discuss the general purpose of the reference, identify its
method or methodological implications, present its consideration of cumulative
impacts, and any definitions of cumulative impact used. The reviews also
evalute the method from the standpoint of its applicability to the assessment
of Alaskan Arctic cumulative impacts.

13



Of the studies reviewed, these also separated into two categories based
on their relevance to the development of a cumulative impact assessment
method suited to the Alaskan Arctic. In the presentation of the Individual
reviews these are grouped into two categories that reflect their relevance to
the methodology developed in this report.

The preliminary results of the literature screening and evaluation effort
were discussed with MMS and since little in the way of directly applicable
methodologies had emerged, it was decided that the five methodological ap-
proaches which seemed most generally applicable to conducting assessments of
the cumulative social, economic and cultural impacts of Arctic petroleum
development would be presented for further review and consideration by MMS.

As in all studies of this type, a number of promising references were
identified near the conclusion of this study. In most cases it was possible
to include these sources in the bibliographic references at this report’s
conclusion. However, it was not possible to include them in the annotated
bibliography itself. Nonetheless, the bibliography is substantial and does
consider the majority of the available literature deemed to be of critical

importance to this study.
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3.0 ANNOTATED BIBLIOGRAPHY

This chapter presents the annotated bibliography prepared as the final
step of the literature review and evaluation process. The literature reviewed
is broken down into seven basic classes as follows:

cumulative impact assessment literature;
environmental impact assessment literature;
social impact assessment literature;
MMS/Alaska OCS Socioeconomic Studies Program;
Canadian literature;

Native American literature; and

O O O O @ o o

International literature.

Each of the sections contains brief, synoptic reviews and evaluations of the
key literature citations. The summary prepared for each citation generally
presents a brief synopsis of the study’s purpose, its general method, its
consideration of cumulative impact concepts, any definitions of cumulative
impacts, and a brief evaluation of the method’s potential applicability to the
assessment of the social, economic and cultural impacts of petroleum develop-
ment in the Alaskan Arctic. Promising studies are featured at the beginning
of each section organized in chronological order. This helps to evaluate the
evolution of particular approaches and methods. Studies which received
further examination after the initial screening but were found to be less
helpful or inappropriate to the process of developing a North Slope Borough
cumulative impact assessment method are grouped together at the end of each

section.

3.1 Cumulative Impact Assessment Literature

From its inception with the issuance of the CEQ guidelines, analysis of
concepts of cumulative impact and development of methods for assessing cumula-
tive impacts have been the focus of a relatively small number of research
projects. These projects are largely funded by federal agencies seeking
mechanisms to comply with the broadened requirements of NEPA introduced

15



when CEQ guidelines were expanded to include cumulative impact concepts.
of cumulative impact has diffused relatively widely through the interdiscipli-
nary field of environmental impact assessment where it has been analyzed,
written about, and generally discarded as an intractable, relativistic concept
with theoretical validity, but lacking methods for its practical implementa-

tion.

Simultaneously, several states incorporated cumulative impact assessment
requirements into their NEPA-like environmental review statutes. The cumula-
tive impact concept and definition, along with requirements for analysis of
cumulative impacts, also found their way into other federal environmental
planning statutes such as the Surface Mine Control and Reclamation Act of 1977

and energy planning and power plant siting laws in several states.

The attention to cumulative iImpact assessment initially followed a path
of methodological development separate from, but related to, environmental
impact assessment. Today it has been largely subsumed within environmental
impact assessment with current EISS devoting some space to the qualitative

evaluation of cumulative impacts. Rarely are organized methods used.

Of the specialized research efforts to develop specific cumulative impact
assessment methods, relatively few have any relevance to this study. This is
due largely to the recent development of the concept of cumulative impacts
and the lack of similarity between the settings and contexts within which
such methods were devised and the Alaskan Arctic. The cumulative impact
assessment literature has also largely been focused on ecological effects and
impacts rather than social or economic impacts. In addition, the complexity
of operational izing cumulative impact concepts into viable, scientifically
valid assessment methods has been extremely slow and difficult. Finally, the
concept and definitions of cumulative impact assessment have been interpreted
guite differently in some cases. The net result is that little convergence
has developed to date within the methodologies for cumulative impact assess-
ment. Methods developed to date tend to be poorly documented, relatively
untested, and have not measured the magnitude and significance of cumulative

impacts.
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The concept of cumulative effects or cumulative impacts appears to have
its origin in two separate but related concepts:

1. The ecological principles of interrelatedness in ecosystem function
whereby a relatively minor change in one ecosystem function or
component (i.e. primary producers in a food chain) triggers a series
of systemic effects and changes, some of which ultimately affect man
(i.e. reduction in Tfishery yields or recreation opportunities).

2. A second concept centers around the notion that a large number of
seemingly unrelated small actions or activities (i.e. construction of
piers, bulkheads or wetland dredge and Ffill projects) may take place
in an area over a number of years, with each one being separately
approved as a result of consideration of the environmental impacts of
the limited project under review. While the environmental effects
and impacts of each of these projects considered separately may be
relatively slight, over time all of the projects may produce a
degraded environmental setting.

While these concepts of cumulative impact are theoretically sound and valid
at least as far as ecosystem functions are concerned, their translation
into readily useable methods of assessment has been difficult. No easily
general izable thresholds of impact exist, even for relatively well-studied
ecological systems. Therefore the assessment of cumulative impacts becomes an
exercise of professional judgment with relatively few methodological guide-
posts.

Even less attention has been paid in the cumulative impact assessment
literature to transfer concepts of cumulative impact from ecosystem settings
to the analysis of changes in human systems. The great proportion of cumula-
tive impact assessments considering social impacts have focused on the deriva-
tive social impacts resulting from physical environmental changes rather
than the secondary or induced changes brought about in social, economic and
cultural systems by other types of activities and effects generated by a
project (i.e. employment, income, social stress, etc.).

17



Nearly unanimously, at the outset and conclusion of a reference within
the cumulative impact assessment literature, the author or authors will point
out the difficulty of analyzing and measuring cumulative impacts. They also
point out the great commitments of time and resources that would be required
to conduct such assessments and the limited data which is often available to
contribute to such analyses. Based on our review of the literature available
to date we concur with these general conclusions and find relatively little
generalizable guidance for analyzing the cumulative social, economic and
cultural impacts of petroleum development in the Alaskan Arctic in this

literature.

However the following section does review several of the more relevant
studies in greater detail. These include Stakhiv (1978), Philips et al.
(1978), Clark and Zinn (1978), Stakhiv (1980), Merson and Eastman (1980),
Dames & Moore (1981), and Science Applications, Inc. (1983). Of these
studies, only Clark and Zinn (1978) and Dames & Moore (1981) provide any
methodological insights which have relevance to the analysis of cumulative
impacts of petroleum development in the Alaskan Arctic. A series of synopses
of other studies are included in a group at the end of this section. \While
many of these studies mention cumulative impacts in their titles or appear to
present cumulative impact assessment methods, they make no contribution to the
development of an appropriate methodology.-

18



RELEVANT STUDIES
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Stakhiv, E.Z. 1978. Cumulative impact assessment for Corps permit activities
(Draft Working Paper). Institute for Water Resources, U.S. Army Corps of
Engineers, Ft. Belvoir, VA.

Summary:

This research paper examines concepts of cumulative impact assessment,
primarily drawn from ecosystems theory, in relation to the regulatory func-
tions program under which permits are issued by the U.S. Army Corps of
Engineers. Although the concepts of cumulative impacts are defined and
explored theoretically, the emphasis throughout this work is on rational
management of natural systems and ecosystems. The emphasis also applies only
to the Corps” regulatory program. While much good source material concerning
environmental impact assessment is referenced here, including much concerning
secondary impacts, the overall conclusion of the report is unclear. While
recognizing that cumulative impact assessment is needed, it does not present
one preferred methodological approach and in fact, contained within the
document are statements made in cited sources concerning the extreme dif-
ficulties in performing cumulative impact assessments. Examples are:
“No solution is offered here [to the cumulative impact assessment problem]
because the acceptable limits of cumulative impacts is more of a policy
matter than a technical one. ” (Clark and Terrell , 1978); “Not only do we lack
appropriate methodologies, but relevant data are highly qualitative consisting
primarily of judgments and therefore, subject to varying interpretations,
elastic definitions, contextual limitations and temporal preferences” {(Vlachos
and Hendricks, 1976).

This paper has only limited relevance to this study. It does help document
the historic progression of cumulative impact concepts and their definition in
relation to Corps permit programs. It also documents the difficulty of
operationalizing and designing an acceptable cumulative iImpact assessment
methodology.

Philips, B.R. et al. 1978. The cumulative impacts of shorezone development
at Lake Tahoe. Prepared for California State Lands Commission, Tahoe Regional
Planning Agency, State of Nevada, and the U.S. Army Corps of Engineers.

20



Summary:

The report attempts to analyze the cumulative impacts of shorezone development
resulting from implementation of the Tahoe Regional Planning Agency’s

Shorezone Ordinance. Socioeconomic impacts were assessed using social and

economic data drawn principally from user surveys and existing models of
the tourist economy. The assessment utilized an Impact Assessment model
incorporating hypothesized “cause and effect” relationships between areas
of impact and key controlling factors. These relations of development to
environmental change were mapped using the “stepped network™ impact matrix
(Sorenson, 1971). The model was then used to generate two scenarios of
growth-induced effects, one a growth maximum and the other of intermediate

dimensions.

Despite the conceptual potential of the stepped network matrix approach
and the use of a sophisticated computer model to generate growth projects, an
assessment of cumulative impacts was never made. This was because secondary
impacts were specifically excluded. In addition the key focus of the assess-
ment was on the lake’s biological and physical condition, rather than of
social , cultural and economic indirect effects of development. The study does
not constitute a comprehensive cumulative impact assessment, primarily since

secondary effects of development are not assessed.

Clark J.R. and J.A. Zinn. 1978. Cumulative effects in environmental assess-
ments. Coastal Zone. 78:2481-2492.

Summary

This article presents a step-by-step system to analyze the full range of
effects of projects of varying size including their secondary and cumulative
effects. However, the proposed system was designed to analyze primary,
secondary and cumulative ecological effects. It is not oriented to the
analysis of social, economic and cultural impacts. Nevertheless it provides

some interesting insights into cumulative impact assessment. The article
acknowledges, “perhaps the most difficult aspect of environmental impact
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review . ..is dealing with cumulative effect s.” The article goes on to point
out that “there are also many difficulties in conducting them. Unfortunately
the basic procedures have not been developed and published. In determining
the seriousness of cumulative effects, one must look very broadly at the
situation to know the extent of the problem.”

The article sets out a general assessment system and a procedure for
evaluating cumulative effects. The general assessment system is centered
around a careful set of terms and concepts designed to distinguish: projects,
sub-project components, activities, disturbances, effects and impacts. The
assessment method is divided into seven steps as follows:

1. Ildentification of Activities (analysis of project workplan to identify
subprojects and activities);

2. ldentification of Potential Disturbances (reduce list of potential
disturbances to those of significance);

3. Evaluation of Disturbances and Effects (determine all potential
ecological effects);

4. Determination of Additive Effects (combined effects from different
disturbances evaluated separately in step 3);

5. Determination of Extended and Cumulative Effects (consider seriousness
of extended, associated and induced effects and accumulated effects as
detailed in separate step-by-step cumulative impact assessment method);

6. Evaluation of Significance (especially magnitude); and

7. Delineation of Project Conditions (suggest modifications or adjust-

ments in proposed projects including possible mitigation measures or
alternatives).
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The article also sets out a separate step-by-step procedure for the
identification and evaluation of extended and cumulative effects. The article
points out that the term “effects’ rather than “impacts” was chosen, “to focus
on the ecological rather than the sociological.” The seven stages in cumula-
tive and extended effects assessment are as follows:

1.

Identify all associated disturbances of potential significance and

evaluate effects;

Identify all induced disturbances of potential significance and

evaluate effects;

Summarize all primary, associated and induced effects, review and
adjust for additive effects;

Delineate the Local Effects Field;
Delineate Regional and Expanded Effects Fields if required;
For each relevant cumulative Effects Field:

a) Evaluate present ecological condition

b) Examine alteration (development disturbance) trends

c) Analyze relationship of a) and b) above to estimate cumulative
effects, current baseline level and project them to the future

d) Compare to disturbance effects potential of project under review

and make evaluation; and

Review and combine results of 3 and 6 above for final determination of
significance of effects and make recommendation of acceptability.

The first three steps are designed to explore, to analyze and to incorporate
into the assessment all secondary or extended effects of the project or

projects, particularly the associated and induced effects. Steps four
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through seven are designed to explore, to aria’ yze and to prepare for use in
the assessment process the cumulative effects background of the project under
review. In the method presented, the key to cumulative effects analysis is
delineating the effects field (completed in Steps 4 and 5). This is the area
over which the influence of the ecological effect operates. In most cases a
local ecosystem would Tirst be delineated. At times a wider regional or
expanded effects fTield will be necessary. The delineation of the effects
field is to provide a basis for comparative analysis. These steps effec-
tively bound the analysis geographically.

In step six each particular cumulative effect is evaluated in terms of
the present condition and trends of the appropriate ecological function in the
relevant effects field. This step provides a comparative background against
which to judge the significance and acceptability of cumulative effects. In
step seven, the reviewer values a judgment as to the significance and accepta-
bility of all of the cumulative effects listed in step three and later ana-
lyzed. The authors point out that this judgment is made by contrasting the
effect against the trends occurring in the appropriate effect field chosen for
each.

While this method does present an approach for assessing cumulative impacts or
cumulative effects, it was designed to analyze ecological alterations rather
than social, economic or cultural impacts. It was also formulated principally
to analyze the cumulative ecological effects of a series of small-scale
projects in the coastal zone likely to require permit applications (i.e.
piers, bulkheads, dredge and fill, etc.). It was based on a definition
of cumulative effects derived from the notion that, *“a project under review
may have relatively minor effects but a whole series of such projects would
lead to major ecological damage”. “An assessment of the cumulative effects of
the probable combination of past, present and future projects should be
made.”

While the basic concepts and steps contained in this method may have some

relevance to cumulative impact assessment of social, economic and cultural
impacts of petroleum development on the North Slope Borough, this applica=-
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bility needs to be further established. The method operates on the assumption
that relatively clear cause and effect relationships exist between project
activities and disturbances and secondary and cumulative effects and impacts.
However, this presumption has not been borne out regularly In ecosystem
analysis and is even less tenable for social system analysis. Unless clear
cause and effect relationships between project-generated disturbances and
social , economic and cultural effects can be established, this method will
prove to be of little relevance to this study since it is principally oriented

to ecological relationships.

Stakhiv, E.Z. (cd). 1980.  An approach for analysis of cumulative impacts
(AC1) of permit actions regulated by the Corps of Engineers. Institute for
Water Resources, U.S. Army Corps of Engineers, Ft. Belvoir, VA.

Summarv:

This report summarizes the evolution of the concept of analysis of cumulative
impacts (ACI) within the Corps” regulatory program. The report extends the
theoretical examination of cumulative impact concepts and methods and reports
on a workshop on “Analysis of Cumulative Impact” held in 1980 that included
participants from academia, Corps field personnel and Corps policymakers.
The report acknowledges that, "ACI is in the earliest stages of evolution” and
discusses several methodological approaches. The report also points out, “the
analysis of cumulative effects poses very difficult and complex conceptual
and methodological obstacles and thereby has the potential for occupying
an inordinate amount of time and resources for its resolution.” Several
approaches to diagnose cumulative effects are discussed. Figure 1 illustrates
one diagnostic analysis of the components of the cumulative impact concept
developed originally by Stakhiv (1978).

In addition to presenting three definitions of cumulative impacts (Stakhiv,
1978; Vlachos and Hendricks, 1976; and CEQ, 1977), the report states, “there
is no definitive explicit view or perception of what constitutes cumulative
impacts; how they should be measured; and how the results or knowledge may
ultimately be factored into the bases of the decision to grant or deny a
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permi t. Baseline data, regional iInventories, mapping and continuous
monitoring systems were suggested as the keys to resolving ACI". Methods
proposed are most appropriate to the permit process administered by the
Corps and physico-hydrological environments over which it has jurisdiction.
Cumulative impacts is simplified to include:

0 causal chains of traceable direct effects;
0 an additive or aggregative emphasis; and
0 long-term interactive/synergistic sequences resulting from induced

effects of growth and development.

For the Corps, “the crux of the problem of cumulative impacts remains one of
land use planning at the local levels.” A broadening of the “public interest
review process” to include cumulative impacts is the suggested pragmatic
approach. Although this report helps to provide theoretical background and
some general guidance on cumulative impact assessment methods, no specific
methods appropriate to assessing social, economic and cultural cumulative
effects of North Slope Borough petroleum development are detailed. Therefore,
this report has only limited relevance to this study.
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Merson, A. and K. Eastman. 1980.  Cumulative impact assessment of western
energy development: will it happen. vol. 51.

Summary:

This article reviews the legal underpinnings of cumulative impact assessment,
and within the context of proposed energy resource developments in Colorado
questions whether the cumulative impacts of such projects will be adequately
assessed. The article states, “Although reasonably familiar procedures exist
to determine the environmental impacts of individual energy development
projects, it is critical that we study the cumulative impacts of such
projects.” The article reviews the various regulatory mechanisms developed
under NEPA which mandate the ascertainment of cumulative or synergistic
impacts of major federal actions significantly affecting the environment.
The article also discusses state and local legal and regulatory mechanisms
available to reinforce or encourage consideration of the cumulative impacts of
resource development projects.

With regard to state and local issues, the article concludes, “the non-
federally-mandated side of state environmental control consists largely of
planning and coordinating requirements addressed to local governments or
regional councils of governments, an industrial sﬁting or facility siting
permit process, or the newly developed Colorado prototype of coordinated
permitting known as the Colorado Joint Review Process. As with local review
of energy development, state processes Tfocus almost exclusively on site-
specific, rather than cumulative, aspects of development, and place particular
emphasis on actual burdens imposed as front-end costs on energy boom towns.
At present the emphasis of the Colorado Joint Review Process is on stream-
lining numerous federal, state, and local permitting processes and not on
anticipating cumulative or synergistic impacts of forthcoming activities.”

The article states, “when geographic parameters tend to dominate, and the
issues are more of regional importance than of national or global signifi-
cance, regional environmental impact statements become the appropriate tool
for assessing cumulative impacts”. The Supreme Court in Kleppe v. Sierra
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Club (427 U.S. 390 1976) ruled that federal agencies have the prerogative to
establish when regional impact statements are required to analyze cumulative
impacts. The decision states, “Cumulative environmental impacts are, indeed,
what require a comprehensive impact statement. But determination of the
extent and effect of these factors, and particularly identification of the
geographic area within which they may occur, is a task assigned to the

special competency of the appropriate agencies.”

The article reviews the North Slope Borough v. Andrus (13 E.R.C. 2097,
D.D.C., 1979) in which, “the District Court for the District of Columbia
looked sympathetically upon the need for a comprehensive EIS to examine
cumulative impacts of oil and gas leasing in the Beaufort Sea off Alaska.
While denying a preliminary injunction to halt the offshore leasing, the
court found considerable support for “contentions that the Final Environ-
mental Impact Statement (EIS) . . . fails to adequately analyze the cumulative
impact of the Beaufort Sea project and other major federal and state projects

in the area .

The article reviews the CEQ regulations implementing cumulative impact
assessment promulgated in 1979 (40 CFT SS 1500-1508). In determining whether
a proposed action requires an EIS or qualifies as a categorical exclusion,
CEQ mandates that “the significance of an action be considered both in
context and intensity. A factor to be considered in evaluating intensity is
“‘whether the action is related to other activities with individually insig-

nificant but cumulatively significant impacts.

CEQ indicates that “the primary vehicle providing for cumulative impact
consideration is the scoping process, in which the scope of issues to be
addressed In an EIS is determined. In determining scope, an agency must
consider three types of actions, three types of alternatives and three types
of impacts. Actions [to be considered including the proposed action] may be
connected actions, cumulative actions, or similar actions. Cumulative actions
are defined as “actions, which when viewed with other proposed actions, have
cumulatively significant impacts and therefore should be discussed in the same
impact statement.” The three types of alternatives are: the no action
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alternative, other reasonable courses of action, and mitigation measures not
in the proposed actions. The three types of impacts are: di rect, indirect,
and cumulative. A cumulative impact results from “the incremental impact of
the action when added to other past, present and reasonably foreseeable future
actions regardless of what agency (federal or non-federal) or person under-
takes such other actions. Cumulative impacts can result from individually
minor but collectively significant actions taking place over a period of
time”.”

Furthermore, indirect effects are said to be *“caused by the action and
are later in time or farther removed in distance, but are still reasonably
foreseeable. Indirect effects may include growth-inducing effects and other
effects related to induced changes in the pattern of land use, population
density or growth rate, and related effects in air and water and other
natural systems, including ecosystems.”

The article reviews the performance of federal agencies in Colorado in
performing cumulative iImpact assessments or comprehensive EIS's for major
projects and concludes, “there is little to suggest that consideration of
cumulative or synergistic impacts will take place outside the mandated
requirements of NEPA. Compliance with those requirements will depend largely
upon the willingness of the responsible federal agencies conscientiously to
pursue a decision-making process of sufficient breadth to portray with accur-
acy the likely cumulative impacts.” The article presents no detailed methods
for undertaking cumulative impacts assessment.

Dames & Moore. 1981. Methodology for the analysis of cumulative impacts of
permit activities regulated by the U.S. Army Corps of Engineers - final
handbook. Prepared for U.S. Army Corps of Engineers, Contract DACW/Z2-80-
C-0012. Institute for Water Resources, Fort Belvoir, VA.

Summary
This handbook was prepared to guide Corps’ regulatory personnel in

performing analyses of the cumulative environmental impacts of activities
requiring Corps permit applications. It provides a generalized and flexible
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methodology for accomplishing cumulative impact assessment for any of a range
of engineering activities occurring in Corps-regulated environments (wetlands,
navigable waterways, etc.). The method is centered around a system for
“tiering” the analysis to fit the activity and its range- of anticipated

impacts.

Projects which are major, strongly exogenous (growth-inducing) and/or
controversial are subjected to comprehensive analysis under Tier I. Projects
of a large scale but, endogenous (growth-accommodating) , projects of a smaller
scale, but exogenous, and projects located in stressed environments or devel-
opmental “hot spots” are subjected to an intermediate analysis in Tier 11l.
Projects of a small scale with endogenous impacts and located in an unstressed
environment are reviewed in a brief analysis under Tier IlIl. A special
programmatic tier is also defined for General Permits.

Following assignment to a tier, the major components of analysis are “Bottom
Up Analysis” (growth-accommodating or growth-neutral) and “Top Down Analysis”
(growth-inducing) , illustrated later in this review. “Bottom Up Analysis”
traces the identified primary disturbances associated with a project through
time and systemic interconnections into direct and indirect biological
and ecological effects. In “Top Down Analysis” primary emphasis is placed on
tracking the potential growth-inducing aspects of a proposed permit action
from the immediate physical environment affected by a project into the socio-

economic sphere.

The handbook defines cumulative impacts as, “all of the changes--benefi-
cial and detrimental --which will occur as a result of a proposed permit
action. Cumulative impacts include physical, chemical, and biological
changes; but they also include economic, social, and behavioral effects, and
the effects of these changes on health, economic well-being, quality of life
and communities or basic social organization. Cumulative impacts are the sum
of all of these changes and the reinforcing or dampening interactions between

them.”
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This handbook develops a methodology capable of satisfying both of the
main definitions of cumulative iImpacts. The first concept applies not to
single unconnected actions, but rather to actions which when viewed along with
other “past, present, and reasonably foreseeable future actions,” have cumu-
latively significant impacts (also known as aggregative impacts). The second
concept of cumulative impacts is more applicable to the stream of impacts
originating form large-scale projects. This second definition stresses the
importance of considering the totality of impacts resulting from an action,
including the primary or direct impacts, the secondary or indirect impacts,
and any actions and derivative impacts induced by the initial action. Figure
2 illustrates the breadth of these two concepts when superimposed.

The handbook points out that secondary and indirect impacts are extremely
important and in some cases may be more significant than any primary effect.
The method also extends into the operational time frame to include life-cycle
impacts of permitted actions, and spatially through the ecological and social
systems. The report points out that, “summed (or aggregate) cumulative
impacts arise from the aggregation and synergism of the numerous individual
impact types both at the direct and indirect level. Additionally, cumulative
effects result from the superimposition of the effects resulting from one
project on those stemming from other projects within the same ecosystem.
These cumulative effects tend to act on the critical features of the eco-
system.”

A major distinction 1is drawn between growth-inducing actions (exogenous)
and growth-accommodating actions (endogenous) as a means to better analyze
cumulative impacts. Figure 3 illustrates the contrast between endogenous
and exogenous impact flow types. The handbook also stresses the importance of
using network diagrams to help identify primary and secondary impacts. “In
sketching the web of interrelationships between project, subproject, construc-
tion activity/operation activity, environmental disturbance, ecological
effect, and environmental impact, emphasis should be placed on as many known
causal relationships as possible. It will not be possible to quantify all of
the mapped interrelationships. But an essential first step in conducting an
analysis of cumulative impacts is to prepare a comprehensive list of impact
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network s.” The authors add that secondary effects and impact chains are not
thoroughly understood, in spite of more than a decade of increasingly sophis-

ticated environmental impact assessment.

The report presents a series of generalized impact networks for commonly
permitted activities such as dredging, bulkhead construction and shore protec-
tion structures. The applicability of these specific network diagrams to the
assessment of cumulative impacts in the Alaskan Arctic is limited. However,
the method of developing network diagrams and their further analysis is a
valid technique which should be incorporated into future cumulative impact

assessment methods.

The method developed in this handbook employs several steps. Before bounding
and initiating an analysis of the cumulative impacts of a proposed activity
in one of the three tiers, the methodology calls for completion of two pre-
liminary descriptive steps: characterization of the proposed permit action
and characterization of the environment in which the permit action is to
occur. Once these two steps are complete, the method helps to select one
of three tiers for analysis and selection of the appropriate assessment

technique.

In selecting an appropriate level of analysis and an assessment approach,
first the assessment is scoped to define its substantive content and then the

study’s geographic and temporal boundaries are established. The next step
allows selection of an appropriate “tier” for analysis and then an appropriate
assessment approach is selected. Figure 4 shows the tiering system for

cumulative impact assessment.

The method provides a decision tree for helping to select the appropriate
assessment approach , either the “bottom up” approach for a project or projects
with chiefly endogenous impacts or the “top down” approach for a project or
projects with largely exogenous impacts. This is shown in Figure 5. Figure
6 compares the two approaches. Figures 7 and 8 illustrate the *“top down”

approach and the “bottom up” approach to cumulative Impact assessment.
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DISTRICT/REGIONAL DATA BASE:

Constraint maps (habitats of endangered species: septic/agricuitural
recharge areas; agricultural lands; hazards; stressed environments).
Qualitative estimates of carry capacity. Threshold estmates for
impacts on native species.

Developmental hotspots. Population/household/housing growth rates
and projections.

Community /eounty /state economic development goals and plans.
Land use plans, zoning laws, etc.

Mapping of ex isting (issued] permuts.

!

BASE ANALYSIS:

Characterization of project/action, structure, size & scale, function,
ownership, construction requirements (processes and materals},
associated facilities and activities.

Characterization of location.
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Within the framework of these two basic approaches a variety of more detailed
analytical methods are suggested. In the “top down” method, the focus on
growth-inducing and growth-induced activity results in a focus in the analysis
of social and economic effects is in regional economic effects identified
through such approaches as: economic base theory, input/output models, or
econometric models. The method focuses on identifying potential triggers to
growth, regional hot spots and spatial patterns of development. However, this
whole approach is inappropriate to the North Slope Borough since it was
designed to help the Corps of Engineers anticipate and analyze the cumulative
impacts of permit activities resulting from regional growth and development in

rapidly urbanizing areas.

The bottom up analysis process handles social and economic impacts in the
more traditional method of tracing biological effects and impacts through a
causal network and establishing their secondary and higher order impacts on
social and economic systems. The focus iIn assessment again is on land use
changes, changes in regional spatial growth trends, and economic functioning
of a region. This approach i1s definitely a requirement for assessing the
cumulative impacts of North Slope Borough petroleum development but it needs
to be supplemented by a separate analysis of accelerated social, economic and
cultural changes only indirectly produced by petroleum development.

In conclusion, while this handbook”s careful illustration of cumulative
impact concepts and definitions provides a valuable starting point in develop-
ing an assessment method for analyzing the cumulative impacts of North
Slope petroleum development on Inupiat communities, the report’s cumulative
impact assessment method would need to be extensively modified in order to

suit that purpose. This is because the focus of the method is limited to the
area of the Corps” jurisdiction, and is predominantly oriented towards water=
related effects and impacts and ecological systems. In addition, many of the
social and economic assessment techniques suggested require data inputs
currently unavailable or inappropriate to the North Slope Borough.
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Science Applications, Inc. 1983. Draft environmental impact statement/report,
Santa Ynez unit/Las Flores Canyon development and production plan, technical
Appendix 13 cumulative impacts. Prepared for U.S. Minerals Management Service,
California State Lands Commission, County of Santa Barbara, Santa Barbara, CA.

Summary:

This report, prepared as part of an EIS, provides a semi-quantitative analysis
of cumulative impacts. The report’s cumulative impacts analysis was prepared
in response to the requirements of the California Environmental Quality Act

(CEQA) which mandates consideration of such impacts. The CEQA guidelines
state that: “a list of past, present and reasonably anticipated future
projects producing related or cumulative impacts, including those projects
outside the control of the agency will be provided.” “A summary of the
expected environmental effects to be produced by those projects with specific
reference to additional information stating that where information is avail-
able will be provided.” The guidelines further state that “all significant
cumulative impacts resulting from the proposed project will be discussed
and analyzed.” “The discussion of cumulative impacts shall reflect the sever-
ity of the impacts and their likelihood of occurrence, but the discussion need
not provide as great detail as is provided of the effects attributable to the

"project alone. The discussion shall be guided by the standards of practical-
ity and reasonableness.”

The semi-quantitative method employed in this analysis is the “cumulative
effects matrix process” which incorporates a scaling procedure to define
impacts for the proposed project, other reasonably foreseeable projects and
all project alternatives. The basic method contained three steps:

1. Describe all the other reasonably foreseeable projects (which in this
instance were largely petroleum development and transportation re-
1 ated) ;

2. Prepare summary scaled matrices providing an analysis of the expected
environmental impacts of these projects, both individually and in all
possible combinations of projects and project alternatives; and



3. Provide a *“reasonable” analysis of the “cumulative impacts” them-
selves, which In addition to being summarized in summary matrices,
were iIncorporated into the body of the EIS under the appropriate

disciplinary reviews.

The definition of cumulative impacts used was the “interactive and additive
attributes of the individual foreseeable projects.” Impacts were quantified
for each disciplinary element (i.e. air quality, cultural resources, marine
biology, socioeconomic, etc.) according to a set of index values (O = no
impacts, 1 = adverse but not significant impacts, 3 = significant impacts that
can be mitigated, 9 = unavoidable significant impacts), to represent the
degree of impact. Two separate scoring mechanisms were employed. The first
scoring mechanism deals with an independent analysis of the foreseeable
projects and the second addresses the iInteraction between these projects and
the proposed project. The procedure of quantifying the impact levels made
possible a procedure for quantifying cumulative project impacts. However,
impacts were assumed to be additive. The flaw in this procedure is that not
all impacts are additive. This raises the possibility of inaccurate or

misleading conclusions.

Once the proposed project’s components and each of the foreseeable projects
were scored by impact category, a matrix showing the possible combinations of
the project and each of the foreseeable projects was constructed for each
impact category. The result is an upper triangular matrix for each issue area
which shows on its diagonal the scores for the foreseeable projects considered
independently of each other and, on the upper diagonal element, the scores for
that issue area element when those two projects are taken in concert with each
other. In addition a separate row matrix was prepared for each issue area
element (i.e. air quality or marine biology) showing the comparative quanti-
tative score in impact level for each project alternative.

At the top of Figure 9 is shown the basic impact score matrix or “S” matrix.
The .th elements are the rows of the matrix (horizontal) and jth elements
are the columns (vertical). The 1individual numbers represent the
projects considered in the analysis (i.e. 1. Proposed Exxon project; 2.
Getty Gaviota consolidated facility; 3. ARCO Coal Oil Point project;
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4.  Chevron Pt. Arguello project; 5. Union OES Tract P-0411; 6.  Aminoil
marine terminal expansion; 7. Las Flores terminal; 8. Petroleum Transporta-
tion Committee projections; 9. Pt. Conception LNG terminal; 10. Hunter Oil
Ellwood oil field; and 11. Hyatt Hotel and resort complex). Therefore

S1 1 would represent the “proposed” project’s “overall” score for air
quality, arrived at by summing the scores of its individual project compo-
nents; S1 5 would represent the combined interactive score of the proposed

project with the Getty project combined and so on until all project combina-
tion taken two at a time in the upper triangle of the matrix have been repre-
sented. One can estimate the combined impacts of project subsets by adding
those “S” elements representing the desired project pairs. When the sum of
the scores equals or exceeds an impact level index, it is assigned that impact

level .

In the middle of Figure 9 is the “S” matrix for the air quality issue area.
As can be seen, the large number of “9” scores for project pairs indicates a
significant percentage of unavoidable adverse cumulative impacts. At the
bottom of Figure 9 another matrix is shown. This matrix is designed to be
used to modify the basic “S” matrix for air quality by considering how
replacement of the proposed Exxon project by each of the alternative projects
would affect the cumulative impact assesment. Each row, numbered 1 through
10, represents 1 of the 10 alternatives (i.e. 1. onshore oil processing; 2.
collocation of project facilities at Exxon’s site; 3. alternative sites; 4.
scaled oil and gas production; 5. pipeline oil transport; 6. pier tanker
mooring; 7. electric power production; 8. subsea production; 9. reinfection
vs. ocean outfall for produced gas and water; and 10. no project). By replac-
ing a row of the air quality matrix with the appropriate row of the replace-
ment matrix, the revised matrix represents the selected alternative as the

proposed project.

In conclusion, although this method attempts to analyze the cumulative
impacts of the proposed project and all reasonably foreseeable projects, it
fails as a usable analytical tool for several reasons. First and foremost,
as acknowledged in the report, the matrix technique serves no mathematical
function and is merely designed to organize the scores iInto a framework in
which they can be examined visually. Thus no quantitative analysis is under-
taken. Second, within the context of impact scoring, the scoring framework is

fl awed. As the sum of scores are added for pairs of projects (i.e. a 3 for
~
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the proposed project and a 3 for another concurrent project), impact levels
are adjusted. When the sum of the scores equals or exceeds an impact level
index, it is assigned that index level. And yet as the report acknowledges,
“generally the matrices show a significant high percentage of unavoidable
adverse cumulative impact. This is illustrated by the number of “9” scores
which appear in the matrices.” But no attempt is made to interpret or assess
these “significant unavoidable adverse cumulative impacts,” or to further
isolate the source of such impacts to particular project components. Thus the
analysis” use of numerical values disguises a diversity of impact causation
and interaction. This overly simplifies the process of cumulative impact
assessment and offers no guidance to policy-makers on how to manage, miti-
gate or predict adverse cumulative impacts.

In addition the matrix comparison is only made for pairs of projects and
does not consider the cumulative effects of all the projects simultaneously.
In this regard the report noted, “If projects are considered in higher group-
ings, an increasing percentage of “9” scores would be anticipated, showing an
even further unavoidable cumulative impact.” However, no attempts were made
to analyze this aggregation of all of the likely foreseeable projects. Such
an aggregation is precisely where the analysis of cumulative impacts needs to
be oriented. However, the qualitative, numerically-scaled, impact assessment
matrix approach utilized by SAI fails to meet this challenge.

More importantly, from the standpoint of transferability to the Alaskan
Arctic this approach is inappropriate for other reasons as well. Analysis of
social , economic and cultural considerations is limited and adapted to the
project’s setting, a relatively developed, urbanized, area of Santa Barbara
County. Also under CEQA, “an economic or social change by itself shall not be
considered a significant effect on the environment. A social or economic
change related to a physical change may be considered in determining whether
the physical change is significant.” Finally, the method only included
assessment of the near-term, primary effects of the principal project com-
ponents. No attempt was made to model or predict secondary impacts or to
include such effects in the cumulative impact matrices. This method has no
relevance to this project except to illustrate the limitations of semi-
quantitative, scaling approaches to cumulative impact assessment.
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STUDIES WITH NO DIRECT RELEVANCE

47



Mitre Corporation. 1975, Guidelines for the analysis of cumulative environ-
mental effects of small projects in navigable waters. .Prepared for U.S. Army
Corps of Engineers, Baltimore Districts.

Summary:

This report was intended as a set of general guidelines for conducting
cumulative impact assessments for the construction and operation of “small
projects in navigable waters.”  However, only primary impacts were consid-
ered. No attention was paid to secondary or induced impacts. Socioeconomic
analysis considered standard indicators: population, housing, employment,
vehicular traffic, aesthetics and economics. This study has no direct rele-
vance to this project due to its lack of a proven cumulative impact assessment
method.

Vlachos, E. and D.W. Hendricks. 1976. Secondary impacts and consequences of
highway projects. Colorado State University, Ft. Collins, CO. Report for
Federal Highway Administration, U.S. Department of Transportation.

Summary:

This report is a manual for conducting cumulative impact assessment of
highway projects. However, its focus is on the measurement of growth-inducing
effects of highway projects in urbanized areas. This report has minimal
relevance to this study except for its definitions, descriptions, and elabora-
"tion of secondary impact assessment techniques. However, none of the methods
presented seem directly applicable to conditions in the Alaskan Arctic.

Center for Wetland Resources. 1977. Cumulative impact studies in the Loui-
siana coastal zone: eutrophication. land loss. Prepared for Louisiana State
Planning Office.

Summary:

This report reviews methods used to study two complex changes in ecological
wetland systems: cultural eutrophication and canalization. As ecological
studies, their relevance to the study is minimal. Part 1 recognizes that
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eutrophication is a widespread problem throughout the coastal zone of
Louisiana. It leads to poor water quality, development of nuisance algal
blooms, decline in desirable commercial and sports fishery species, and
diminished recreational usefulness of water bodies. The major cultural
sources of nutrients leading to eutrophication are: urban runoff, domestic
sewage, and agricultural runoff. The causes and consequences of wetland
losses in coastal Louisiana are examined in the second part. Man-induced
land losses result from flood control practices, impoundments, and dredging
of canals and channels with their subsequent widening. Wetland loss also
results from the placement of spoil upon the marsh and impounding areas which
are drained for land reclamation. Some of the cumulative impacts of land
loss are: increased saltwater intrusions, a loss of a capacity to buffer
the impact of large additions of nutrients, and a reduction in storm buffer
capacities. Management concepts and guideline recommendations center around
the need to appreciate the long-term interrelations of the wetland estuarine

sys tern.

Although this study examines cumulative impacts of two complex ecological
effects, the report contains no general methodology. In fact each of the
separate constituent studies utilizes different analytic techniques. More
importantly however, none of these ecological effect chains are traced
into the social system. Therefore this study has no direct relevance to this

project.

Abt, Associates. 1978. Manual for evaluating secondary impacts of wastewater
treatment facilities. Office of Research and Development, U.S. Environmental
Protection Agency.

Summary:

This manual is intended to serve as a guide to assessment of the secondary
environmental impacts of wastewater treatment facilities construction.
However, as the manual was developed to project growth and land use in

urban areas with degraded water quality, it has no direct application to this
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study. Secondary economic impacts considered are limited to: agricultural
land use changes, energy demand shifts, and land value changes. The manual’s
methods address only one class of secondary impacts, namely, environmental
impacts resulting from the growth induced by wastewater treatment facilities
in urban fringe areas. This report has no direct relevance to this project.

Sharp, J.M. and S.G. Appan. 1978.  Cumulative effects of oil drilling and
production on estuarine and near-shore ecosystems. Estuarine interactions.
Academic Press, New York.

Summary

This paper describes a two-year, eight-season interdisciplinary synoptic
field and laboratory study to determine whether 25 years of intensive oil
drilling and production had produced observable environmental and eco-
logical change in Timbalier Bay and the adjacent offshore area in southern
Louisiana. An integrated set of biological, chemical, geological, and physi-
cal field studies was conducted and integrated with available prior data “to
determine whether long-term and intensive petroleum drilling and production
has resulted in harmful environmental or ecological effects in offshore and
adjacent estuarine ecosystems.” No socioeconomic investigation was conducted.
No formal cumulative impact assessment methodology was employed. Rather the
investigation proceeded from the assumption that the cumulative effects of 25
years of low-level drilling and production discharges (i.e. chronic effects of
low-level discharges on biota) would be measurable if in fact they had
occurred. The research’s conclusion was that the study area has not undergone
significant ecological change as a result of petroleum drilling and produc-
tion and that no cumulative effects were apparent. Due to its excessive focus
on ecological parameters, this monitoring study is not relevant to cumulative
impact assessment for the North Slope Borough. This report has no direct
relevance to this project.

New York State Energy Research and Development Authority. 1981. Cumulative
environmental impacts of coal conversion. NYSERDA-81-29. (Microfiche).
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Summary:

This report presents analyses of potential cumulative impacts of proposed
construction of 14 coal-fired power plants in New York as called for by the
New York State Energy Master Plan and the State Environmental Quality Review
process. The report highlights potentially significant cumulative effects in
the following areas: air quality, solid waste disposal, water quality and
supply, transportation, visual and aesthetics, ecological effects and health
and safety. The study does not consider potential social and economic costs

or potential land use changes. This report has no direct relevance to this

study.

Horak, G.C. and E.A. Whippo. 1981. Planning for induced impacts on fish and
wildlife. Prepared for the U.S. Dept. of the Interior, Western Energy and
Land Use Team, Fish and Wildlife Service, EnviroControl, Inc., Fort Coilins,

€o.
Summary:

This report concerns the prediction of and planning for induced impacts,
or indirect socioeconomic effects. The principal focus of the indirect
effects considered in the report are those associated with large-scale energy
development projects in western states which impact fish and wildlife
populations (i.e., increased road Kills, habitat disturbance and recreation
pressure affecting indigenous fish and wildlife populations in the general
region of a proposed project). The report concludes that while induced
impacts may be more severe than primary or direct impacts, “a holistic method
for predicting induced impacts on fish and wildlife has not yet been devel-
oped.” The report recommends one promising methodological approach, that of
aggregating impact predictions for various projects on a regional scale.
Explanations of induced impacts and sample impact network diagrams are shown
in Figure 10. The study’s conceptual impact model is shown in Figure 11.

This report has no direct relevance to this study.
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Power Plant Siting Program. 1982. Power plant cumulative environmental
impact report. Maryland Dept. of Natural Resources, Annapolis, MD.

Summary:

This report, required by the Maryland Power Plant Siting Act, is an attempt to
consider on a state-wide basis, the cumulative environmental impact of all
power plants within the state. Socioeconomic considerations are limited to
primary social and economic effects on the impacted communities such as:

0 population, housing and school enrollment;
0 land use patterns;

0 transportation and congestion;

0 income, employment and business activity;
0 local government spending and tax revenue.

No attempt was made to address the secondary and aggregative socioeconomic
impacts. This report has no direct relevance to this study.

Goetz, C.L. and C.G. Abeyta. 1982. Exploration of techniques for separation
and quantification of individual coal mine effects from cumulative effect

data. Water Resources Div., Dept. of the Interior, U.S. Geological Survey,
Albuquerque, N.M.

Summary:

Legal requirements of regulatory agencies have created a need to evaluate the
hydrologic effects of proposed and actual coal mining activities. The situ-
ation on the San Juan River in northwest New Mexico offered a promising set of
circumstances to determine whether the effects of a single coal mine are large
enough to be measured and separated from other natural and cultural effects
using the cumulative hydrologic data collected at stream sites by the Water
Resources Division. The objective of the study was to investigate various
data analysis techniques which can be used to quantify and separate individual
coal mine effects on streamflow, water quality, and sedimentation from
cumulative natural and cultural effects. This report has no direct relevance
to this study.
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Osterkamp, W.R.  1982. Cumulative impacts of sediment due to coal mining.

Water Resources Div., U.S. Geological Survey, Dept. of the Interior, Reston,
VA.

Summary:

The regulatory requirements of the Surface Mining Control and Reclamation
Act of 1977 state that an assessment be made of the probable cumulative
impacts of all anticipated mining in the area upon the hydrology of the area.
Increased sediment yields from mine refuse piles, haul roads and strip-mined
and reclaimed areas is one of the largest problems being addressed in the
regulations. This study conducted field investigations to evaluate hydro-
logic, geomorphic and modeling techniques to help predict sediment yields from
mining activities. This report has no direct relevance to this study.

Geppert, R.R., C.W. Llorenz and A.G. Larson. 1983. Determination of possible
cumulative effects of forest land management activities: a literature review,
for Washington Forest Practices Board. Ecosystems, Inc., Lacey, WA.

Summary:
This report deals only with cumulative effects on the natural environment
(ecosystems) alone. Definitions of cumulative effects are provided along with

impact networks related to forestry practices. This report has no direct
relevance to this study.

3.2 Environmental Impact Assessment Literature

A substantial literature has accumulated in the fifteen years since the
passage of NEPA concerning methods for conducting environmental impact assess-
ment (EIA). This literature is exceedingly diverse and relatively poorly
indexed. The literature is also subject to considerable variation ranging
from actual impact assessments to regional environmental planning studies,
methodological studies, comparisons of various methodologies, and articles

55



analyzing theoretical, ethical or value perspectives on assessments. Clearly,
only a limited review of the available literature could be made given the
constraints posed by the available time and budget. Impact assessment
methods were screened down to those few which had specific relevance to the
assessment of cumulative impacts.

It was quickly obvious from this methodological review that relatively
little consideration had been given to concepts of cumulative impact and to
the development of methods to assess cumulative impacts within the EIA Titera-
ture. Nevertheless, those few references were analyzed and evaluated and
available methods reviewed in terms of their potential applicability to the
assessment of social, economic and cultural impacts of petroleum development
in the Alaskan Arctic.

What emerged clearly in a review of the EIA literature was both the diversity
of available impact assessment methodologies and the complexities of applying
any methodological approach to the comprehensive assessment of both physical
and social parameters. Several observers concluded that no generalizable EIA
methodology exists due to the need to exercise subjective judgment about
predicted impacts. Similarly, others pointed out that EIA methods are only
tools which must be selected based on an appropriate evaluation of the
situation to be assessed and can only be effectively used if accompanied
by the continuous application of professional judgment concerning data inputs
and analysis and interpretation of results.

The review also revealed the numerous implicit assumptions, concepts and
complexities that underlie environmental assessments. Several authors
commented on the difficulty of ensuring that the vantage point of those
potentially affected by a project are adequately represented and on the
complexity of the concept of “impacts” itself. Other authors discussed the
necessity of making subjective and political judgments in EISS that raise
ethical issues and value judgments for professionals involved in assessments.
Another important point noted by several authors was that impacts, whether
beneficial or harmful, are not evenly or homogeneously distributed among
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social groups or individuals and that an assessment must recognize that

everyone affected will not suffer or benefit evenly.

Even when impacts are discerned, evaluated and analyzed, prediction of
the likelihood or probabilities of impacts occurring is often impossible.
Other issues include measuring the significance and magnitude of impacts and
making allowances for reversibility or irreversibility of impacts. Each of
these structural or methodological problems of EIA also affects the potential
methods for cumulative impact assessment. Based on a review of the available
literature, it appears safe to generalize that meeting the requirements of
simple, project-level comprehensive environmental and social impact assessment
is sufficiently difficult, that despite the fact that concepts of cumulative
impact have been recognized , methodologies for their identification and

analysis have not been developed.

The following sections review a variety of selected examples from the EIA
literature to highlight consideration of cumulative impact concepts and
methods. While several methods with promise for application to the Alaskan
Arctic were identified, none is readily transferable to cumulative impact
analysis without considerable modification and synthesis. In some cases the
appropriate methods are merely a framework for analysis rather than an expli-
cit step-by-step method. As in the preceding section the studies reviewed
were divided into two categories according to their relevance to this project

with those of greatest relevance discussed first.

Of the studies reviewed, those with the greatest relevance to the devel-
opment of a viable cumulative impact ssessment method for the Alaskan Arctic
are the following: Sorenson (1971), State of North Dakota and BLM (1978) ,
Helling (1980), Erickson (1979), Porter et a?. (1979), Skidmore, Owings and
Merrill (1981), Arctic Slope Technical Services (1981), and Jacobs (1981).
OFf these works, Sorenson’s form of network analysis, the State of North
Dakota’s regional environmental impact study and Helling’s adaptive environ-
mental assessment approach appear to offer the greatest potential applicabil-
ity to the assessment of cumulative impacts. The other works offer important

methodological insights, illustrate key problems, or help indicate promising
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approaches worthy of further development. The studies with no direct
relevance are also briefly reviewed.
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RELEVoNT STUDIES
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Sorenson, J.C. 1971. A framework for identification and control of resource
degradation and conflict in the multiple use of the coastal zone. Dept. of

Landscape Architecture, University of California, Berkeley, CA.

Summarx:

This report describes a framework for analyzing the environmental effects
of land uses in the coastal zone. The principal method for analysis is a
“stepped matrix” designed to network environmental effects and impacts. The
approach is especially designed to simulate the linkages between primary,
secondary and higher order impacts of development projects. This method
identifies the environmental costs of various land uses, but leaves the task
of benefit evaluation to the project’s proponents. Unfortunately the poor
quality, large size and varied type sizes of Sorenson’s sample matrices
prevent their reproduction in this report. The report was a master’s degree
thesis. Thus, the stepped matrix form of network analysis can only be out-
lined in the following text.

Sorenson’s thesis represents an extension of previously developed impact
assessment frameworks designed to systematically illustrate the linkages of
“causes, conditions, and effects” by using “network analysis”. Construction
of a network diagram is a way of depicting the factors and interrelationships
which should be taken into consideration in an impact assessment. Network
construction depends on breaking an impact problem into related units through
“cause-condition-effect analysis”. The results of such analysis are then
depicted in a network diagram or a matrix. Sorenson began by listing known
examples and types of coastal resource degradation or use conflict in Cali-
fornia. Each item on the list was then treated as an impact generated by a
resource use. Each impact was traced back logically through "effect-
condition-cause factoring” to a resource use and by projecting uses by "cause=-
condition-effect” to all the impact listings. The format used by Sorenson to
organize and portray these interrelationships was a “stepped matrix.”

The stepped matrix enables a continuous portrayal of the ‘“use to cause to

condition relationship.” The linear connection of condition to consequent
condition to effect permits the development of a “multiple effect network.”
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Use of the stepped matrix offers several advantages as compared to branched
network diagrams (for example see Skidmore, Owings and Merrill , 1981 or
Henderson, 1982). The information and relationships can be directly compre-
hended without having to rely on involved tracing of pathways or computer
manipulation. They also offer advantages in format over the branched network
approach. The format of columns between the “condition” and the “effect” in a
stepped matrix network permits a descriptive connection of the interrelation-
ship not possible in a branched network. Sorenson’s *“stepped matrix” approach
actually combines both a stepped matrix and a network of columns into one
framework that enables “the identification of uses, causes, conditions,
effects and description of their interrelationship to be portrayed in one

format.”

The author identifies 55 coastal zone uses on the basis of their poten-
tial for environmental impacts and their generality for regional planning.
For each land use type (the rows in the matrix), there are five columns to
fill in. The first column contains “causal factors"--speci fic alterations or
activities associated with particular land uses. The possible resulting
first-order adverse impacts, “initial conditions,” are tabulated in the second
column.  The third column contains a list of second and third order impacts
induced by the initial conditions; these are called “consequent conditions.”
The next column shows the ultimate environmental “effects.” The final column
is used to tabulate “corrective actions,” “control mechanisms," and “reference
indices.” A corrective action is a physical measure used to mitigate the
adverse effects. Control mechanisms are nonphysical instruments such as
licenses, zoning ordinances, and easements. A reference index gives a spe-
cific example of a similar use-cause-condition-effect relationship.

So, for example, a given coastal ‘“use” such as offshore oil and gas wells
includes a suite of “causal factors” such as: platforms, refineries, well
drilling and pipelines, that each are related to a network series of possible
adverse environmental impacts. The stepped matrix approach allows each
individual causal factor to be separately analyzed and displayed. For
example, pipelines may cause the following changes in “initial conditions”:
blocked or reduced tidal currents, leakage from oil transfer operations, and
snagging of trawling gear or anchors. In turn the consequent conditions
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resulting from each initial condition can be displayed. For example, the
blocking of tidal currents can: decrease flushing, change salinity, reduce
oxygenation and increase estuarine water temperatures. The final impact
assessment column shows the effect or effects of the consequent conditions.
For example, decreased flushing reduces the assimilative capacity of the
ecosystem and an increase in estuarine water temperature may: stimulate
phytoplankton booms, decrease dissolved oxygen, and result in mortality or
habitat reduction of heat-sensitive species of biota. The stepped matrix also
allows for “corrective actions or control mechanisms” and “references index”
to be shown.

Although Sorenson recognizes the probabilistic nature of environmental
impacts, this method does not assign probabilities to each impact. The major
strength of this form of network analysis is its ability to trace the pathways
of occurrence for direct and indirect effects. This method could be adapted
to separate short-term and long-term changes by giving the networks a temporal
dimension, although Sorenson does not mention this. All possible effects on
various objectives can be illustrated in the networks, but Sorenson provides
no framework for making tradeoffs across multiple objectives. Sorenson’s
stepped networks display factual information effectively. However, he fails
to suggest a means for going beyond physical, chemical, and biological effects
to place values or importance ratings on these effects. The author’s matrices
are also exclusively oriented to experiences in California’s coastal zone
through 1970.

In addition, Sorenson’s selection of “causal factors” to accompany coastal
“uses” in his matrices is weak. Sorenson acknowledges that, “over time the
use of an area might remain the same but the “causal factors’ generated would
change.” He states that, “the dependence of a use on a certain causal factor
can vary from an implicit relationship to a frequent relationship, to an
infrequent correlation.” However, no acknowledgement or assessment of the
varying nature of such causal relationships appears in Sorenson’s sample
matrices. He also fails to distinguish between the temporal aspects of
impact chains. For example, there is nocomparison or contrasting of con-

struction and operations impacts, or short-term vs. long-term impacts. This

62



absence of a temporal dimension appears to be a major flaw of Sorenson’s

current approach.

The author also does not explicitly address social, economic and cultural
impacts. The key emphasis of the method as developed is on physical, chemical
and biological effects. The network approach does not represent a complete
assessment method but is a tool which could aid in the assessment of cumula-
tive social, economic and cultural impacts of the North Slope’s petrole-
um development projects. It would be particularly useful for tracing the
causal relationships between physical changes and social impacts (i.e. habitat
losses that impact subsistence activities). However, Sorenson’s stepped
matrix approach would still require considerable modification to be adapted to
the complexities of cumulative impact assessment and would need to be inte-

grated into a broader methodological approach.

North Dakota, State of, and Bureau of Land Management. 1978. Final West-
Central North Dakota regional environmental impact study on energy develop-
ment. Colorado State University, Ft. Collins.

Summary:

This joint federal-state study, funded in part by the 01d West Regional
Commission, was designed to be an assessment of the cumulative impacts of
proposed coal and energy-related developments in seven counties in west=
central North Dakota which have a high potential for energy development due

primarily to coal and water resource availability. A cooperative federal-
state effort was undertaken due to complex ownership patterns which prohibit
any single entity from making unilateral resource planning decisions. This
regional impact study is not formally an EIS. However a major objective of
the study was to present decisionmakers with “information on the cumulative

effects of proposals requiring federal and state actions.”

No specific cumulative impact methods were used in the preparation of this
study. Rather the several regional coal development projects including
gasification plants, electric power plants and proposed synthetic natural gas

pipelines were jointly examined in terms of their regional impact over a seven
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county area including the Fort Berthold Indian Reservation. This was done
through a series of alternative development scenarios each embodying a dif-
ferent intensity of timing and development. Although no specific cumulative
impact assessment techniques were utilized, considerable emphasis was placed
on analysis of indirect impacts including hidden social and economic costs of
the proposed projects. However these analyses were basically qualitative
owing to the fact that, “basic research is just now beginning to quantify
these types of problems.” In addition, the state and federal government
indicates in its document a willingness to initiate specific research efforts
to monitor and address areas of concern such as the effect of trace elements
and radionuclides in coal on human health.

The report’s analysis of social and economic impacts was extensive and
relied on several types of methods. The analysis of economic impacts relied
on an economic modeling approach. The models used included an input/output
model developed by the North Dakota Regional Environmental Assessment Program
(REAP); a cohort survival demographic model; a gravity model to distribute
population increases within the region’s communities; and a fiscal iImpact
model developed as a part of REAP. The models are component parts of the
overall North Dakota REAP Economic-Demographic model which, utilizing the
expected settlement patterns from the gravity model and subsequent population
changes determined for each area by the economic and demographic models,
determines the expected public costs and revenues associated with such
changes.

To analyze social impacts an extensive set of studies was undertaken.
These included a social psychological research study of potentially affected
residents, interviews with landholders in the immediate vicinity of the
proposed projects and a series of calculations of certain categories of social
impact such as: new housing requirements, changes in student enrollments,
plant-related injuries, fatal and non-fatal mine injuries, and disease occur-
rence. Based on the social research conducted and extrapolations drawn from
other research into boomtown situations accompanying rapid energy development,
conclusions were drawn regarding adverse social impacts due to the fragmenta-
tion of socialization processes such as increased rates of adolescent devian-
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cy, alcoholism, divorce and physical illnesses. Several comments on the draft
document point out that the severity of such adverse social impacts will be a
function of the rate of population influx into each community and that the
best way to mitigate this problem is to control the timing, type and placement

of allowable developments.

In conclusion, this report is a thorough documentation of the regional
environmental , social and economic impacts of a series of large energy-related
development projects proposed for a seven county area of North Dakota. It
incorporates the best available methods for assessing the economic and social
impacts of such developments on regional communities anlayzing such standard
"boomtown" parameters as construction work force increases, fiscal and related
service and infrastructure insufficiencies, and derivative social and economic
impacts on both new and permanent residents. However, no explicit identifi-
cation of cumulative impacts was made. An additive approach to cumulative
impacts was employed which demonstrates one method which is potentially
applicable to the North Slope Borough. This would entail simply conducting a
detailed regional iImpact assessment of different cumulative development
scenarios for likely and proposed petroleum development projects in the

Alaskan Arctic.

Helling, C.S. ed. 1980. Adaptive environmental assessment and management.
International series on Applied Systems Analysis,. John Wiley & Sons, New

York.
Summary:

Rather than presenting a ‘“cookbook” methodology, Helling, et al. describe
a process for dealing with resource management and environmental quality
problems that was developed through a series of workshops held at the Inter-
national Institute for Applied Systems Analysis. The method presented has a
strong mathematical and systems ecology orientation and does not include
social systems analysis. The process was designed to re-orient environmental

assessment from a “reactive review process” to a process of adaptive environ-

mental management and policy design. While the process is designed to handle
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indirect effects and feedback and thus might have utility for the study of
cumulative impacts, this ability is achieved through a strong emphasis on
systems modeling which has much greater applicability to physical and ecologi-
cal effects and their indirect impacts than to the modeling of social, eco-
nomic and cultural impacts.

The process of adaptive environmental assessment (AEA) is based on strong
interdisciplinary contact and communication resulting in the creation of a
systems model depicting the systems under study and their interrelationships.
The process begins with a project manager who selects a study team of inter-
disciplinary experts. A core group from the study team runs workshops, devises
models and analyzes alternatives. An early workshop includes decision-makers
and managers for a short, intensive session on problem definition and identi-
fication of information needs. The initial stage of the process seeks to
transfer information among the participants and to prepare a “first-cut” model
ready for further refinement. The model need not be a computerized or mathe-
matical representation. It should reflect the important values and attributes
of the system. The model is designed to assist in the analysis of the impacts
of alternative policies or projects.

During a second workshop, the full team and decision-makers analyze the
model”s data requirements and select alternative policies to be tested.
Following field research, the model is simplified and tested for validity. At
a Final workshop, convened after detailed investigations by disciplinary
specialists are complete, the participants devise final revisions to the model
and evaluate policy alternatives through the operation of the model. AEA
places special emphasis on sensitivity analysis to explore the implications of
varying the model’s temporal and spatial resolution, basic assumptions, and
the range of uncertainty.

The second part of the book is devoted to presenting five diverse case
studies developed through the use of AEA. They include: the spruce-budworm
forest management problem, pacific salmon management, development in Austria’s
high mountain region, regional development in Venezuela, and a wildlife impact

information system. One of the most important features of AEA iIs a set of
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general principles on ecology, uncertainty and the role of information in
decision-making. The adaptive approach suggested in the AEA deals with
uncertainty by preserving flexibility. It preserves flexibility by predis-
posing participants to respond to new information, preliminary failures, and
unexpected conditions as an opportunity to further refine the model and
policy. AEA strives for a dynamic analysis of natural systems through simula-
tion modeling and graphs showing the behavior of key indicators over time and
space. The model does not, however, deal adequately with multiple objectives.
Another problem is that the separation of facts and values becomes difficult
once a model has been developed. Too much reliance .may be placed on numerical
solutions without scrutinizing the model’s basic assumptions and limitations.
However, sensitivity analyses of the model are suggested as a means to uncover

weaknesses.

AEA depends heavily on expert opinion and presumes a high degree of consensus
among different experts and across disciplines. Although administrators are
an integral part of the assessment, the public remains outside the process
as an after-the-fact addition. The AEA process is time-consuming and
resource-intensive, but can be varied to suit the needs of the problem under
study and to meet constraints. This approach appears to have some applic-
ability to conducting cumulative impact assessments of petroleum development
projects in the North Slope Borough, although the heavy systems ecology
orientation may prove poorly adapted in attempts to analyze social, economic
and cultural impacts which are not easily quantified or modeled. The rele-
vance of the AEA approach to cumulative iImpact assessment on the Alaskan
Arctic bears further investigation. The key factors in its applicability to
the North Slope Borough will be the ability to quantify social and cultural

relationships and to obtain adequate data.

Erickson, P.A. 1979. Environmental impact assessment, principles and appli-
cations. Academic Press, New York.

Summary:

This book provides a series of guidelines for designing, conducting and

managing environmental impact assessments. In addition to providing general
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background on the bureaucratic and legal aspects of the NEPA process, the book
presents guidelines for assessing the physical environment and the social
environment and integrating the two in an assessment of the total human
environment. In reporting on Warner and Preston’s analysis of impact assess-
ment methodologies, Erickson categorizes methods in five basic categories: ad
hoc methodologies, overlay methodologies checklist methodologies, matrix
methodologies and network methodologies. Rather than recommend a specific
method unilaterally, the author urges that analysts spend “time and effort to
simplify and organize the task so as to achieve meaningful analyses and
recommendations.” In analyzing the physical environment the author points out
that, “there is no real dividing line between the physical and social envi-
ronments in the real world.”

In the presentation of guidelines for the review of the physical environ-
ment the author discusses cumulative impacts. “In addition to potential
direct and indirect impacts of a particular project on ecosystems, there are
the so-called incremental impacts to consider. These impacts derive from
multiple projects undertaken in a region over a period of time. While an
individual project may result in a relatively small and unimportant impact on
the physical environment, numerous projects having the same type of impacts
can have an important additive effect. For example, land clearing for one
project may result in an immeasurably small reduction (e.g., 2%) in the
regional carrying capacity for a particular population. However, 5 or 10
additional projects, each having a similarly small impact on carrying capa-
city, can collectively result in a measurable and important reduction.”

“In light of these considerations, it is important that the assessment
team take a comprehensive overview of both the proposed project and other
actual , proposed, and potential projects in the region. Specific guidelines
which might be used for evaluating the comprehensiveness of the team’s
approach include:

1. All phases of the proposed project should be considered, including

early systems planning, design, location, acquisition, construction,
and operation and maintenance phases.
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2. All project activities in each phase of project development (e. g-,
blasting, clearcutting, mowing, relocation of residents) should be
identified and evaluated for potential impacts on the physical

environment.

3. The timing and duration of each project activity should be related to
other important events and activities in the general project area and
its environs, including seasonal changes in meteorology and hydrolo-
gy, animal migrations , and patterns of recreational and other uses of

natural resources.

4. Cumulative impacts of the proposed project and all other ongoing and

potential projects in the general region should be considered.”

To accomplish this along with cumulative interrelatedness, a systems approach

is suggested. No specific technique is provided however.

A major section of the book is devoted to assessment of the social environ-
ment. Within this section guidelines for the conduct of social impact
assessment, economic impact assesment, and public health impact assessment are
presented. This section emphasizes the “importance of considering the in-
direct impacts in the assessment of impacts on the social environment.” “In
assessing social impacts, one cannot, therefore, avoid dealing with human
emotions, or with the cognates of human emotions, whether in the form of
expressed or in the form of unexpressed attitudes, values and general con-
cerns.” In social impact assessment, the following guidelines were pre-

sented. They ensure that:

“I. A comprehensive assessment of attitudes and concerns is made in the

local project area.

2. Personal, interpersonal , and institutional components and dynamics
that influence and/or are influenced by such attitudes and concerns

are identified.
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3. Direct and indirect impacts of project development on these attitudes
and concerns (and/or on related social components and dynamics) are
identified.

4. Similar consideration be given to the attitudes and concerns of
distantly located regional and extraregional populations, and

5. Interrelationships among local, regional and extraregional dynamics
be evaluated in light of project impacts on any one or combination of
these dynamics.”

The author also strongly urges that direct involvement of the affected
public be a vital part of the assessment process. An assessment team is urged
to adhere to this U.S. Forest Service (1974) guideline: “Discard any notion
that actions which will affect environmental quality or the public interest
can be judged only by professionals. Although a proposed action may be scien-
tifically (or technically) correct, public concern may well outweigh scien-
tific considerations and justify proposal modification.” The author also
concludes that, “the best analysis of social impacts is totally inadequate if
it does not include consideration of the interactions of social and physical
components of the total human environment.”

The book also reviews techniques and guidelines for the analysis of local
and regional economic impacts of projects. Figure 12 shows examples of the
general attributes of economic systems to be evaluated and a systems overview
of a local economic system respectively. Erickson points out that site-
specific evaluation of economic systems and their attributes iIs not a new
problem unique to EIA but one which has been ongoing for several years.
He quotes Leclair and Schneider (1968) who state, “There are. ..substantial
disputes both in economics and anthropology concerning the proper subject
matter of economics, and the nature of economic systems and how they should be
studied.” The author criticizes cost-benefit approaches and suggests that
interdisciplinary assessments include in their review of economic impacts the
following:
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“l1. Project impacts on the physical and social environment can result in

changes in the short- and long-term economic conditions and structure

of local and regional areas.

Project impacts on the economic conditions and structure of local and
regional areas can result in changes in the physical and social

environment.”

He suggests that a comprehensive economic evaluation might include such issues

as:

ul

Distribution of benefits and costs of alternatives (e.g., subdivision
development as opposed to other uses of wilderness areas)

Intangible costs associated with subdivision development (e.g.,
aesthetics)

Long-term costs of subdivision development with respect to future
needs for water supply, waste disposal, community services, recrea-
tion, etc.

Intangible costs associated with social disorganization of existing
rural life styles (e.g., acculturation of current values and re-

sultant behavioral patterns)”

As guidelines for economic impact analyses he suggests the following:

lll.

All direct and indirect project impacts on physical and social
components and dynamics should be evaluated for their economic
consequences.

All direct and indirect iImpacts on the economic conditions and
structure of local and regional areas should be evaluated for their
consequences on components and dynamics of physical and social
environments.
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3. Comprehensive economic analyses of project alternatives (including
the no-build alternative) should specify and justify the valuation of
intangible costs and benefits, and discuss both short- and long-term
projections of allocative and distributional effects of project

development.

4. All economic effects of project development should be evaluated in
light of the goals and objectives of pertinent federal and state

legislation.

5. Economic analyses should be inclusive of all phases of project de-
velopment, from the earliest planning phase throughout operational

and maintenance phases.

6. All assumptions and limitations of economic analyses should be
clearly identified and discussed with respect to pertinent federal
and state legislation, to available data and information, to local
and regional social values and objectives, and to project objectives.

7. No one economic criterion should Explicitly or implicitly be offered
as the single most important criterion of the desirability of the

proposed project.”

In terms of methodologies to conduct economic impact assessment, Erickson
states that, “no one analytical methodology is generally accepted as the
preferred methodology - each has its limitations with respect to evaluating

project impacts on economic components and dynamics.”

The book also states that it is important to make a comprehensive assess=-
ment of public health considerations and impacts including: physical safety,
physiological well-being, and psychological health. Erickson states, “each
project impact, whether on the physical or social environment must be evalu-
ated for its direct and indirect influence on public health and well-being.”
In providing guidelines for the assessment of health impacts he stresses the
social nature of contemporary environmental health science which recognizes
the social role in disease process and the necessity of integrating into our
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understanding of the effects of environment on illness the context of their
social groups.

In concluding the discussion of the social environment and guidelines for
its assessment, Erickson again acknowledges the importance of cumulative
impacts. He states, “... a project may indeed be only one of several sources
of the same type of social impact in a local or regional area-but NEPA does
not exempt decision-makers from considering the incremental contributions from
a proposed project, or their cumulative consequences.” However, no method is
provided for creating such cumulative impact assessments.

Erickson concludes the book with a section on assessing “the total human
environment” which seeks to promote integration by an assessment team of
“multidisciplinary and interdisciplinary consideration of interrelationships
among different components and dynamic systems.”  This assessment stresses
risk assessment and judgments regarding acceptable risks. This concept is
illustrated in Figure 13.

In conclusion, Erickson’s book is a comprehensive set of guidelines and
suggestions for conducting multidisciplinary environmental impact assess-
ments. However, although cumulative impacts are acknowledged at several
places for their importance, no method is provided for their assessment. In
the concluding chapter Erickson states, “Current directions in the development
and refinement of the impact assessment process clearly reflect a growing
national awareness of the intellectual and practical challenges of iImpact

assessment, and include:

0 an increasing emphasis on indirect and cumulative impacts of project
development; and

o the development of guidelines for evaluating the significance of
individual and cumulative impacts.”

Although this book does not present a single method of assessing cumulative
impacts which can be transferred to Alaskan Arctic settings, it does present a
comprehensive and integrated set of guidelines for conducting environmental

74



PHASE OF PROIECT DEVELOPMENT

Early Locanon |Construct: |Opersuon @ d
planmung d:n gn lon mantenance
Project o ctwmes,
matenals, gnd products
¢ ]
mpacts impacts impacts impacts
Impacts on Ecological
public health; umpacts
£CONOMICS; €1C.
) ) 3

IMPACTSON THE SOCIAL
, ENVIRONMENT

ENVIRONMENT

mpacts ON THE PHYSICAL

IMPACTS ON

THE TOTAL
ENVIRONMENT

.

benefits.

—>

Opportuniucs
ENVIRONMENTAL
COSTS AND  Mfm—mmme—es
BENEFITS
Impact gssessmantasan  effoet 1o ! costs and

75

FIGURE 13



impact assessments generally. Therefore this book has relevance to the
development of an appropriate cumulative impact assessment approach.

Porter, L.R. et al. 1979. Promising methodologies for fish and wild i fe

planning and impact assessments. U.S. Fish and Wildlife Service, Region 6
Environmental Planning Team, Denver, CO.

Summary:

This study is the documentation of the field testing of a new approach
to land and water development project impact analyses undertaken in the Yampa
River basin in northwest Colorado. The methods applied consisted of: a
computerized Geographic Information System (GIS), conflict mapping, ranking
of project impacts, and prediction of fish habitat changes (based on reser-
voir-streamflow analysis) resulting from multiple water developments. Mapped
wildlife data were composite on GIS to determine habitat values of land
units in the study area. Proposed locations of coal and water developments
were then overlaid on the composite wildlife maps to identify potential
conflicts. A method to quantify and compare relative impacts of different
development scenarios on wildlife is reviewed. This methodology, while
applicable to fish and wildlife cumulative impact assessment, does not have
direct applicability to North Slope Borough social, economic and cultural
cumulative impact assessment. However, elements of the methodology might
be adapted to help analyze indirect subsistence-re ated impacts. Therefore
this- study is of interest to this project despite its failure to interlink
changes in physical and biological systems to social systems.

Skidmore, Owings and Merrill. 1981. Areawide environmental assessment
annotated bibliography. Report prepared for Dept. of Housing and Urban
Development, Office of Policy Development and Research, Washington, D.C.
PB83-123711.

Summary:

This report presents a methodology to prepare “areawide environmental assess-
ments” as contrasted to “project-level assessment.” An areawide environmental
assessment attempts to deal comprehensively, both in terms of the impact-
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causing actions considered and the geographic area covered, with the assessing
of impacts of alternative patterns of urban development or redevelopment in
metropolitan-scale impact study areas. The report contrasts areawide environ-
mental assessments with project-level assessments. Areawide assessments are
designed to define an overall pattern of development including: housing,
employment, community facilities and services, and key infrastructure elements

rather than single-action choices characteristic of individual projects.

While pointing out the pitfalls in performing areawide assessment due to,
“the difficulties inherent in accurately forecasting future conditions,” the
authors state that the method provides a mechanism for “assessing the conse-
guences of incremental changes over time.” “This approach helps provide a
better understanding of the cumulative impact of . . . dynamic conditions.” “By
dealing comprehensively with overall patterns of urban development, an area-
wide assessment can compare the cumulative effects of many individual develop-
ments to the total resource base which is available to meet the projected
demand.”  “The areawide approach can yield cumulative impact findings which
begin to reveal the true dimensions of certain problems and issues which can

easily be overlooked at the project level.”

The report explains that the areawide assessment concept was developed
in response to the CEQ guidelines requiring the consideration of cumulative
impacts, and based on the recognition that, “preparation of project-by-project
EISS did not adequately address the long-term, comprehensive, and cumulative
effects of individual decisions, as required by CEQ regulations.” Areawide
environmental assessment was thus conceived of as, ‘“an approach which could
detect, forecast, evaluate and mitigate the broad range of social and environ-
mental impacts which occur as the result of aggregate and incremental effects
of many individual actions over a large area and sustained over a long period

of time.”

The guidebook asserts that, “the prediction and assessment of cumulative
impact is intrinsic to the areawide environmental assessment process, and is
one of its most significant products.” For the purpose of this guidebook,
cumulative impacts refers to, “the significant net effects of urban growth (be
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they beneficial or adverse) which occur in an areawide geographic context,
over an established time period.” The areawide assessment process attempts to
accommodate three important dimensions of cumulative impacts: geographic
summation, temporal change, and synergistic effects.

Geographic summation of areawide development impacts is accomplished by,
“aggregating and then comparing the net spatial (areawide) urban development
conditions related to the development alternat’ ves undergoing environmental
assessment.” Temporal change is depicted by, “the evolution of geographic
summation patterns due to changing urban and regional development initiatives
and resource baseline conditions over a specific time frame.” Cumulative
impact assessment identifies and measures, “the significant net change in the
level of areawide conditions between two or more selected points in time.”
The method also enables the analyst to address synergistic effects, which are,
“spatial and temporal interactions which yield impacts of greater or lesser
magnitude than the simple sum of individual changes or actions, and which vary
from the projected baseline conditions.”

The heart of the assessment method is based on examination of 21 environ-
mental and socio-economic impact components shown in Figure 14. However,
in the section that details how step five, environmental analysis, is
to be carried out, it is obvious that no explicit method for analyzing
or measuring cumulative iImpacts exists. The authors point out, ‘“there
is no set formula for how to spot the interactive effects.” It is
implied that an “overall impact value” for each of the key impact components
and areawide alternatives can be developed to yield “the cumulative impacts of
areawide development for each environmental component,” but no explicit in-
struction is provided on how to accomplish this. Network diagrams are recom-
mended as one technique to help predict the interactions among actions and
impacts.

Again in step six, the report indicates that one should “compare cumula=
tive impact predictions for the alternative areawide growth and development
proposals.” However, no explicit method was provided to develop such predic-
tions. It appears that the authors of the method believe that simply by
considering an aggregate set of development activities within a defined
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areawide boundary over a projected 5 or 10 year period that all the cumulative
impacts will be obvious and easily defined. In fact no method to analyze or
measure such impacts is presented. In fact the areawide assessment method is
merely a template or framework for impact assessment, not a detailed technique
or analytical methodology.

The balance of the guidebook is devoted to sections presenting synopsized
techniques for analyzing each of the 21 environmental impact components (i.e.
foundation support, slope stability, water supply, climatic hazards, etc.).
There are sections on community services, social conditions and archaeological
resources that fall within the purview of social and cultural impact assess-
ment. However no discussion of economic or fiscal impact assessment methods
is made. None of the foregoing techniques are specifically oriented towards
or appropriate to Alaskan Arctic situations.

In conclusion, although this report discusses the relevance and import-
ance of cumulative impact assessment, no readily adaptable method with rele-
vance to the North Slope Borough is presented. In fact, since the areawide
assessment method was developed for specific application to urban areas, it is
not directly relevant to Alaskan Arctic settings. However, the spatial
aspects of the areawide assessment approach do have relevance to the problems
faced in “bounding” any North Slope Borough cumulative impact assessment.

Arctic Slope Technical Services, Environmental Systems Research Institute and
Research Design Productions. 1981. Toward a geographically-based information
system for the North Slope Borough Alaska: conceptual design and implementa-
tion plan, North Slope Borough, Barrow, AK.

Summarv:

This document provides a conceptual design and plan for implementation
for a geographically-based information system for the North Slope Borough
designed to accomplish a variety of purposes, including environmental moni-
toring and project review. The report discusses the advantages of a compre-
hensive mapping approach to cumulative impact assessment that such a system
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would allow: “comprehensive mapping could lead to a significant understanding
of the cumulative impacts of development throughout the region.”

“Planning staff is particularly attuned to the effects of cumulative impacts,
not just the impacts of isolated developments, but the g 'ouping of assorted
small events may lead to major decay of the ecosystem. Cumulative impact
assessment involves a number of complex processes and is not yet a well
developed science. Nonetheless, the necessity for cumu ative evaluations,
especially in the arctic slope environment, is becoming acute. Planning
staff, for example, has expressed concern for the tracking and assessment of
the broad base patterns of the various North Slope caribou herds. Industrial
development at a growing number of sites could significantly affect the
caribou and cause the breakup of migration, breeding, feeding, and calving
patterns. These and other processes must be understood and the cumulative

impacts of gas and petroleum development made clear.”

The method presented by this report to measure cumulative impacts is
principally aimed at detecting physical indicators of change that can be
mapped or aerially photographed. However, these techniques are most applica-
ble to biophysical parameters of change, such as vegetation patterns, wetland
alterations or other physical changes occurring over time. These techniques
have limited ability to help interpret social changes occurring over time.
The report concludes its discussion of cumulative impact assessment by
stating: “cumulative impact analysis is a young science and there are few
accepted standard methodologies.” This report has only limited relevance to
this project at the present time. Establishment of a geographic information
system by the North Slope Borough would greatly aid MMS in assembling relevant
environmental data for proposed regional development projects within the
borough’s boundaries and might be used to help translate biological impacts
(on subsistence resources) into cumulative social impacts. However, the
absence of such a method and of a data base renders such an approach in-
feasible at the present time.

Jacobs, P. 1981. Cultural impacts of environmental assessment. Environmen-
tal Impact Assessment Review. 2(3).
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Summary:

This article presents an important point of view regarding environmental
impact assessment in cross-cultural settings. The author makes the point that
environmental impact assessments are culturally bound and “thus not necessari-
1y applicable or appropriate to other cultures without substantial revision.”
Using examples drawn from impact assessment processes for projects affecting
northern Canada’s Inuit (i.e. Mackenzie Valley pipeline, Lancaster Sound
tanker traffic, etc.), the author demonstrates the culture-bound aspects of
the assessment process. The author concludes, “the very manner by which we
deal with information is also culturally bound. The acquisition of data, its
treatment, and the conclusions which we reach on the basis of this data
are unlikely to be universally accepted. The problem is compounded when it is
generally accepted that there are important gaps in our understanding even
within carefully defined sectors of scientific enquiry.”

Jacob’s article questions the scientific objectivity of the assessment
process and illustrates the value judgments and larger policy decisions (i.e.
advancing national energy self-sufficiency at the expense of a regional
population). He points out that for the Inuit in Canada, the adverse social
costs of northern development were “clearly perceived to be borne primarily by
residents of the region, and more specifically by the Inuit. The economic
benefits would be shared, however unequally, by the residents of the South.”

The author points out that during the Lancaster Sound public hearings the
Inuit eloquently defined one of their essential goals for the future:
“the maintenance of life style options.” “Key strategies in achieving this
objective focused on full participation in the planning, management, and
decision-making processes that will directly affect those who live within
the region.” Yet, as Jacobs observes, “this is not in the “rules of the game’
as currently defined by the Canadian government.” He uses other examples to
illustrate how the differences in Inuit decision-making processes (i.e.
consensus rather than majoritarian), and concepts of space and time conflict
with western values expressed within the iImpact assessment process. He
concludes that environmental planning and assessment must be, ‘“sensitive to
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the goals and objectives of those whose survival is both physically and

culturally at stake.

This article does not present any useable method for cumulative impact
assessment, but it does illustrate the importance of recognizing cultural
differences in the process of conducting environmental assessments. Any
cumulative impact assessment method developed to be applied to the North Slope

Borough must be sensitive to concerns and issues raised in this article.
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STUDIES WITH NO DIRECT RELEVANCE
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Nessa, S., S. French and G.K. Lowry. eds. 1978. Options for monitoring
local permits in the North Carolina coastal area. Dept. of City and Regional

planning, University of North Carolina, Chapel Hill.

Summary:

This report describes a series of options for monitoring the implementa-
tion of one element of North Carolina’s Coastal Management Program. The
system will monitor the issuance of minor permits in “areas of environmental
concern” (AECs). Monitoring is distinguished from evaluation, and is defined
as being concerned with the conformance of program activities with program
goals and guidelines. The monitoring program performs three functions.
Procedural Monitoring insures that permit issuance complies with procedural
requirements developed by the State. “Substantive Monitoring” insures that
permit issuance complies with use standards and regulations developed by the
State. Cumulative Impact Assessment measures the impact of development
against the legislatively mandated goals and objectives for the coast.
Several options for achieving each of these monitoring functions are de-
scribed. Each option differs in breadth and depth, in the types of analysis
required, and the amount of effort needed to collect the monitoring data. The

final monitoring system would incorporate options from each functional area.

Cumulative Impact Assessment is required under the North Carolina Coastal
Management Act of 1974 and this report provides options for identifying and
assessing cumulative impacts. The report presents four options for. identify-
ing and analyzing the cumulative impacts of major and minor permit activities
in the coastal zone. None of the methods presented has relevance to this
project since they focus principally on monitoring the cumulative impacts from
numerous permit decisions occurring in the coastal zone. The indicators to be
monitored are also oriented towards water quality, air quality, groundwater
quality, erosion/soil contamination and biological impacts rather than social,
economic and cultural impacts. This report has no direct relevance to this
project.
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Dajani, J.S. and L. Ortolano. eds. 1979. Methods of forecasting the reci-
procal impacts of infrastructure development and land use. Program in Infra-
structure Planning and Management, Department of Civil Engineering, Stanford
University, Stanford, CA. Report 1PM-11.

Summary:

This report is intended to provide a comparative evaluation of existing
and new forecasting methods, and to provide planners and analysts with simple
and reliable tools for forecasting the land-use impacts of “infrastructure
changes.” The report evaluated some 25 selected recent forecasting approaches
which are described and classified into six general categories: 1. conven-
tional multiple regression equations; 2. interdependent regression equations;
3. the Lowry model and its derivatives; 4. dynamic land-use models; 5.
judgmental methods; and 6. systems of models.

The discussion of each of these approaches is preceded by a brief summary
of the general techniques which are involved in the approach, including any
basic mathematical or logical concepts that are necessary for an adequate
discussion of the subject. The report also attempts to develop criteria for
model evaluation and uses these criteria to provide a comparative assessment
of the performance and transferability of a particular set of models. Con-
clusions are also drawn concerning the overall utility of each forecasting
approach within the context of infrastructure development and land use

planning.

Although this report was cited by Wolf (1983) as a promising source for
cumulative impact methods, no direct discussion of cumulative impact concepts
or methods was made by the editors. While several of the methods do have as
their focus the secondary environmental impacts of major public projects (i.e.
wastewater treatment facilities, large residential developments and industrial
parks), the methodological approaches used are uniformly mathematical in
nature and require considerable computer utilization 1in their application.
Only the Delphi methodology, discussed as a judgmental Tforecasting
technique, has any potential applicability to the qualitative evaluation
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of cumulative impacts. However, this approach seems less useful for the North
Slope Borough than other interdisciplinary impact assessment or regional
planning approaches. Therefore this report has no direct relevance to this
project.

McAllister. D.M. 1980. Eva” uation in environmental planning. The MIT Press,
Cambridge, MA.

Summary:

This book aria” yzed available concepts and systematic methods for evaluating
public actions having environmental consequences. The book focused on
the process of evaluation and its role in the planning process as an aid to
decision-making. Although the book touched on many important issues embedded
in environmental impact assessment such as: quantification, the treatment of
equity concerns, the representation of future generations, and the role of
citizen participation, no attention is paid to the assessment of cumulative
impacts. The methods evaluated in this book are cost-benefit analysis, the
planning balance sheet, goals achievement matrix, energy analysis, tand
suitability analysis, landscape assessment, the environmental evaluation
system and the judgmental impact matrix. This book has no direct relevance to
this project.

Colorado Energy Research Institute. 1981. Water and energy on Colorado’s
future:  the impacts of energy development on water use in 1985 and 2000.
University of Denver Research Institute and Dept. of Civil Engineering,
Colorado State University, Westview Press, Boulder, CO.

Summary:
This research report designed to consider the cumulative impacts of energy
developments on water resources in a semi-arid state, doesn’t explicitly

discuss cumulative impact concepts or methods. It is rather a regional
planning document and limited regional impact assessment that examines the
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consequences of several different scenarios of levels of energy development
and its impact on water resources in 1985 and 2000. While some discussion of
primary and secondary social and economic impacts is made, the bulk of the
report is devoted to examining energy/water relationships. No methods for
conducting cumulative impact assessment applicable to the Alaskan Arctic are
reviewed. This report has no direct relevance to this project.

Betson, R. P., J. Bales, and C.H. Deane. 1981. Methodologies for assessing
Surface mining impacts. Office of Natural Resources, Div. of Water Resources,
Tennessee Valley Authority, Norris, TN.

Summary:

This report presents the development, validation and potential applica-
tions of a mathematical model developed by the Tennessee Valley Authority to
assist planning activities associated with the determination of the effects of
land use change, particularly surface mining on water resources. The model
and its submodels are concerned only with simulation of streamflow volumes and
peaks, suspended sediments and water chemistry. Methodologies are presented
which can be used to assess the probable cumulative impacts of a number of
surface mines in a particular basin. However, these methods are only an
extension of the previously elaborated water resource models. This report has

no direct relevance to this project.

California Energy Commission. 1981. Small scale hydro: environmental
assessment of small hydroelectric development at existing sites in California.
California Energy Commission for the Governor’s Small Hydro Task Force,
Sacramento, CA. “DE-82903674.

Summaryv:

This report was prepared to assist developers of small hydroelectric projects
through the state’s environmental review and assessment process, The
significance of the principal impacts including any growth-inducing and

cumulative impacts are discussed. California’s Environmental Quality Act

88



(CEQA) requires consideration of cumulative impacts in recognition of the fact
that minor individual impacts or projects added to other similar impacts or
projects over a period of time may collectively become significant. The CEQA
guidelines require that the discussion of such impacts reflect their severity
and significance based on a standard of “practicality and reasonableness.”
Three elements are included in the guidelines for an adequate discussion of
cumulative impacts:

1. A list of projects producing related or cumulative impacts, including
those projects outside the control of the agency;

2. A summary of the expected environmental effects to be produced by
those projects with specific references to additional information
where that information is available; and

3. A reasonable analysis of the cumulative impacts of the relevant
projects.

In discussing these elements, a mandatory finding of significant cumulative
effect must be made if a project has “possible environmental effects which are
individually limited but cumulatively considerable.” The phase “cumulatively
considerable” is described as the condition that exists when the “incremental
effects of an individual project are considerable when viewed in connection
with the effects of past projects, the effects of other current projects, and
the effects of probable future projects.”

Information on how far from a project site a lead agency should go in devel-
oping the list of projects is not covered in the CEQA guidelines. In most
cases, lead agencies assess project impacts locally and regionally on the
basis of important geographical and/or political boundaries. The scope of the
discussion of cumulative impacts also may be influenced by the level of
significance given a project by the lead agency. If a project is considered
to be of statewide significance then cumulative impacts may also be discussed
at that level.
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The report’s assessment of the cumulative impacts of small-scale hydro
projects reflects two separate concepts -- one which regards” such impacts as
those that would exceed the sum of individual project impacts (synergism), and
one which regards them as simply the net result of the interaction of all
project impacts of a particular kind with all the mitigation measures applied
to offset them. In all cases, the determination of cumulative impacts has
been based on professional knowledge and experience, not on the use of quanti-
tative indices. This approach was necessary because so little is known about

the long-term impacts of small hydropower development over large areas.

This report provides useful insights into how one state, California is
implementing Cumulative Impact Assessment requirements. However, no specific
method of relevance to this project is available.

Henderson, J.E. 1982. Handbook of environmental quality measurement and
assessment:  methods and techniques. Instruction Report E-82-2. U.S. Army
Engineering Waterways Experiment Station, Vicksburg, MS.

Summary:

This report summarizes the results of a review and an evaluation of metho-
dologies and techniques for environmental analysis to be used in the Corps of
Engineers” multiobjective planning process. The majority of the methodologies
reviewed focus strictly on physical environmental, ecological or wildlife
habitat related concerns. The methods reviewed fall into one of six classi-
fications: matrix-based methods, checklists, map/overlay methods, network
analysis, comprehensive assessment and evaluation methodologies, and
modeling. These types are arranged in order of increasing complexity. In the
chapter covering network analysis several sample network diagrams are in-
cluded. Figures 15, 16 and 17 illustrate three of the network analyses

portrayed.

No direct discussion of cumulative assessment techniques was included.
The methods reviewed are generally not oriented towards assessment of cumula-
tive impacts but focus largely on primary and secondary water-related ecologi-
cal impacts. This report has no direct relevance to this project.
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PADC Environmental Impact Assessment and Planning Unit, University of Aber-
deen. eds. 1983. Environmental impact assessment. Proceeding of the NATO
Advanced Study Institute on Environmental Impact Assessment (1981: Toulouse,
France). Martin Nijhoff Publishers, Boston, “MA.

Summary:

This collection of articles on environmental impact assessment prepared in
connection with a NATO Advanced Study Institute conference on environmental
impact assessment (EIA) was held 1981 in Toulouse, France. The collection
deals with such topics as: the nature, scope and objectives of EIA methods;
the gap between the information needs of decisionmakers and what scientists
are” able to provide via EIA; and the limited attention paid to the relation-
ship between “impact prediction” and the actual consequences of development

activity.

An article by Ronald Bisset, “Introduction to Methods for Environmental
Impact Assessment,” mentions cumulative iImpact assessment in the context of
analyzing the synergistic impacts of toxic chemicals. “Many chemicals can
interact synergistically - where the combined effect of two toxic chemicals is
greater than i1f their individual toxicities were additive.” “Other types of
interactions between chemicals also occur, making the cumulative assessment of
impacts an important part of EIA." “This type of analysis is very difficult
to accomplish, but this does not mean that it should be ignored.” Bi sset
refers the reader to a recent EIA method for considering the spatial dimen-
sions of impacts which involves the use of a number of matrixes and complex
qualitative analysis (Voogd, H., *“Monitoring Environmental Qualities in
Regional Planning” British Section of the Regional Science Association,
London, September 1980). The Voogd method deals with both the spatial-aspects
of impacts and also with “the cumulative aspect of impact behavior.” [It was
not possible to locate a copy of the paper documenting this method for the
project.]

Larry Canter’s article on “Methods for Environmental Impact Assessment:
Theory and Application” emphasizes weighting-scaling checklists and network
approaches (including energy system diagrams). However, no cumulative impact
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assessment methods are presented. He points out in his conclusion that,
“research and new methodologies are needed which will enable more systematic
evaluation of project boundaries, long-term impact predictions, inclusion of
value judgments in the process, analysis of system and cumulative impacts, and
evaluation of mitigation measures.”

The other EIA techniques presented or reviewed and commentaries contained
in this book do not substantively address cumulative impact concepts or
methods. The book has no direct relevance to this project.

Nichols, R. and E. Hyman. 1982. Evaluation of environmental assessment
methods. East-West Center Environment and Policy Institute, Honolulu.
Reprint No. 34.

Summary:

This article analyzes 12 representative methods for environmental assessment.
Each of the 12 methods is described, evaluated and compared in terms of the
following seven evaluation criteria: treatment of the probabilistic nature of
environmental quality, incorporation of indirect and feedback effects, dynamic
characteristics, multiple-objectives approach to social welfare, clear
separation of facts and values, facilitation of participation, and efficiency
in resource and time requirements. The 12 assessment techniques reviewed were
classified into one of five basic contextual classes. The typology cate-
gorizes impact assessment methods as follows: 1) land suitability analysis;
2) NEPA response methods; 3) decision analysis; 4) resource management
approaches; and 5) simulation and mathematical modeling.

The 12 methods reviewed are: McHarg's Map Overlays; the Metropolitan
Landscape Planning Model; the Leopold Matrix; the Environmental Evaluation
System (EES); the Environmental Quality Assessment (EQA) Methodology; the
Water Resources Assessment Methodology (WRAM); the Goals-Achievement Matrix;
the Surrogate Worth Tradeoff Method; Applied Decision Analysis; Adaptive
Environmental Assessment (AEA); Sorenson’s Network Analysis; and the Kane

Simulation Model (KSIM). Figure 18 summarizes the extent to which the 12
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methods meet the seven evaluation criteria - fully, partially, or not at
all.

The article reports that methods for “environmental assessment” typically
include at least two basic steps: 1) the identification of quantitative and
qualitative changes resulting from a proposed set of actions; and 2) the
attachment of human values to identified changes iIn environmental quality.
“In practice, there are serious methodological difficulties in converting
environmental effects to values expressed in either monetary or nonmonetary
terms. A third step which we consider desirable and conceptually necessary

for achieving a systemization of the evaluation task, is an explicit ranking
or balancing among different values.” The authors find that only a few
assessment efforts have resulted in generally applicable methodologies,
reflecting “the many conceptual and practical difficulties of developing a
valid methodology.”

In their evaluation of selected methods, the authors utilize a set of criteria
that recognize cumulative impacts. The second criteria, “examines indirect
and feedback effects” states, “cumulative and indirect effects are important,
although there are obviously limits on the extent to which they can be
considered. Natural systems are highly interrelated and a series of minor
actions may have significant cumulative impact. Indirect effects may be
cyclical due to positive or negative feedback.” According to the evaluative
criteria, only two methods have the capability to treat indirect impacts and
cumulative impacts. These are the Adaptive Environmental Assessment (AEA)
method (Helling, et al.) and Sorenson’s Network Analysis. The methods were
each reviewed separately earlier in this section. This book has no direct
relevance to this project.

3.3 Social Impact Assessment Literature

Social impact assessment (SIA) and related applied social science impact
methods used to perform evaluations of major projects (such as socioeconomic
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impact assessment and socioeconomic impact management), have developed rapidly
over the last ten years. A substantial literature of books, reports, impact
assessments, and articles is currently available. Much of the recent method-
ological development of SIA was advanced through concerns over the effects of
major energy development projects (coal mines, power plants, transmission
lines, nuclear power plants, and synfuel plants) planned during the mid-1970’s
in western states. Particular concerns began to be raised over the social
effects on established and new, or transient communities of large influxes of
construction workers and secondary social and economic impacts of their
presence (for example, the demand for schools, housing, and health care; and
increases in social fragmentation as evidenced by increased rates of suicide,
divorce and child abuse).

Today, while still a relatively young field, SIA has become a reasonably
well-established discipline and SIA methods have evolved considerably. Social
impact assessment can be defined as the application of social science method-
ology to assist in social planning. As defined by its major conceptualize
and methodologist C. P. Wolf, “SIA aims to increase the role which systematic
analysis plays in guiding judgments about the likely social consequences of
major technological or program interventions in society.”

While practitioners of SIA and its related social science disciplines have
spent considerable time in refining and applying SIA approaches or traditional
disciplinary social science analysis to environmental impact assessments of
major energy resource development projects, cumulative impact concepts and
methods have been only a peripheral concern in most of this work. The
complexities of social systems analysis, the limited theoretical under-
pinnings for social impact assessment, and the relatively limited resources
devoted to SIA within overall environmental impact assessment approaches and
resulting EISS have all tended to inhibit the development of viable cumulative
impact assessment methods to measure and project cumulative changes in social,
economic and cultural characteristics.

Nevertheless, the literature of SIA does provide valuable insights into
the limitations of social science analysis as well as the range of appropriate
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impact parameters and affected aspects of local communities. In addition,
some SIA approaches appear to be comprehensive enough to encompass cumulative
impact assessments, at least for social and cultural parameters. However,
relatively little insight into the assessment of cumulative economic impacts
emerged from this literature review.

The large number of bibliographic references originally identified as
belonging in this literature was reduced to the handful of studies which
appeared most relevant through the screening procedures described earlier.
Reflecting the substantial methodological revision which has been occurring
within SIA, only the most recent methodological studies were consulted. Each
study was reviewed and evaluated. While much of the recent SIA literature has
relevance to assessing the social impacts of petroleum development in the
Alaskan Arctic, current SIA methods do not generally include consideration of
cumulative impacts or cumulative development scenarios. Therefore, there are
practical limits to the adaptation of current SIA methods and approaches to
cumulative impact assessment.

Of those studies reviewed, those which had the greatest relevance to this
project were: Mountain West Research, Inc. (1981), Bowles (1981), Wolf
(1983), and Finsterbusch (1983). Of these studies, both Mountain West
Research and Wolf provide general approaches which can be expanded to include
“cumulative iImpact concerns. Bowles provides useful insights into impact
assessment of traditional economies affected by resource development projects,
and Finsterbusch's anthology identifies techniques such as survey research and
ethnographic research which may aid in cumulative impact assessment.
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Mountain West Research, Inc. 1981. BLM social effects project: research
priorities. Bureau of Land Management, U.S. Dept. of the Interior, Denver,
Co.

Summary:

This report identifies the overall research priorities for the BLM Social
Effects Project. The report summarizes the findings of the previous Litera-
ture Review and presents the outline of the basic method of social impact
assessment developed to assess the social effects of western coal development
projects. The report presents the theoretical framework adopted for the
project which is social organization, based on community level concepts.
“This framework posits that change in the fundamental processes of social
organization --differentiation, extra-local linkage, stratification, and
integration--are among the most influential social effects of energy develop-
ment.” Figure 19 presents the conceptual model underlying this framework.

Figure 20 illustrates the major parameters through which energy development
affects community social organization and individual and community well-being.

The”model of social organization adopted for SIA purposes, “is grounded
in empirical evidence which allows . ..analysis of the social effects of
projects of differing types and sizes in communities of diverse characteris-
tics.” The review of the literature also identified the following “community

resources” of greatest importance in operationalizing the social organization
model :

0 historical experiences with development;

0 cultural characteristics;

0 demographic structure and labor force characteristics;
0 public facilities and services;

0 economic resources (public and private);

0 institutions and organizations; and

0 residents’ attitudes toward development.

The difficulties associated with collection of this data in a relevant format
and in a timely manner is described.
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The four processes of social interaction considered by the authors to be
most critical to the assessment of social impacts of energy development within
the relevant social organization are reviewed more throughly, These are:
differentiation (the process of expanding the range of community values and
interests); extra-local linkage (the process by which resources and demand
flow between the community and the larger society); stratification (the
differential distribution among population groupings or access to resources
for meeting needs); and integration (the process by which relationships among
people in a community are coordinated and interconnected). The authors note
that, “research on these processes will not be easy; the relationships are
complex, and relatively little groundwork explicity on the effects of energy

development has been done.”

The other component of the social impact model, social well-being, helps
the assessor to evaluate whether project-related changes are positive or
negative. Three approaches to incorporate social well-being indicators are
suggested and include: rates of behavior (for family and individual behaviors
focused on social psychological and medical indicators of social or personal
dysfunction); access to resources (aggregate and per capita measures of
community resources available and analyses of potential changes); and percep-
tions of community and individual social well-being (objective and subjective

measurements to provide evaluative indicators of well-being).

A section of the report addresses the assessment of cumulative effects.
This section describes how the social organization model could be applied to
the assessment of cumulative effects. The authors state, “in addressing the
problem of cumulative effects, the social scientist’s concerns are still the
same, as reflected in the four principal components of the model.” “Although
analysis of the project(s) inputs may be more complex, nothing is changed
conceptually in the social organization model when it is applied to the
assessment of cumulative rather than single project effects.” The authors
conclude, “the analysis addressing multiple developments will be more complex
due to the increased number of project sponsors involved, the more complex
sequence of project inputs, and the increased range of uncertainty.” “Over-
rail, however, the proposed social organization model appears capable of
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providing an efficient approach to the analysis of this complex problem. ”

While the authors claim that the social organization model can be applied
to the cumulative impact problem, this is not substantiated by an actual
application of the model to a cumulative impact scenario or setting. Also the
model is focused on social relationships and does not deal with economic
impact assessment. It does seem to have the flexibility to incorporate
cultural considerations arising in Native American or Inupiat communities,
but no guidance is provided by the authors to reflect the differences in value
perspectives and experiences embodied in such communities. This is precisely
the same problem described earlier by Jacobs (1981). As atheoretical frame-
work, the social organization model appears to have applicability to the
assessment of social and cultural impacts of petroleum development in the
Alaskan Arctic. However, it would require considerable effort to convert such
a broad and general theoretical approach to an operational method capable of
assessing the cumulative social, economic and cultural impacts of petroleum
development in the Alaskan Arctic.

Bowles, R.T. 1981. Social impact assessment in small communities, Butter-
worths, Toronto.

Summary:

This book is an integrative literature review oriented towards “local patterns
in small communities and the way in which they are changed by the construction
and operation of large projects.” The study is particularly focused on
communities in Canada’s resource hinterland areas located in northern Arctic
or subarctic regions. The study attempts to determine: “What are the impacts
of large-scale development on community social life?” and “What are the
characteristics of a community which affect its capacity to mediate and
control such impacts?” The aim of the review is to draw useful insights
from the substantive and methodological literature which focuses the above
concerns.
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No specific cumulative impact assessment methods or definitions of cumulative
impact are presented. However, the orientation of the book towards northern
resource development projects and “their social impact provides several obser-
vations of iInterest to cumulative impact assessment in the Alaskan Arctic.

The author reviews social Impact assessment methods, and compares the
theoretical underpinnings and methods of SIA to related fields of social
science inquiry such as social indicators research. He next provides discus-
sions on the two aspects of small communities in northern regions most im-
portant to their continued social functioning in the event of major resource
development projects: community social vitality arid viability of the local
economy. Finally, he draws on case study examples to illustrate the princi-
ples and guidelines for conducting social impact assessment discussed earlier.

Drawing on the literature of community studies and anthropology, Bowles
illustrates how concepts of community disintegration over time parallel
cumulative impact concerns. Citing the work of Grasland (1961), Stager (1974)
and Elias (1975), he shows how social changes produce the gradual disintegra-
tion of small communities. The anthropologist Redfield (1961) attributes the
problems to the gradual imposition of “market forces” into traditional econom-
ies. “1t is the market, in one form or another, that pulls out from the
compact social relations of self-contained primitive communities some parts of
men’s doings and puts people into fields of economic activity that are in-
creasingly independent of what goes on in the local life.” “The local tradi-
tional and moral world and the wider more impersonal world of the market are
in principle distinct, opposed to each other...”

In discussing the viability of local economies, Bowles cites the work of
Matthews (1976)” who critiqued the application of conventional economic coste-
benefit analysis to rural, traditional communities. “Because of the subsis-
tence nature of their economy, much of the product of rural communities is for
home consumption and never enters the marketplace. An input-output type of
analysis is likely to underestimate the income generated by such communities.”
Matthews also draws an important linkage between the maintenance of tradi-
tional economic activities and “social vitality,” which he uses to encompass
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the total way of life of community members. This type of interlinkage between
the economic and social functioning of traditional communities is often
overlooked in conventional impact assessment. Bowles reinforces this point,
“the maintenance of a viable local economy which includes diversified sources
of household incomes and a significant element of subsistence production
requires the continuity of activities related to this local economy. A new
resource industry can have a negative impact on the viability of the local
economy if it interferes in some significant way with the required patterns of
activity.”

This is not to imply that resource development in northern regions is always
in direct conflict with traditional economic activities. Bowles concludes, “a
resource extractive industry can be compatible with the maintenance of a
viable local economy if it operates in such a way that the activities and
resources necessary to the local economy are maintained, and the motivation
for such activities is sustained. A resource industry will be destructive
of a local economy if the activities required for participation in it
conflict with the activities required of the local economy, or if the
motivation to participate in the local economy does not persist, or if the
industry itself destroys the local environment and the renewable resources
upon which the traditional economy depends.”

Bowles also draws from the literature of rural industrialization studies
to substantiate” the importance of recognizing and assessing the dynamic
processes of social change which have been occuring in rural areas. For
example he contrasts the avowed social policies accompanying rural industria-
lization which are designed to create local employment, increased income, more
equitable income distribution, a broadened tax base and a halt to population
declines due to urban migration with actual results of such policies to
encourage rural industrial development. A study by Summers (1978) shows that
the actual effects of rural industrialization are often quite different from
the intended effects. This is manifested by the relatively small proportion
of jobs filled by local residents, the high rate of in-migrants, and the
minimal hiring of local workers by high-skill, high-wage industries in nor-
thern development projects. He concludes that, “if the benefits of rural
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industrialization are to be achieved, while the social and economic costs are
to be minimized, there must be effective local control of the pace and direc-
tion of growth. There must also be a careful social impact analysis which
more critically examines the actual needs and activities of the local popula-

tion and relates them to the characteristics of the new industry.”

In the final section of case study examples, Bowles makes the case that
social impact studies should be “made more cumulative” by building on the
previous experiences of other similar communities which have faced related
concerns. He urges that both pre-impact and post-impact studies be under-
taken, that the two types of studies should be coordinated and focused on
developments at the local level. The case study materials presented by Bowles
also yield valuable insights into incorporating SIA into Arctic development
projects. Bowles observes that without systematic empirical analysis of
actual patterns of traditional or subsistence economic activity, references to
local subsistence and traditional economies are of limited value in guiding
policy.” He cites the work of Stager (1974), whose comprehensive view of the
past, present and future in his pre-impact study of the proposed Northern Gas

Pipeline provides a holistic appreciation most useful in social impact assess-

ment.

Bowles critiques Stager’s (1977) post-impact assessment of TAPS for its
contradictory conclusions in some areas. He cites Stager’s “failure to
systematically trace the processes by which changes in one part of the envi-
ronment or social life concretely link to other patterns.” Bowles also
discusses issues of community consultation, information-sharing and particip-
ation in decision-making and the importance of these processes for effective
SIA.

Bowles devotes substantial attention to documenting actual social impacts
and concerns that accompany northern development. These include such topics
as: integration of wage labor and subsistence activities, household cash flow
and pressure toward continuous wage labor, employment concerns, alcohol and
crime, women in the labor force, school, and outsiders in the community.
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Regarding integration of wage labor and subsistence activities, Bowles
reports, “substantial evidence indicates that households in many northern
communities depend on occupational pluralism or a diversity of income sources
(e.g. , subsistence production, trapping, wage labor, and transfer payments).
This pattern can be disrupted by a variety of factors such as ecological
changes which disrupt game supply, increasing dependence on cash flow and the
consequent diversion of time from subsistence activities, and diversion of
manpower from subsistence to wage labor.” He concludes, “given the importance
of subsistence hunting to the northerner’s diet and its high dollar replace-
ment value, any decrease will certainly dislocate the economic stability of
the current occupational pluralism of the north. The short-term evidence seems
to be that, at least iIn some communities, subsistence production has been
altered as to time spent and methods used, but the amount harvested has not
been significantly diminished. Longer-term effects of the ecological impacts
of development and increased population pressure and the possible loss of

skills and interest by the next generation of potential hunters must await
further research documentation.”

Bowles also cites research documenting the continuing and escalating pres-
sures in many northern settlements toward continuous wage employment. He
mentions that the effects of inflation on the subsistence economy should also
be considered since it “can affect subsistence activities by raising the cost
of supplies and the cost of other goods and services, thus putting pressure to

engage in more wage labor.”

Bowles concludes by stating that, “It cannot be assumed that all of the
negative impacts anticipated by northern residents and researchers will
actually occur. Neither can facile assumptions be made about the benefits of
moving into a wage economy until secondary and tertiary consequences of such
changes are evaluated. Well designed and carefully executed pre-impact
studies are needed to permit planners and developers to anticipate the conse-
guences of new resource extractive projects. Such anticipation may permit
selection of physical designs and patterns of work organization which will
minimize social costs and maximize social benefits. Perhaps the most crucial

need, however, is for a systematically planned series of post-impact studies
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which will provide more adequate knowledge of patterns which will maximize the

benefits and minimize the costs of big industries in little communities.”

He also makes the important point that local residents may be able to produce
better data about life patterns than professional researchers and almost
certainly can better identify the importance of such patterns. He strongly
urges that local residents in affected northern regions be incorporated into
the assessment process as participants to help “protect the outside expert
from the errors resulting from his own conceptual specialization.” He sums up
his book by stating, “a thorough knowledge of community social and economic
patterns and a well-informed understanding of the contribution of each aspect
of community life to social well-being is necessary if new projects are to be
established without unacceptable costs to the local communities and their

members.”

Although Bowles does not specifically address cumulative impacts within
his review or present or analyze methods for assessing such impacts, his
integrated literature review provides considerable insight into the secondary
and tertiary social, economic, and cultural consequences of large resource
development projects in traditional northern communities. As such his study
helps identify issues and concerns needing to be incorporated into any cumula-
tive impact assessment of petroleum development in the Alaskan Arctic.
Considerations such as: the difficulties of analyzing subsistence activities
with traditional economic measures; the need for both pre- and post-impact
studies to help reveal cumulative impacts; the need for more systematic
empirical analysis of traditional subsistence activities and their linkages to
the cash economy; and the importance of allowing local residents to identify
the importance of their life patterns in any assessment are all worth con-

sidering in developing a viable cumulative impact assessment method for use in

the Alaskan Arctic.

wolf, C.P. 1983. Social impact assessment: methodological overview.
Environmental Impact Assessment. PADC Environmental Impact Assessment and
Planning Unit. eds. University of Aberdeen, Martin Nijhoff Publishers,

Boston, MA.
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Summary:

This article presents an overview of a basic method to prepare social impact
assessments. Wolf states that the analytical problem of SIA can be stated as,
“Learning to make public (and private) decisions that will look good in 50
years, after the evaluative criteria by which they are judged have changed.”
“The “bottom line” question for SIA is:  “Who benefits and who loses?’ (were a
proposed action to be implemented).” “Since often these are not the same
people, the disassociation of costs (or risks) and benefits creates a problem
of equity.”  “Just what the incidence and distribution of social costs and
benefits may be in any particular impact situation is a matter for assess-
ment.” Wolf indicates that SIA can only reveal equity concerns and con-
siderations, but not resolve them.

Wolf points out that SIA is a multi-method approach and to complete its
major analytical tasks requires assessors to draw selectively from “the full
range of social research methodologies and techniques.” He adds, “moreover,
every impact situation has unique features and general methodologies must be
tailored to their dimensions.”  Figure 21 shows the main steps involved in
SIA. This is described as “a rational problem solving schema closely resem-
bling many others in technology assessment, decision analysis and related
fields. ” He mentions that, “instrumenting and implementing this schema also
requires the meshing of analytic and institutional systems.” Wolf sets out a
general approach for accomplishing the major tasks of SIA and indicates some
of the methodologies and techniques that can be employed.

In his discussion of the assessment task, Wolf discusses cumulative impacts.
He defines the task for assessment as comparing, ‘“the potential impacts
of the Tull set of reasonable alternatives under the range of assump-
tions about future conditions.” “This is done by predicting differential
changes in the current values of impact indicators under alternative trend and
plan assumptions, including second-order differentials (changes in the rate of

change) caused by cross- and cumulative-impacts.
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Social Impact Assessment: The Main Pattern

A ssessment Steps

Analytic Operations

Scoping .
How biga problem isit?
How much is enough?

Problem Identification
What is the problem?
Whatis causing it'!

Forundation of A lternatives
What are the alternatives?

Profiling
Who is being sffected?

Projection
What isit causing?

Assessment
What difference docs it make?

Fraluation
How do you like it 7

Mitigation
What can you do about it?
if you do not likeit?

Monitoring
How good areyour guesses?

Management
Who is in charge here?

(Bottom Line)}
Who benefits and who loses?

Set level(s) of assessment (policy/program/
project).

Determine impact arca boundaries.

Establishtime horizons.

Develop study design.

Formulate policy goals. planning objectives.
Identify publics and voncerns.

Perform needsusscssment.

Determine evaluative criteria.

Define set of “‘reasonable™ alternatives
(corresponding to identified voncernsi.

Determine change agents. instruments.

Characterize and describe technical systems:
analyzc for sociual (institutional/behavioral)
components and corretates.

Analyze economic and environmental impacts
for secondary social impacts.

Dimensionalize impact categories.

Sclect impact categories.

Assign impact indicators.

Perform indicator measurements.

Compile social profile.

Faplicate “state of SOCiety” assumptions.

Perform trend impact analysis.

Construct dynamiv system models.

Estimate impact indicator values for alterna-
tive plans (“with and without” implemen-
tation ).

Perform sensitivity analysisfor alternative
outcomes of alternative plans.

Perform cross-impact analysis.

Describe and display “significant™ impacts.

Reidentify publics and concerns.

Reformulate evaluative criteria.

Rank and weight preferences fOr alternatives.

Perform trade-off analysis.

Identify preferred ajternative.

Review unavoidable adverse impacts.

Identify possible mitization measures.

perform sensitivity analysis of possible
measures.

M easure actual versus predictedimpacts.

Provide feedback of measurements te policy-
makers and publics.

Devise management plan.

Adjust planning objectives. operating pro-
cedures. design specifications.

(All of the above.)

Now, associate and integrate general methodologies. specific techniques. and

relevant data

Wolf, C.P. 1983. Social

impact assessment: methodological overview.
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Wolf indicates that “cross-impact analysis” is the methodological approach for
dealing with cumulative impact concerns, Quoting Mitchell (1975) , Wolf states
that, “’cross-impact analysis strives to identify interactions among events or
developments by specifying how one event will influence the likelihood,
timing, and mode of impact of another event in a different but associated
field” --the reciprocal impacts of infrastructure development and land use, for
example.” He points out that, “we are typically dealing with mutual causal
relations in long chains, where one impact can amplify or dampen the effects
of others.” *“Second- and higher-order impacts come into consideration here,
as do the compound effects, or synergism of cumulative impacts.” Although he
does not explicitly explain the method of cross-impact analysis or how it
accommodates cumulative impacts, the reader is referred to the works of
Mitchell, et al. (1975) for the Corps of Engineers’ Institute for Water
Resources, Dajani and Ortolano (1981), and Husky (1979) for further evaluation
of cross-impact methods and cumulative impact assessment approaches.

Although Wolf’s insights into cumulative impact assessment are heavily
focused on *“cross-impact analysis”, the general approach which he presents in
Figure 21 does appear to have some utility in and of itself to help reveal the
cumulative impacts of several projects within the same region. This conclu-
sion is reinforced by a careful review of those sources to which Wolf refers
the reader in search of a cumulative impact method. Nevertheless, Wolf’s SIA
approach, although comprehensive, is still only a general framework into which
specific information gathering and analysis techniques and available data must
be incorporated. Nevertheless, this SIA approach is worthy of more serious
consideration in developing a method to assess the social, cultural and
economic impacts of petroleum development in the Alaskan Arctic.

Finsterbusch, K. ed. 1983. Social impact assessment methods. Sage Publica-
tions, Beverly Hills, CA.

Summary:

This collection of articles presents an inventory and critique of current
techniques and methods to accomplish SIA. The book is divided into four
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main sections: framework and methodological approaches, primary data collec-
tion methods, secondary data collection methods, and special methodologies.
The First section contains articles by Wolf, Carley, and Flynn et. al. Wolf’s
article is a revised version of his SIA paradigm reviewed earlier. Carley's
article reviews a series of available SIA methods (both numerical and partic-
ipatory approaches) and critiques each one separately. No cumulative impact
methods are reviewed. Flynn and her colleagues provide an in-depth discussion
of the mechanics of the Group Ecology Model (GEM) also discussed in the manual
by Social Impact Research, Inc. (1983) reviewed earlier. It does not expli-

citly consider cumulative impacts.

In the second part of the book, Finsterbusch reviews survey research methods
and their applicability to SIA and Roper reviews ethnographic research
techniques. The use of survey research and ethnographic research both appear
to have some revelance to analysis of the cumulative impacts of petroleum
developments in the Alaskan Arctic within an appropriate cumulative impact
assessment framework. However this issue requires further analysis and
empirical verification through incorporation into an appropriate cumulative

impact assessment approach.

Part three of this volume has several articles on secondary data collec-
tion methods, including historical documentation, demographic change assess-
ment and social indicators research. The final section of the book reviews
special methodologies. such as computerized socioeconomic assessment models,
community needs assessments and techniques, psychosocial assessment, the role
of judgment in SIA, visual quality and visual impact assessment, and evalua-
tion methods. None of these techniques consider cumulative impact concepts.

Although none of the articles in this anthology present a cumulative impact
assessment method suited to applications in the Alaskan Arctic, the discus-
sions of survey research methods and ethnographic research are both worthy of
further consideration in an appropriate cumulative impact assessment approach.
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STUDIES WITH NO DIRECT RELEVANCE

115



Centaur Management Consultants, Inc. 1976. Managing the social and economic
impacts of energy developments. National Technical Information Service, U.S.
Department of Commerce Publication TID-27184, Washington, D.C.

Summary:

This handbook was prepared to provide local, regional, state and federal
officials with guidance on how to assess, plan, and manage the social and
economic impacts of energy developments. It includes coverage of the follow-
ing impact areas: employment, personal income, transportation, housing, solid
waste collection and disposal, water supply, waste water treatment, educa-
tion, recreation, safety services, and health care. The focus of the handbook
is not environmental assessment but rather to provide managers with guidance
in areas of concern; parameters to be measured; required information; and
relevant methodologies, standards and techniques. This report does not
consider the cumulative social and economic impacts of energy development
projects. This study has no direct relevance to this project. This is
because it is mainly intended to provide specific analytical guidance to
local community planning officials in helping to manage important municipal
services such as factors for increasing sewage capacity to handle a given
population increase.

Branfuran, B.H. 1980. The social impacts of coal development: the fossil
energy environmental program 1(4).

Summary:

This article reports on the efforts of the Social Impact Analysis Group
at Oak Ridge National Laboratory to incorporate social impact assessment into
the Fossil Energy Environmental Program (FEEP) jointly funded by the Depart-
ment of Energy and various industrial partners. This article presents an
overview of the Group’s SIAs of five coal conversion demonstration plants. It
also reviews the contribution this set of assessments may have made to the
conduct of SIA within the EIS process.
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The article reports, “the cumulative impact of coal development may have
regional impacts that significantly affect individual projects.” “Unless
cumulative, extra-community activities are examined, assessment of site-
specific social impacts may result in a finding of “no effects” where signifi-
cant impacts are likely to occur.” Using an example in Kentucky, the author
adds, “thirteen coal fired power plants were scheduled for construction within
the same time-frame and within the same 90 minute community zone of Newman,

Kentucky.” He points out that this “may cause severe impacts on some local
jurisdictions.” “However, the overall effects cannot be attributed to any
single facility.” He concludes, “this suggests that regional impacts and

regional monitoring are likely to become of critical importance in planning

for growth in regions at risk.”

Another conclusion is that, “alternative site selection becomes more important
as cumulative impacts and technology options increase.”  “Cumulative impact
assessment can show the potential for, severe impacts on selected communities
within a region.” No method or framework is presented, however, for the
conduct of cumulative impact assessment. This report has no direct relevance
to this project, despite its strong substantiation of the need for cumulative

impact assessments.

Mountain West Research, Inc. 1980. BLM social effects project: literature
revi ew.  Bureau of Land Management, U.S. Dept. of the Interior, Denver, CO.

Summary:

As part of the BLM sponsored “Social Effects project,” a major review and
synthesis of the social science literature related to the social effects of
coal development was undertaken. The literature review attempted to relate
the massive body of literature on social change, modernization theory and
theoretical studies concerning cross-cultural social change. The object of
the literature review was to identify relevant aspects of existing research
and theory which could be incorporated into social impact assessments of coal
development projects in the western states.
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The review was organized around three conceptual guidelines: research on
social organization; policy attention to maintenance or enhancement of quality
of social life; and an examination of literature focused on social behaviors,
processes, and structures which occur in western towns (ranging in size from a
few hundred to 100,000 people) in semiarid or arid agricultural regions of the
United States. The review was organized around the following eight major
subject areas:

0 social organization;
0 political organization;

o

economic organization;

population and demographics;

family;

attitudes, values, and quality of life;

Native Americans, women and other specific groups; and

o O O O o

mitigation.

The report presents synopses of each of the major subject areas invest-
igated along with short analyses of selected references. The theoretical
framework, methods and data used in each reference are analyzed. This report
was used in conjunction with a conference to generate a report on Research
Priorities and Research Design to help guide BLM in conducting Social Impact

Assessments for coal projects affecting federal lands. In general, the
literature review revealed that, “while analysis of social relationships and
social organization forms the crux of much sociological research and theory,
inadequate research has been done on the effects of large-scale projects on

social relationships or community social organization.”

The literature sources reviewed are quite varied. However, no considera-
tion of cumulative impact concepts or methods is provided. This is largely
because the literature review is composed of materials drawn more broadly from
social science literature, especially sociology, and much of the work has not
been applied in an impact assessment setting. The literature review does
summarize the findings of the analysis of key references with respect to each
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of the eight major subject areas to provide perspective for the development of
an SIA technique appropriate to western coal development. This report has no

direct relevance to this project.

Denver Research Institute. 1982. Socioeconomic impacts of power plants.
Environmental Risk and Issues Analysis Program, Enerqy Analysis and Environ-
ment Division, Electric Power Research Institute, Palo Alto, CA.

Summary:

This report summarized the find ngs of a two-year study of socioeconomic
impacts resulting from power plant construction and operation. Research
findings based on 12 retrospective case studies of power plants and their
impacts on surrounding communities are detailed. Impact assessment models
were reviewed and classified. The report concludes that, “no one model
appears to be satisfactory for impact assessment in those areas where impacts
are likely to be significant.” Sensitivity analysis or the simultaneous
application of several models is suggested to reflect the range of potential
impacts that may result from a project. The project documented the fact that
projections of construction employment were considerably different in most
cases from actual employment levels. Consequently, it is recommended that

several scenarios be included in socioeconomic impact assessments.

The report does not explicitly acknowledge the issues of cumulative impact nor
present methods for their assessment. The predominant focus of the socio-
economic impact assessments is on power plant construction and operation
and more specifically with power plant construction work force-related issues
(boomtowns, fiscal impacts, secondary impacts such as schools, housing, etc.).
While numerous single purpose socioeconomic impact models and methodologies
are examined and evaluated, none that is explicitly inclusive of cumulative
impacts was included. The report does document that at least for power plant
projects, current methods of socioeconomic impact assessment have tended to
overstate secondary economic impacts. This report has no direct relevance to
this project, but is a useful evaluation of currently available socioeconomic

impact assessment techniques, including models.
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Social Impact Research. Inc. 1983.  Socioeconomic impact management.
Seattle, WA.

Summary:

This book is a workshop manual and is also designed to serve as a resource
guide to provide “an integrated approach to socioeconomic change which
results from the development of major projects.” The report is based on five
years of iteration and integration of the literature on socioeconomic change.
The report presents a fully developed generalized approached to conduct
project-level socioeconomic impact managment. The manual is divided into two
sections. The first section outlines and discusses a method for conducting a
socioeconomic impact assessment. The second section outlines and discusses
the management application of the assessment, namely how interested parties
(i.e. project proponents, government agencies, functional groups, communities,
and national/regional interest groups) can productively interact to design
needed mitigation or other impact management strategies.

In addition to preparing a project description and bounding the area of
impact, the approach developed by Cynthia and James Flynn of Social Impact
Research, Inc. requires collection of data in the following areas: economic
parameters (employment, income, taxes), demographic parameters, housing and
land use, public facilities and services, fiscal characteristics, and social
group analysis. The general method to be used in data collection is to
compile baseline data to assemble a “without project” estimate, and then
prepare “with project” estimates.

Although this methodological approach is adequate to accomplish SIA of
major projects, and considered both primary and secondary social and economic
impacts, no mention is made of cumulative impacts. It does do a good job of
integrating various components of social impact assessment into one overall
method along with guidelines and examples of how to prepare an SIA. The
overall SIA method described is based upon the premise that changes in an
affected area can only be adequately described “when a causal link can be made
between the project-related effects and the characteristics of Tocal areas.”
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Figure 22 illustrates the Group Ecology Model (GEM) that is the theoretical
organization of the author’s concepts of socioeconomic impact management.
Figure 23 expands on the interrelationships between social and economic
systems. However, no mention is made of cumulative impact concepts or of
cumulative impact assessment methods. This report has no direct relevance to

this project.

3.4 Minerals Management Service Alaska OCS Socioeconomic Studies Program

The Alaska Social and Economic Studies Program (SESP) is an interdisciplinary,
multi-year research project designed to evaluate physical, social and economic
impacts likely to result from future Outer Continental Shelf (0OCS) develop-
ment. This longitudinal research effort involves a variety of studies
(petroleum development scenarios, transportation, fishing, socioeconomic and
sociocultural), each focused on different potential consequences of offshore
oil and gas development. The research is further focused into geographic
areas or ‘“petroleum development regions” which include the identified OCS
lease sale basins and the onshore communities/regions which could be directly
or indirectly affected. This review briefly considers petroleum development
scenarios and discusses in detail the socioeconomic and sociocultural study
components of the SESP.

As mentioned above, the SESP includes a broad range of studies including
petroleum development scenarios, transportation, Tfishing, socioeconomic,
sociocultural , and statewide demographic and economic analyses. For this
project, all of the currently available SESP literature was initially con-
sidered. Then the study team selectively screened the available studies to
determine which documents might be useful, from a methodological standpoint,
to develop a cumulative impact assessment approach appropriate for North Slope
Borough petroleum development projects. Hence, the researchers focused on
those studies related to local socioeconomic, sociocultural, and economic
impact assessment and eliminated annual summary reports, transportation,
fishing, petroleum monitoring, unrelated case studies, petroleum development
scenarios, petroleum technology assessments and statewide analyses. More
attention was given to studies of rural communities than to statewide and
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Anchorage social and economic impact studies. Particular attention was also
given to previous studies of the North Slope Borough and its constituent
communities.

3.4.1 SOCIOECONOMIC AND SOCIOCULTURAL STUDY COMPONENTS

The socioeconomic and sociocultural SESP components have undergone
considerable transformation since the program’s initiation in 1978. While
the designers of the program recognized that the relatively small size and
rural nature of the majority of Alaskan communities results in cultural
systems that are economically and socially well-integrated, the early studies
were divided between economic and cultural components. This artificial
division into distinct socioeconomic and sociocultural studies was not arbi-
trary; rather, the division was seen as a method of focusing the research.
Two simultaneous research programs were initiated, the socioeconomic studies
concentrating on the regional centers and the sociocultural studies concen-
trating on the satellite communities. In each instance, historical and
contemporary baseline data were collected and used to forecast future condi-
tions with and without OCS development. The sociocultural studies were depen-
dent on the demographic and emp]oymen% forecasts performed in the socio-
economic studies. In turn the socioeconomic forecasts were dependent on the
petroleum development scenarios prepared by other subcontractors. A brief
explanation of the petroleum development scenarios is followed by a descrip-
tion of these early socioeconomic and sociocultural studies.

Forecasting the potential socioeconomic orsociocultural impacts of a given
OCS lease sale is highly speculative. Unless accurate resource estimates
are available and corporate decisions concerning development schedules and
the location of production and support facilities are known, it Is Impos-
sible to project the impacts that oil development may have on the growth and
infrastructure of an individual community or region with exactness. Nonethe-
less, petroleum development scenarios can be made using preliminary (pre-
lease) resource data and a basic knowledge of the critical factors govern-
ing petroleum development decisions (e.g., size and location of reserves,
water depth, availability of suitable port sites, etc.). In the SESP, four
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scenari os were commonly produced. A base or non-OCS case, and three different
OCS petroleum development cases: 95 percent probability resource level
scenario, 5 percent probability resource level scenario, and mean probability
resource development scenario. The base case considers the “most likely”
manner in which a certain community would evolve without an OCS lease sale.
The 95 percent probability case is the low, or exploration-only scenario where
the volume of recoverable resources is so low that there is a 95 percent
chance of this being realized. The 5 percent, or high development scenario,
considers such a high volume of recoverable resources that there is only a 5
percent chance of it occurring. The mean level scenario is a statistical mean
of the high and the low scenarios. While these development scenarios do not
represent actual oil development levels they create a framework for the
forecasting of socioeconomic impacts. Finally, it should be noted that the
accuracy of the socioeconomic and sociocultural forecasts is necessarily

dependent on the accuracy of the petroleum development scenarios.

The purpose of the early socioeconomic studies (including SESP Technical
Reports Nos. 8, 11, 19, 32, 33, 40, 53, 59, and 69) was twofold. The first
purpose was to provide base case forecasts of future demographic and economic
conditions in the study communities without OCS development; and second, to
forecast future socioeconomic conditions in the study communities based on
the different OCS development scenarios. These socioeconomic studies were
conducted in regional centers and other communities considered possible
staging locations for offshore oil and gas development in the different 0OCS

lease basins.

The socioeconomic studies were prepared by economists and planners who
depended on an understanding of present and historic socioeconomic parameters
to make future projections. In these studies, two socioeconomic parameters,
often considered determinant variables, were of particular importance:
population and employment. Demographic variables of population growth, family
size, age, sex and racial composition were analyzed. Economic data on employ-
ment, seasonality of employment, and current and potential influences on the
different sectors of the economy were considered. In some cases economic
models were utilized in the socioeconomic analyses. These are described in
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the following section. An understanding of employment and population trends
allowed for forecasting future population and employment levels. Other
socioeconomic parameters discussed included: existing and future land use,
land ownership, housing, development constraints, and community facilities and
infrastructure.

Commonly these reports determined the levels of future growth to be
expected for various development scenarios and how this growth would affect
community needs and infrastructure. Many of the reports identified the
problem of land availability for development as a likely limiting factor for
growth. These early socioeconomic studies, while useful tools for assessing
OCS impacts, had several limitations. First, there was no consideration of
how growth in the regional center would affect the smaller communities within
the region. Second, the cultural implications of economic development in the
regional center were not discussed.

The early sociocultural studies attempted to assess the potential impacts
of OCS development on the subsistence oriented coastal communities by collect-
ing baseline data on the sociocultural systems within the smaller villages.
SESP Technical Reports Nos. 9, 22, 36, 39, 41, 47, 54, 64, 67, 70, and 74
provided baseline analyses and, in some instances, non-0CS and several OCS
forecasts of sociocultural conditions for a number of communities from the
Gulf of Alaska to the Beaufort Sea.

This research, conducted by social scientists, concentrated on the inter-
related and interacting elements which defined local cultural systems.
Each researcher divided the cultural system into a group of sociocultural
subsystems which were subsequently described and analyzed. Although the
identified cultural subsystems varied from researcher to researcher, the
following components were usually present: social organization and kinship,
politics, technology, economics (including subsistence), values and ideology.
Most researchers identified a theoretical orientation that guided their
analysis and aided in identifying important conditions and trends. The most
common theoretical orientation involved the concepts of cultural ecology and
historical materialism which consider the techno-economic relationship to the

126



environment as the determinant element in the cultural system. The predomi-
nance of this orientation is due to the subsistence-based society present
throughout rural Alaska. Other researchers believed that no subsystem should

be considered the operant variable unless empirically determined.

Future sociocultural conditions were projected through the identification
and monitoring of trends within the sociocultural system. In some studies the
researchers relied on the socioeconomic forecasts of other studies, particu-
larly employment and population figures, to aid in the projections of future
sociocultural conditions. All researchers were limited to discussing the

cultural variables likely to be affected by OCS development.

Through the identification of trends and the forecasts of future socio=-
cultural conditions, the likely effects of potential OCS development were
determined. “ Researchers repeatedly identified the importance of locally
available renewable resources to both the economy and culture of these rural
communities and briefly discussed the effects of altering this resource base.
Some researchers forecasted that an increased rate of change, combined with
the interaction between the subsistence-based and cash economies would in-

crease pressures on the traditional culture.

While these sociocultural studies produced good ethnographic baseline data,
there are a number of inherent limitations. First, with the exception
of subsistence activities, socioeconomic aspects of the study communities are
not discussed. Second, the number of communities included (as many as 30) and
other scope of work requirements often resulted in generalized overviews of
many important issues. Third, the qualitative nature of much of the data made
the impact of a given effect difficult to trace through the entire socio-

cultural system.

In summary, the early socioeconomic and sociocultural studies, while fruitful
first levels of analyses, have certain limitations. In terms of forecasting
future conditions these studies were dependent on the quality of the initial
petroleum development scenarios. The early sociocultural studies demonstrated

the importance of the economic subsystem within the smaller communities, while
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at the same time the early socioeconomic studies identified that subsistence
production and other sociocultural subsystems are active in the regional
centers. For these reasons, and others, there has been a re-emphasis in SESP
research. Analysis of the economic and cultural aspects of society have now
been united and research efforts are more closely integrated.

The reorganization of the SESP socioeconomic and sociocultural studies is
multifaceted. Research efforts have diversified while concentrating on
integrating the socioeconomic and sociocultural aspects of society. At the
same time efforts continue to establish an appropriate methodology for fore-
casting future conditions and responses to change in rural Alaska.

Recent efforts have concentrated on the linkages between socioeconomic
activities and cultural subsystems at both the village and regional levels.
One example of this integrated approach is SESP Technical Report No. 72,
prepared by Wolfe. In this study, the mixed, subsistence-based economy of
six lower Yukon villages is analyzed. Cultural elements such as land use,
exchange networks and extended family harvest groups are considered in the
socioeconomic context of the commercial salmon fishery and the need for cash
for successful subsistence production.

Other studies have attempted to cluster communities that are linked by
similar physical (geographic proximity), cultural (kinship ties, ideologies)
and economic (trading networks, resource bases, and employment activities)
characteristics. In theory, once these clusters have been established,
ethnographic data can be discussed for entire regions or subregions; community
level analysis is necessary when an individual village differs from its
identified cluster.

Finally, there has been a series of community specific studies that attempt to
forecast future social, economic and cultural conditions. These studies are
divided into two major categories: those that forecast the effects of dis-
ruption on the study villages® subsistence harvests (SESP Technical Reports
Nos. 89, 90, and 91), and those that consider the effects of different growth
or development scenarios on the study community {SESP Technical Reports Nos.
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92, 93, and 104). All of these studies are based on extensive fieldwork and
provide substantial ethnographic baseline data. The success of the different
forecast methodologies varies and is detailed later in this report.

In conclusion, the socioeconomic and sociocultural studies have undergone
substantial transformation during the course of the SESP program. Baseline
methods have become more rigorous and defined. At the same time, current
research efforts attempt to more fully integrate the economic and cultural
aspects of society. Research efforts produce quality analytical baselines,
clearly identifying trends of change. However, the methods of forecasting
change (especially magnitudes of change) and measuring the effects of 0OCS
development are generally not well developed. While the SESP represents the
beginning of a longitudinal baseline for rural communities throughout the
state, there are still information gaps in the existing social, economic and
cultural data base. With the assistance of a growing longitudinal baseline,
the accuracy and reliability of OCS forecasting methodologies will likely
improve. To date no formal cumulative impact assessment methods have been
developed within this literature although cumulative impacts are a concern

identified in several studies.
3.4.2 ECONOMIC MODELS

This section provides an overview of the previous SESP efforts at modeling the
Alaska economy with special emphasis on the North Slope economy. It begins
with an introduction to the models and their applications. Although many of
SESP's Technical Reports deal with economic or economically related social and
demographic issues, the economic models on which these reports are based are
limited to the Man-in-the-Arctic-Model (MAP), the Smal 1 Community Impact Model
(SCIMP), the Rural Alaska Model (RAM), and the Alaska Consultants® Economic

Base Model.

A simple “Economic Base” type model is used in several SESP local socio-
economic systems analyses, especially those conducted by Alaska Consultants,
Inc. This model is founded on the idea that employment and resulting wage
income derives from “basic industries,” which are those industries providing
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goods and services to the world outside the local economy. The outside
income which these “basic industries” produces permits the employment of
service and support workers in the so-called “non-basic” sector. Thus, each
job created in a basic industry sector (such as oil and gas development)
results in additional non-basic employment. The total number of positions
created by increasing the basic sector by one is called the “multiplier.” (A
thorough discussion of the application of the multiplier to the Alaska economy
appears in Technical Report No. 73, Chapter 11.)

The MAP model utilizes the economic base approach, but is more sophisti-
cated. MAP disaggregate both the exogenous (basic) and support systems
(non-basic) sectors into several sub-sectors. In addition, MAP incorporates
demographic and fiscal submodels. Although designed as astatewide model, MAP
results can be localized by a regional submodel. This submodel divides
impacts based on the historical employment/population ratio within each
region.

The SCIMP model is conceptually similar to the MAP model. However, whereas
MAP must be run for the entire state, then disaggregate into regional
components, SCIMP is built up directly from community or regional data.
A second major difference is that whereas MAP derives the multiplier from an
historic data base, the labor force participation rates, and other important
parameters in SCIMP, these parameters must be supplied by the user. As a
result of these differences SCIMP is more flexible than MAP in local planning
and policy formulation, because it permits modeling of different local policy
alternatives. The local scale of SCIMP also permits modeling of local fiscal
policies. Another advantage of SCIMP is that the employment multiplier can be
changed over time. Generally, as an economy becomes more developed and
diversified, the multiplier increases.

The Rural Alaska Model (RAM) is structurally very similar to SCIMP. Like
SCIMP, RAM is a disaggregate economic base model. Population is differentia-
ted between native and non-native, and by age and sex cohorts. The major
difference between SCIMP and RAM is the computer language in which they are
programmed. SCIMP is programmed in FORTRAN which makes it difficult to
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restructure without extensive programming and debugging. RAM is programmed
in TROLL, a language specifically developed for solving simultaneous equa-
tions. Changes in the model structure, which would require extensive FORTRAN
reprogramming in SCIMP, can be accomplished by changing a few lines in RAM’s
program. The RAM model has been specifically adapted to the North Slope
conditions by adding a detailed specification of the borough’s fiscal situa-
tion. The resulting North Slope model is described more fully in Technical

Report No. 85.

In conclusion, the socioeconomic modeling efforts developed to date through
SESP represent a dedicated effort to measure and forecast the impacts of
unique developments on small communities with undeveloped economic struc-
tures. The attempts have been at least partly successful. Simple economic
base models and attempts to derive regional impacts from unwieldy statewide
models have led the way to the more community-specific SCIMP model and its

more user-friendly descendant, the RAM model.

However, despite these methodological advances there is still no model
which offers a systematic approach to two critical socioeconomic issues
related to identifying cumulative economic impacts: structural change and the
interactions of the traditional and the cash economies. Ironically perhaps,
the two studies which specifically incorporate cumulative economic impacts in
their titles, Huskey (1979) and Dames & Moore (1982) do not have applicability
to this project due to their respective focus on: statewide economic and
population projections inappropriate to the North Slope Borough and cumulative
or concurrent economic and labor requirements of Bering Sea petroleum develop-
ment scenarios. However, this is in fact consistent with experience in

reviewing the cumulative impact assessment literature discussed earlier.

3.4.3 REVIEW OF THE LITERATURE

The following section contains brief summaries of SESP Technical Reports
deemed likely to contain useful insights or methodological approaches with
potential relevance to the development of a cumulative Impact assessment
method for the North Slope Borough. Reports were also reviewed in order to
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understand the evolution and development of the SESP program, in order to
avoid duplicating previous approaches, and to glean whatever information was
available on the analysis of cumulative social, economic and cultural impacts
of petroleum development. Of the reports reviewed and presented here, only
Alaska Consultants (1978) , Worl Associates (1978), Worl Associates (1978),
Louis Berger & Associates (1982), Louis Berger & Associates (1983), Kruse, et
al (1983), Jorgenson (1984), Luton and Cortese (1984), and Alaska Consultants,
et al (1984) were deemed to have limited relevance to this project. Of
these studies, only Kruse, et al (1983) presents a method which might be
adapted to include cumulative impact assessment in Alaskan Arctic settings.
The reports without direct relevance are then presented.
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RELEVANT STUDIES
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Alaska Consultants, Inc. 1978. Beaufort Sea region - manmade environment.
Report for Peat, Marwick, Mitchell & Co. and Bureau of Land Management, Alaska
OCS Office, Anchorage. Technical Report No. 8. 282 pp.

Summary:

Technical Report No. 8 provides a general baseline description of the Beaufort
Sea region as well as detailed discussions for four communities: Barrow,
Kaktovik, Wainwright and Nuiqsut. Specifically, socioeconomic parameters such
as population and economy, community facilities and services, local government
organization and, for some villages (Wainwright and Nuigsut), land use, land
status, utilities, and transportation facilities are described. Because
accurate iInformation on these subjects was not readily available, the
researchers relied on field trips to the four communities as well as agency
and private company information. This baseline document describes the effects
of oil development at Prudhoe Bay and the subsequent establishment of the
North Slope Borough on the Inuit inhabitants of the Beaufort Sea region. The
baseline data provided in this report is a prerequisite for later discussions
of future socioeconomic conditions in the area. No economic modeling is
included. No cumulative impact assessment methods are presented. However,
the qualitative and quantitative information in this report should be used to
help construct an adequate sociocultural monitoring program to establish time
series data to use in cumulative impact assessment. Therefore, this report
has only limited relevance to this project.

Worl Associates. 1978. Beaufort Sea region - sociocultural systems. Report
for Peat, Marwick, Mitchell & Co. and Bureau of Land Management, Alaska OCS
Office, Anchorage. Technical Report No. 9. 168 pp.

Summary:
Worl Associates prepared the first sociocultural systems baseline analysis for

the Socioeconomic Studies Program. Technical Report No. 9 “attempts to
demonstrate that the social, cultural, and psychological values are as
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important as the economic values of the environment to the regional popula-
tion” (Worl 1978:9). -The document outlines the aboriginal social and cultural
organizations of the North Slope Inuit which are considered the foundation of
the present society. In addition, baseline information for the historical
period (exploration, commercial whaling, fur trade, and NPR-A exploration) is
provided.

A description of the contemporary period begins with a detailed account
of local and regional political development. The village councils of
Wainwright, Point Hope, Kaktovik, Anaktuvuk pass, and Barrow are described.
The importance and effectiveness of regional cooperation is demonstrated
through descriptions of several important institutions: Arctic Slope Native
Association, Arctic Slope Regional Corporation, North Slope Borough, and

others.

This baseline report also discusses socioeconomic subsistence patterns.
The impact on local residents of restrictive wildlife regulations, local
attitudes towards petroleum development, as well as present land use patterns
are described. In addition, the economic, social, and cultural importance of
subsistence is presented. The final section describes areas of potential
conflict between the Inuit and Western cultures, the increased rate of social
change, and the negative impacts of this change already being manifested on
the North Slope. Worl Associates concludes that despite numerous changes
which have occurred and continue to occur in the Beaufort Sea region, the
traditional elements of Inupiat culture and society remain intact.

This report identifies a large number of potential sociocultural indica-
tors which might be incorporated into a cumulative impact assessment method.
However, these indicators need to be screened and agreed upon by a variety of
practitioners before being implemented in a sociocultural monitoring methodo-
logy or used in cumulative impact assessment.
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Worl Associates. 1978. Assessment of change in the North Slope, Beaufort Sea
region, sociocultural systems. Report for Peat, Marwick, Mitchell & Co. and
Bureau of Land Management, Alaska OCS Office, Anchorage. Technical Report No.
22.. 107 pp.

Summary:

Technical Report No. 22 prepared by Worl Associates, used baseline socio-
cultural analysis (Worl Associates, 1978), as well as projected economic
and demographic impacts (ISER, 1978), man-made environment impacts (Alaska
Consultants, 1978), transportation impacts (Dooley & Associates, 1978), and
natural-physical environment impacts (Dames & Moore, 1978) to identify poten-
tial sociocultural impacts. These impacts were then matched with six socio=-
cultural impact categories (see below) so that the overall effects on tradi-
tional values and sociocultural systems of a non-0CS scenario and four differ-
ent OCS scenarios could be forecast.

The six sociocultural impact categories Worl Associates identified as funda-
mental to the Inupiat sociocultural system are paraphrased here.

0 Subsistence. The presence of the socioeconomic subsistence system
distinguishes the Inupiat from a westernized society totally dependent
on a monetary economy. Although interrelated with other sociocultural
impact categories (e.g., cultural values, social health, etc.), the
habitation and utilization of the natural environment and its re-
sources for food and clothing are fundamental to the Inupiat sociocul-
tural system.

o Cultural Values. “The intrinsic cultural values of the North Slope

indigenous population appear to emanate from their deep emotional
attachment to their natural and physical environment and their inter-
action with it. This value system... gives coherence to their actions
relative to their life on the land, their knowledge of the environ-
ment, a dependency on traditional skills, and continued reliance on
the extended family” (Worl Associates, 1978:7).
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o Political . The Inupiat majority control of local and regional govern-
ment results in these political institutions reflecting values and
sociocultural expectations (particularly protection of the environment
and subsistence). The North Slope Borough, generating internal changes
and responding to external pressures, was the primary institution
monitored.

o Interethnic Relationships. Interethnic relationships may influence the

patterns of behavior of both the indigenous population and the mi-
grants. The effects on non-Inupiat population increases (particularly
in the permanent communities) must be a primary consideration in the
sociocultural assessment.

o Social Health. Because social well-being of a population is an indi-
cator of the adjustments a population makes to changes, the presence of

social disturbances as reflected in crime, alcoholism, drug abuse, and

other forms of destructive behavior were evaluated.

o Family Relationships. Family organization, strengthened by patterns of

sharing and cooperation, has been considered the reason for the surviv-
al of the Inupiat sociocultural system. Current changes in the politi-
cal and economic sphere will determine the viability of the extended
family and its ability to cope with further changes.

Worl Associates used qualitative analysis of the impacts on these six socio-
cultural categories to describe the net effect of each different petrole-
um development scenario. The report concludes that despite 150 years of
contact with Western influences, and the incorporation of many Western goods
and services, the Inupiat of the North Slope have been able to persist as a
cultural enclave within a larger Western society.

While Worl Associates recognize the importance of determining and assessing
cumulative impacts (p. 6), no method is presented for undertaking such an
analysis. However, the designation of key sociocultural impact categories is
helpful in choosing appropriate cumulative impact indicators for a viable
cumulative impact methodology. Therefore this report has only limited rele-

vance to this project.
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Berger, L. & Associates, Inc. 1982. Forecasting enclave development alterna-
tives and their related impacts on Alaskan coastal communities as a result of
0CS development (Final Reort). Anchorage, AK. Report for Minerals Management
Service, Alaska 0CS Office, Anchorage. Technical Report No. 76.

Summary:

This report presents a model designed to assist MMS in predicting the socio-
economic and cultural impacts on Alaskan communities associated with offshore
oil exploration and development. The model 1is divided into three elements
dealing with: industry-community decisions, direct impacts and indirect
impacts. Twelve categories of direct impacts were identified along with 135
types of potential indirect impacts. Each indirect impact was linked to a
category and level of direct impact based on the most recent field research in
Alaska. The model was applied to Nome and Dutch Harbor/Unalaska to determine
a set of direct and iIndirect community impacts under alternate siting
decisions for O0CS-related onshore facilities, located in or near those
communities.

Figure 24 is a flow diagram showing the detailed steps of the model. The
model”s runs are dependent upon information from U.S. Geological Survey
reports, SESP reports, SCIMP model runs, other secondary data sources and
field work. Depending on the level of activity (i.e. exploration, development
or production), the direct impact component of the model converts the output
of the Industry-Community analysis into a table of direct impacts of 0OCS
development. These are then used to determine the indirect impacts which the
community is likely to experience as a result of OCS development. The effects
of development on 36 direct impacts are considered within the following eight
categories:

1) local economy

2) local labor force
3) land use patterns
4) utilities

5) community services
6) tax base
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7) transport facilities
8) presence of newcomers

For purposes of this model an indirect impact is defined as “significant
change in the economic, social or cultural organization of a community that
results from one or more of the direct impacts.” The authors note that not
all causal relations between direct and indirect impacts have been estab-
lished, but using Alaskan literature and research, three categories (social,
cultural and economic impacts) and 135 separate social, cultural or economic
indirect impacts are defined. These indirect impacts are then associated with
one or more of the direct impacts so that the likely indirect impacts are
determined for each individual direct impact. IT the model is to prove
effective, these linkages, derived from a wide range of recent impact research
should be continually updated as causal relationships within the sociocultural
system are determined.

This model and particularly its identification of direct and indirect impacts
of specified levels of OCS development, “near a specified community with its
particular characteristics, and-with a particular type of onshore industrial
presence and interaction with that community” is of potential interest in
developing a cumulative impact assessment methodology. However, the model
fails to take into account the iIndirect impacts on social, cultural and
economic parameters of physical changes associated with proposed develop-
ment projects (i.e. habitat loss leading to reduced subsistence harvest).
There is also no specification of which indirect impacts are the key cumula-
tive impacts, and no idea is given of their relative importance to maintenance
of existing sociocultural and socioeconomic systems. The list of 135 indirect
impacts is a useful presentation of likely impact criteria. However, these
need to be more closely interrelated to basic social and cultural systems and
levels of likely change. The model’s generalized nature also tends to ignore
or downplay the relative importance of certain aspects or unique features of
individual communities. The model also has no way of distinguishing or
including the incremental impacts of a variety of present or planned develop-
ment projects including non-0CS projects.
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Berger, L. & Associates, Inc. 1983. Social indicators for OCS impact moni-
toring. Report for Minerals Management Service, Alaska OCS Region Anchorage.
Technical Report No. 77. 3 vols.

Summary:

This report presents the results of a social indicators study designed to
define indicators of social well-being, to validate those indicators in
subsequent tests, and to design a methodology which MMS may utilize in moni-
toring the effects of OCS development in potentially affected regions of
Alaska. The report uses ethnographic baseline information gathered in two
different geographic regions of Alaska to analyze the potential impacts of oil
and gas development on the quality of life in Alaskan villages. The primary
field research was conducted in Kotzebue, Selawik, Kiana and Noatak in the
NANA (Northwest Alaska Native Association) Region and in Unalaska, King Cove,
Nikolski and St. George in the Aleutian-Pribilof Region. Research methods
included participant observation, the collection of focused responses as well
as secondary aggregate data (socioeconomic) collected at the regional and

village levels.

The initial social indicators research resulted in the preliminary selection
of 13 individual-level, 13 institutional-level variables, and four sets of
time-series data, to be potential indicators of community well-being in
village Alaska. Because they were defined for only eight communities at one
point in time, the authors pointed out that these variables must be validated
and, If necessary, revised, in more communities and at one or two additional
points in time before they can be utilized in a monitoring program.

To accomplish the objective of the fTirst phase of the social indicators
study, the research team first established a sociocultural contextual back-
ground for both regions and then collected primary data on a wide range of
varibles for the selected communities. This primary data collection lasted
for about two weeks in each village and was guided by data collection proto-
cols corresponding to key domestic and institutional topics. Time series of
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aggregate secondary data were also collected and analyzed on both the village
and the regional levels.

The primary and secondary data were manipulated into matrices, and a smallest
space analysis was used to identify conspicuous clusters of variables and to
reveal those individual and institutional variables and sets of time series
data that served as the best individual indicators of the larger variable
clusters. These variables are listed in Table 1 and suggest that social
well-being is tied to income levels, village size, subsistence economies and
sharing practices of individuals and households, and to the focus of power and
the relations among village leaders and institutional employees.

Although the indicators selected by the authors for use in longitudinal
monitoring of social well-being are certainly of value in tracing change in
Alaskan communities affected by OCS development, they do have certain limita-
tions. Excessive emphasis in the indicators is placed on income-related
indicators or other indicators linked to specific data series currently
available. Therefore the indicator series is skewed and reflects available
data sources and their correlations, rather than being based on new empirical
investigations of other aspects of village sociocultural systems. Important
aspects of subsistence activities are not included nor are spatial indicators
(land use and occupancy patterns, etc.). Nevertheless, the study does provide
some valuable guidance in assembling a list of social indicators of use in
fashioning a viable cumulative impact assessment method for the Alaskan
Arctic. However, the exceptional complexity of the data manipulation and
indicator selection techniques render this approach infeasible in most likely
cumulative impact assessment applications. Therefore, only limited use of
this work will likely be made by those interested in cumu ative impact assess-
ment.

When or if a viable time-series monitoring program t ased on key social
indicators is operational (cited here and possibly elsewhere), data from such
a source will probably be of greater use to cumulative impact assessment,
particularly if such a series reflects the communities likely to be affected
by proposed and projected OCS and non-OCS development projects.
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TABLE 1

KEY SOCIAL INDICATORS

Individual-level Variables

Household Income

Percentage of Total Income Earned

Percentage of Total Income Unearned

Proportion of Total Earned Income That is Derived from Government
(Public) Sources

Stability of Earned Income

Stability of Unearned Income

Income Pooling, Labor, and Resource Sharing

Investment of Percentage of Total Income in Subsistence Harvest

Expenses

Household Size

Domestic Functions and Child Rearing Practices

Household Dynamics

Village Size

Institutional-level Variables

Residents” Perceptions of the Locus of Control Over institutions
Native Participation in Formal Village Institutions
Sodality Memberships Overlap Among Institutional and Village Leaders

Time-Series Data

Internal Population Growth

School Enrollment

Government and Private Sector Employment
Welfare Payments

Source: Berger, L. & Associates, Inc. 1983. Social indicators for imPact
monitoring.
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Kruse, J.A. et al. 1983. A description of the socioeconomic of the North
Slope Borough. Institute of Social and Economic Research, University of
Alaska, Anchorage, AK. Report for Minerals Management Service, Alaska OCS
Regi on. Technical Report No. 85.

Summary:

Technical Report No. 85 describes current social and economic conditions
on the North Slope and establishes a pragmatic analytical framework with which
to project changes in the sociocultural and socioeconomic systems as a result
of OCS Lease Sale 87. Because of numerous recently published baseline des-
criptions, this report does not contain a comprehensive analysis of social and
economic conditions but rather focuses on important social and economic
changes that could be affected by OCS development. Six potentially signifi-
cant economic and/or social factors that could be influenced by continued
petroleum development are identified:

0 decrease in the net supply of subsistence resources available to
Inupiat hunters,

0 increased social stress due to perceived threats to subsistence
resources,

o enhancement of expected North Slope Borough financial situation in the
next decade,

0 increased industry employment,

o change in ability of local institutions to influence development
activities,

o long-term changes in Inupiat cultural values.
According to the analytical framework presented, the economic and social

well-being of North Slope Inupiat is dependent on both external forces of
change and internal-induced changes. The external forces of change include
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oil development, restrictive fish and game regulations, and changes in federal
law. The internally-induced changes include population growth, changing
economic needs, and social, cultural, and ideological changes (e.g., food
tastes and preferences). The authors note the impossibility of assessing all
of these internal changes within the time limits placed on the research.

Based on its use of the North Slope model, an adaptation of the RAM economic
model , this report is the most thorough and significant modeling of the
economic impacts of OCS development conducted to date. The NSB model has
a very detailed specification of the fiscal position of the borough. The
basic employment estimates for native participation in the 0CS-related work-
force and the multipliers used for estimating non-basic impacts are based on
historical experience. The increase in government employment forecast to
occur due to OCS revenues is based not on an abstract multiplier, but is based
on the forecast borough revenues. The analysis concludes that statutory
limitations on the borough’s taxation authority will minimize future fiscal

impacts of further OCS development.

The demographic and employment impacts within the borough are apportioned
among the villages based on their 1980 shares of the borough population. This
is an oversimplification. However, the model is quite flexible and could

easily be adapted to address this and other limitations.

“An elaborate flow chart shown in Figure 25 was developed for the report.
It details the interrelationships between the traditional and cash economies
and their relationship to population, migration, economic and social well-
being. However, these interrelationships are not documented in the report.
Rather, the cash economy and demographics are rigorously modeled while the
traditional economy and economic well-being aspects of the study are based on
a compilation and analysis of testimony presented by natives to interviewers
and in official hearing testimonies. Nevertheless, the authors” qualitative
insights into projected cumulative impacts of North Slope Borough petroleum

development are well-documented and convincing.
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The overall analytical framework used in this report to forecast economic,
social and cultural changes does provide a rational explanation of how
the different variables, conceptual components, and subsystems are related.
This causal description allows for the forecasting of some subsystems within
the framework at the present time (e.g., population, North Slope Borough
revenues and expenditures) while providing a framework for the forecasting of
other subsystems when viable conclusions about these variables are determined.
While the present study does not consider some critical socioeconomic issues
(e.g. , the interrelationship between the traditional and cash economies and
detailed description of present land use patterns), the flexible nature
of this analytical framework for forecasting could be adapted to include other
important socioeconomic and sociocultural variables or subsystems. Finally,
the subsystems presented as the end-points of the analytic framework, the
economic and social well-being of North Slope Inupiat, are poorly defined.
However, this report is an important starting point for isolating cumulative
social , economic and cultural impacts of petroleum development on the North
Slope Borough and the analytical framework or forecast methodology has poten-
tial utility as a method to be incorporated into cumulative impact assessment.

Jorgenson, J.G. 1984. Effects of renewable resource harvest disruptions on
socioeconomic and sociocultural systems impact analysis: Unalakleet, Norton
Sound. Report for Minerals Management Service, Alaska OCS Office. Technical
Report No. 90.

Summary:

This report is one of three village studies (the other two being Gambell
and Wainwright) designed to assess the potential economic, social and cultural
effects of disruption to village subsistence harvest and use of local renew-
able resources caused by environmental disruptions related to future offshore
0il and gas development activities. Based on ten months of fieldwork and
literature review, the researchers collected and analyzed baseline ethno-
graphic information on the sociocultural and socioeconomic systems of
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Unalakleet. The researchers gathered field data through the use of anthro-
pological observations of daily activities and protocol observations (focused
responses to sets of topics resembling open-ended interviews). The ethno-
graphic baseline describes the social, economic and cultural systems in
Unalakleet with particular emphasis on their linkages to the harvest of
renewable resources. The authors conclude that despite fast-paced tech-
nological and economic change in the community, subsistence activities remain
integral to the socioeconomic and sociocultural systems of Unalakleet.

Jorgenson (1984:315-322) sets forth a list of eight major impact categories
related to subsistence and assumed to be impacted by harvest disruption.
The eight major categories are identical to those listed in SESP Technical
Reports Nos. 89 and 91 and include:

Subsistence

Technology

Economic Organization

Ideas and Sentiments Regarding the Importance of Naturally Occurring
Species

Social Organization

Reliagion

Political -Economic Institutions

Helping Services

O O0OO0O0o

O 00O

He further divides these eight impact categories into 167 subcategories.

In the final chapter of the study, Jorgenson explains the strategy of the
report is first to “provide background information for the situational logic”
to be used in determining the consequences, and then to propose the conse-
guences of harvest disruption on the cultural system (Jorgenson, 1984:326).

The background information Jorgenson provides consists of two main components.
The first one is:

I. A definition of the levels of disruption and rationale for the
distinctions between them.
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A. In defining levels of disruption, Jorgenson sets forth a ranking
of food sources based upon four interdependent Tfactors:

1. Contribution to diet (over past five years)

Resources identified as either:

0 predominant staple in quantity; or
0 secondary food sources; or
o tertiary food sources.

2. Efficiency in extracting the resource. Resources are ranked
on a scale of one to six depending on the amount harvested in
relation to the allocation of labor-time, distances traveled,
cash and equipment.

3. Preferences for resources. ranked on a scale of one to
three.

4. Resource availability, which ranks the concentration and
abundance of resources on a scale of one to three.

Jorgenson concludes that, with & few exceptions, the resources that
contribute the most to Unalakleet diets tend to be the most abundant,
the most preferred, and the most efficiently extracted (Jorgenson,
1984: 336). Also, in some cases, cultural factors rather than
natural factors determine the selection of predominant staples in the
diet (e.g., seals and waterfowl).

B. Jorgenson next outlines three harvest disruption scenarios (low,
medium and high) which are predicated on the unavailability of

certain combinations of primary and secondary resources

0 Low level disruption is the current situation in which yearly
variations in weather, ice conditions and resource fluctuation
hinder the harvest of some resources at different times.

o Disruptions to combinations of three predominant staples and
secondary food sources (any combination thereof) for two
consecutive seasons constitutes a medium level disruption.
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o High level disruption is the condition in which four predomi-
nant staples and secondary food sources are unavailable
throughout a year.

The second component of Jorgenson’s background information is:

11. “A comparative assessment of consequences to Native American culture
from rapid, large-scale energy developments--focusing on similarities
and differences between Eskimos and Western American Indians” (Jor-
genson, 1984:326).

This comparative discussion is presented because Jorgenson considers
it “crucial in anticipating cultural consequences from large-scale,
rapid industrial developments in Unalakleet" (Jorgenson 1984:341) and
because it “will provide us with a comparative framework from which
concluding postulates about the consequences from medium and high
levels of disruptions to the harvests. ..can be drawn” (Jorgenson
1984:342).

These statements suggest a methodology based largely on comparative
assessment; however, Jorgenson does not explain how he uses the
comparison to generate a harvest disruption impacts assessment for
Unalakleet.

Jorgenson then describes the main cultural consequences to Western American
Indians and North Slope Inupiat from energy-related developments. He also
briefly describes some potential effects of energy-related developments
in Norton Sound on Unalakleet, without explaining the purpose or basis of
these projections.

Finally, he presents the consequences of medium and high level harvest
disruptions. The effects of medium level disruptions include:

0 Pursuit of less preferred and less efficiently harvested resources
o Increased dependence on welfare programs
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0o Redistribution of resources within the village

0 Requests for assistance from the kinship network extending beyond the
village

0 Household consolidations

0 Increased friction, criticism and confrontation with non-Native users
of subsistence resources

0 Temporary out-migration

0 Search for solutions through lawsuits and social movements

The effects of high level disruptions include:

0 Substantial out-migration

o Intensification of all impacts specified for medium level disruptions
SO0 as to require major state and federal governmental intervention

o Efforts to have disruptive oil-related activities removed from the

region and barred from future return

The consequences described within each of these scenarios emphasize local
behavioral reactions, with little mention of the impacts on the cultural

components such as the values system, the political system and the sharing

networks. Furthermore, the report does not make clear the process by which
Jorgenson goes from impact categories to consequence projections. He does
outline assumptions in Part 111, followed by an extensive list of impact

categories believed to be affected by harvest disruptions. However, Jorgenson
is not clear in linking the assumptions; the impact categories, the ranking of
harvestable resources and the consequences of harvest disruption.

In short, the methodology employed in this study appears to be grounded
in comparison. An ethnography of Unalakleet is presented along with an
analysis of subsistence resources and levels of disruption. The similarities
and differences between Unalakleet natives and Western American Indians are
discussed; and then consequences of harvest disruption are presented for
Unalakleet, apparently based on the similarities they share with Western
American Indians and the documented impacts on the latter group of rapid,
large-scale industrial developments. No cumulative impact assessment method

151



is presented. Nevertheless, the consequences illustrated as a result of
harvest level disruptions might be cumulative impacts worthy of investigation
in a suitable cumulative impact assessment methodology. This report is of

limited relevance to this project.

Luton, H.H, and C.F. Cortese. 1984. Effects of renewable resource harvest
disruptions on socioeconomic and sociocultural systems: Wainwright, Alaska.
Report for Minerals Management Service, Alaska OCS office. Draft Final Report
No. 91.

Summary:

This report is one of three village studies (the other two being Gambell
and Unalakleet) designed to assess the potential economic, social and cultural
effects of disruption to village subsistence harvest and use of local renew-
able resources caused by environmental disruptions related to future offshore
oil and gas development activities. Through six months of fieldwork (1982)
and related literature reviews, the researchers collected and analyzed base-
line ethnographic information on the socioeconomic and sociocultural systems
of Wainwright, an Eskimo community on the Chukchi Sea coast where residents
continue to harvest and use local resources. The field methodology consisted
of interviews and focused discussions. The researchers had hoped to collect
quantitative data on subsistence, but were unsuccessful. Thus, the study
became a traditional ethnography relying on a few helpful people and observa-
tions. The baseline includes a species-by-species analysis of the collection,

distribution, use and importance of local resources.

The baseline describes the social, economic, and cultural systems in
Wainwright in terms of their linkages to the harvest of renewable resources.
The baseline analysis compares 1982 findings with previous data available from
the literature (e.g., 1955 and 1965). The authors conclude that despite
historic forces of change (e.g., commercial whaling and fur trading) and more
frequent and faster paced change (e.g., new technology, increased wage employ-
ment, local construction), hunting and fishing and gathering remain integral

to the socioeconomic and sociocultural systems of Wainwright residents.
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Following the ethnographic baseline, Luton and Cortese discuss the impacts of
harvest disruptions. They outline several assumptions and eight major impact
categories of relevance to subsistence and harvest disruption. The major
categories are further subdivided, yielding a total of 171 categories. The
major ones are identical to those outlined in SESP Technical Reports Nos. 89

and 90 and include:

Subsistence

Technology

Economic Organization

Ideas and Sentiments about the Importance

o O o o

of Naturally-occurring Species
Social Organization

Religion

Political-Economic Institutions

o O o o

Helping Services

Next, Luton and Cortese summarize five principal factors in the well-being of
those Wainwright Inupiat that are most dependent on subsistence resource
harvest. It is unclear how these five factors are related to or derived from
the impact categories outlined above. The five factors which would be
adversely affected by a serious disruption of subsistence resources are:

o Food and nutrition

o Illness prevention

o Efficacy and self-esteem

o Social network: Tamily, friendships and community

o The “Eskimo Way”

The authors go on to discuss previous changes iIn resource availability
and the community response in those times to the harvest disruption. They
describe seven disruption factors which would affect the ability of the
village to cope with shortages. These factors are:

0 Magnitude of disruption
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o Size of area disrupted

o Number of species affected

0 Season of the year *

o Timely availability of alternative species
o Volume of stored subsistence products

o0 Length of disruption

Lacking validated time-series data, Luton and Cortese state they cannot
present scientific predictions of harvest disruption impacts. They define
low, medium and high levels of disruption which are followed by “plausible”
consequences to Wainwright of medium and high levels of harvest disruption.
(Low Tevel is considered to be the current condition of minor and temporary
disruptions.)

The method employed by Luton and Cortese appears to be based upon com-
parison of their ethnographic data with that of prior field investigations.
However, the authors do not clarify the process by which they use these com-
parisons to make their projections. Also unclear is the role of assumptions,
impact categories, well-being factors and shortage factors in the specific
process of making projections. No cumulative impact methods are presented.
However, some of the parameters of harvest disruption may have relevance to
cumulative impact assessment. This report has limited relevance to this
project.

Alaska Consultants, Inc. C.S. Courtnage, and Stephen Braund & Associates.
1984.  Barrow Arch socioeconomic and sociocultural description. Report for
Minerals Management Service, Alaska OCS Region, Anchorage. Technical Report
No. 101.

Summary:

This report presents a description of current socioeconomic and sociocultural
conditions in the Chukchi Sea communities of the North Slope Borough. Recent
changes and trends in the economic and cultural structure and organization of
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the study communities (Point Hope, Point Lay, Wainwright, Atgasuk and Barrow)
are analyzed. Previous fieldwork by Alaska .Consultants, Inc. provided
extensive economic, demographic and infrastructure background information for
each community. Therefore, Tfield research for this “study focused on the
subsistence economy and subsistence land use patterns of each study community
and the Chukchi Sea region as a whole.

The report includes the first detailed discussion of the interrelationships
between the subsistence and cash economies on the North Slope. Topics
considered in this discussion include: recent changes in techniques and
timing of subsistence harvest activities, the costs associated with subsis-
tence activities, changes in target species, the sharing of subsistence
harvest products and equipment, the availability of subsistence leave time,
subsistence harvesting scheduling problems and others. In addition, local use
of coastal lands and offshore areas for marine oriented subsistence activities
are delineated on land use maps for the major marine species harvested in each
community. This analysis of the interactions between the traditional and cash
economies, in combination with the other socioeconomic and sociocultural data
presented, is necessary for forecasting potential impacts and changes result-
ing from the Barrow Arch lease sale and subsequent oil and gas development.

This report does not present any cumulative impact assessment methods.
However the report does provide some useful insights into the requirements and
limits of an impact forecasting methodology. This report has limited rele-

vance to this project.
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STUDIES WITH NO DIRECT RELEVANCE

156



Alaska Consultants, Inc. No date. Beaufort Sea region socioeconomic base-
line. Report for Bureau of Land Management, Alaska OCS Office. Anchorage,
Technical Report No. 11,

Summary:

This report describes and provides baseline conditions on the population,
economy, services, history, land use, and governmental structure of the North
Slope Borough Communities. While providing useful background information, the
report does not attempt to model economic interactions either within the
Borough or between the Borough and the state. No method is presented to
assess the cumulative impacts of multiple development projects. This report
has no direct relevance to this project.

Alaska Consultants, Inc. 1978. Beaufort Sea region - manmade environment.
Report for Peat, Marwick, Mitchell & Co. and Bureau of Land Management, Alaska
OCS Office, Anchorage. Technical Report No. 19.

Summary:

Technical Report No. 19 evaluates the potential impact of OCS development
on the population, economy, and infrastructure of four North Slope communi-
ties: Barrow, Wainwright, Nuigsut and Kaktovik. Projections of population
and employment were made for a non-0OCS case and for four OCS scenarios
(Camden-Canning, Large and Small Prudhoe Bay, and Cape Halkett OCS scenarios).
In the non-0CS case, community population and employment forecasts were made,
regional and community services likely to be affected were described (i.e.,
education, public safety, recreation, utilities, housing, and local government
revenues), and finally, using infrastructure standards, the potential impact
of the non-0CS population projections on these community services were as-
sessed. North Slope Borough capital improvement plans were included in this
non-0CS case. Using population and employment projections related to each OCS
scenario and infrastructure standards, the potential impacts to human services
and infrastructure were next made for each of the four communities for each
OCS scenario. In each scenario, population and employment projections were
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used to project North Slope Borough revenues and expenditures as well as
changes in the individual communities’ infrastructure. These socioeconomic
forecasts relied on baseline data and population forecasts from SESP Technical
Reports Nos. 8 and 18. No cumulative impact assessment methods are presented.

This report has no direct relevance to this project.

Alaska Consultants, Inc. 1979. Northern and Western Gulf of Alaska - local
socioeconomic baseline. Report for Peat, Marwick, Mitchell & Co. and Bureau
of Land Management, Alaska OCS Office, Anchorage. Technical Report No. 32.

539 pp.
Summary:

Technical Report No. 32 is a baseline document of existing (1978) socio-
economic conditions in Yakutat, Cordova, Seward and Kodiak. For each
community the present status of the following are described: existing popula-
tion and economic conditions; land use, land tenure, and housing conditions;
community facilities and services (including public safety, health and social
services, education, recreation, and utilities); and local government organi-
zation. In addition, an analysis of the social characteristics of Yakutat are
included. These baseline data are a prerequisite for forecasting future
socioeconomic conditions in these communities for both a non-0CS and several
OCS cases. They are also useful in order to develop realistic standards with
which to project potential impacts of OCS Lease Sale 55. The information in
the report included data gathered from numerous interviews with government and
industry people in all four study communities. This study does not employ any
economic or resource modeling. No cumulative impact methods are presented.

This report has no direct relevance to this project.

Alaska Consultants, Inc. 1979. Northern Gulf of Alaska petroleum development

scenarios, local socioeconomic impacts. Report for peat, Marwick, Mitchell &
CO. and Bureau of Land Management, Alaska OCS office, Anchorage. Technical

Report No. 33.
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Summary:

Technical Report No. 33 analyzes how the proposed Northern Gulf of Alaska
Lease Sale 55 would affect the growth and community infrastructure of Yakutat,
Cordova and Seward. Lease Sale 55 is a second generation lease sale; the
first Northern Gulf of Alaska lease sale, Number 39, took place in 1977.
Because of the highly speculative nature of the search for offshore oil and
gas, the scenario method was used to account for the likely range of recover-
able reserve estimates. This report considers four different growth cases: a
base case, or growth without any further OCS development, and low, medium and
high petroleum development cases. Alaska Consultants used the economic base
method for forecasting growth in the base case (non-0CS) which served as the
basis for population forecasts in this report. Once future employment and
population figures were established, future needs for land, housing and
community facilities and services were determined using a set of uniform
standards and assumptions.

This study utilizes a very simple economic base model to forecast income
and employment with and without OCS development. The number of existing
employees in the basic and non-basic sectors is determined, to derive a
multiplier (1.47). This multiplier is held constant over time. To forecast
future employment, population projections are used. The apportionment of
employment by sector follows from historic trends. To estimate the impact of
OCS development, the number of OCS employees forecast for the mean development
scenario is considered additions to the basic sector. This number times the
multiplier is used to yield the employment forecast. No cumulative impact
assessment methods were developed. This report has no direct relevance to
this project.

Bennett, M.E., S.0. Heasley, and S. Huey. 1979. Northern Gulf of Alaska
petroleum development scenarios, sociocultural impacts. Report for Bureau of
Land Management, Alaska OCS Office, Anchorage. Technical Report No. 36. 297

Pp.
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Summary:

Technical Report No. 36, prepared by Bennett et al. , provides baseline
information and forecasts future changes in the sociocultural systems of the
communities of Cordova-Eyak and Seward. Data was collected through literature
reviews, as well as observation of and informal interviews with community
residents. The forecasting of future sociocultural conditions relied on the
scenario method. Four forecasts were made: a base case, or a projection of
future conditions without further OCS development, and three 0OCS development
cases: low, mean, and high. The methodology used was defined as "active=-
interactive” and included the consideration of fifteen sociocultural impact
categories. These categories, as stated by the authors, are all “concerned
with the response capacity of . ..social systems to the demands of rapid energy
development” and provide a theoretical framework for systematic analysis
(Bennett et al. 1979:5). In both communities, baseline data on social
structure, social conflict and social change were reviewed prior to making
projections. The authors stressed the recent past because local actions and
responses to OCS Lease Sale 39 were considered good indicators of future
trends. For each forecast (non-OCS and three OCS scenarios), the population,
structure of employment and the particular sociocultural impact categories
considered most critical were discussed and analyzed. No methods for the
analysis of cumulative impacts were presented. Therefore this report has no
direct relevance to this project. However, several of the sociocultural
impact categories discussed (i.e. community mental health and unemployment
levels) have relevance as potential cumulative impact indicators for the North

Slope Borough.

Payne, J. 1980. Western Gulf of Alaska petroleum development scenarios -
Kodiak non-native sociocultural impacts. Report for Peat, Marwick, Mitchell
& Co. and Bureau of Land Management, Alaska OCS Office, Anchorage, AK.

Technical Report No. 39. 216 pp.

Summary:

Technical Report No. 39, prepared by Payne, presents projections of both
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non-0CS impacts and petroleum development related impacts to the sociocultural
system of the non-Native community of Kodiak City, Alaska. The document is
divided into three sections. First, a baseline description of present socio-
cultural conditions in Kodiak is presented. Second, a base case forecast
projects the evolution of the sociocultural system from the present to the
year 2000. The third and final section uses this base case analysis as the
foundation for forecasting petroleum development impacts for three different
scenarios: low, mean, and high.

Methods used were primarily qualitative; informal discussions with local
residents were the most effective data gathering method. Potential and
probable sociocultural impacts were organized into impact categories. These
sociocultural impact categories were modified from related studies (Worl
Associates, 1978) to fit the particulars of Kodiak, which were identified
during the fieldwork. The categories used were: maritime adaptation,
cultural values and personality characteristics, political and government
organizations, social health, family relations, and town environment. Because
the non-Native culture of Kodiak precludes a subsistence socioeconomic system,
the usefulness of Worl's report for the present study was limited. No
cumulative impact assessment methods are presented. Therefore this study has
no direct relevance to this project.

Alaska Consultants, Inc. 1979. Western Gulf of Alaska petroleum development
scenarios, local socioeconomic impacts. Report for Peat, Marwick, Mitchell §&
Co. and Bureau of Land Management, Alaska OCS Office, Anchorage. Technical
Report No. 40.

Summary:

Technical Report No. 40 uses the scenario method to construct and compare
four different growth cases for the communities of Seward and Kodiak. Speci-
fically, a non-0CS forecast and three distinct petroleum development forecasts
(high, medium and low) are used to evaluate how socioeconomic conditions in
these two communities could be affected by the then proposed Western Gulf of
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Alaska Lease Sale Number 46. The current (1978) baseline of economic, social
and community conditions in Seward and Kodiak are presented in Technical
Report No. 32.

Using the economic base method described in Technical Report No. 33, and
employment and population multiples, future employment and population levels
were determined fTirst for the base case and then for each of the three
petroleum development scenarios. The impact of OCS developments is based on
the forecast of employment for the statistical mean resource development
scenario for OCS Lease Sale 46. The OCS employment is differentiated by major
operational category. A multiplier of 1,1 to 1.5 was used depending on the
category. Population impacts are based on a dependency ratio of 2.0 persons
for OCS employees of all categories. The required community services and
facilities are scaled up based on population forecasts from existing service
levels. The implied revenues and local government employment thus derived are
apparently not reconciled with the non-basic employment and revenue impacts
derived using the multiplier. Thus the possible local fiscal impacts are not

captured.

The future population figures described in each scenario were then com-
bined with a set of uniform standards and assumptions to forecast future
land, housing, and public facility needs. It should be noted, that because
future employment and population figures were computed using multipliers or
ratios that are assumed to be constant, this methodology does not allow for
changes in local tax or expenditure decision. Furthermore, because future
needs assessment was beyond the scope of this project, long-term capital
projects were necessarily omitted. Finally, sociocultural impacts of the
forecasted growth patterns are not addressed. No cumulative impact assessment
methods are presented. This study has no direct relevance to this project.

Cultural Dynamics, Ltd. 1979. Western Gulf of Alaska petroleum development
scenarios, Kodiak native sociocultural impacts. Report for Peat, Marwick,
Mitchell & Cg, and Bureau of Land Management, OCS Office, Anchorage. Tech-

nical Report No. 41.
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Summary:

Technical Report No. 41, prepared prior to OCS Lease Sale 46, projects
possible sociocultural systems changes for native Kodiak populations likely to
occur as a result of OCS development. A combination of library research and
“discussion/interviews” were the primary methods of data collection. The
report first analyzed present sociocultural systems and compared these systems
to the poorly documented past to ascertain possible trends of future varia-
tions. The document also provides projections of possible sociocultural
impacts in a base case (non-0CS) and low, mean, and high petroleum development
cases. While many individual factors within the Kodiak native sociocultural
system are reviewed, the author notes the impossibility of assessing the
potential impact of oil development on the complete spectrum of human events.
Instead, the author chose to focus the analysis of future response to develop-
ment on only a select number of “theoretical positions”. These theoretical
positions, though used as guides for the research conducted, are not consid-
ered individually in the base analysis or the OCS forecasts. Data in the
non-0CS and OCS development projections are summarized by community; and not
all of the building blocks of the sociocultural system (e.g., subsistence
economy or social health) are addressed for each community. No cumulative
impact assessment methods are presented. Therefore this study has no direct
relevance to this project.

Alaska Consultants, Inc. 1980. Cook Inlet petroleum development scenarios,
local socioeconomic systems analysis. Report for Peat, Marwick, Mitchell &
Co. and Bureau of Land Management, Alaska OCS Office, Anchorage. Technical
Report No. 46. 2 vols.

Summary:
This document, prepared prior to the second generation Lower Cook Inlet
Lease Sale 60, describes and analyzes the economic structure of the Kenai

Peninsula Borough and the communities of Kenai, Soldotna and Homer. Volume I
provides baseline “information on present land use patterns, land tenure,
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housing conditions, utilities, community facilities and local government for
the Borough as a whole and for each study community individually. The study
concentrates on these three communities because they are the likely support
centers for any oil and gas development resulting from Lease Sale 60.

Volume Il presents a base case of economic and community changes expected to
occur by the year 2000 without further OCS lease sales, as well as the likely
changes associated with three Lease Sale 60 petroleum development scenarios:
low (exploration only), medium and high. Included in this base case analysis
are the economic and community changes expected to occur as a result of the
construction of the North Kenai LNG facility and a medium level of development
resulting from the 1977 first generation OCS Lease Sale CI. Future employment
and population levels for the base case and each development scenario were
forecasted using the economic base method. This method, which stresses export
activity as the determining factor for economic growth, divides the local
economy into two categories: basic industries which bring money into the
community by exporting locally produced goods and the non-exporting service
industries. Using employment and population multipliers, Alaska Consultants
calculated employment and population forecasts for each study community from
the regional level basic employment figures prepared by Dames & Moore.

Finally, using a set of uniform standards and assumptions, the future needs
for land, housing and community facilities, and services were forecasted
for each community and each development scenario. Alaska Consultants did not
address either sociocultural impacts in the three study communities or socio-
economic or sociocultural impacts for any of the smaller communities poten-
tially affected by this lease sale.

This study is interesting from a cumulative impacts methodology perspective in
that it attempts to sort out the effects of OCS Lease Sale 60 from the
previous OCS Sale CI and the assumed development of LNG export facilities at
North Kenai. A “base case” population forecast is "...derived by adding the
non-0CS population estimate in a given year to the Sale CI offshore 0CS-
related, Sale Cl onshore 0OCS-related and LNG facility related populations in
the same year.” Employment forecasts are developed in an analogous fashion.
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It is interesting to note that the employment multipliers and the dependency
ratios are assumed to be unrelated to the cumulative level of development.
This assumption effectively assumes away the cumulative effects of the
multiple development on the structure of the economy and the public service
requirements. No cumulative impact assessment methods are presented. There-

fore this report has no direct relevance to this project.

Braund, S.R. and S.R. Behnke. 1980. Lower Cook Inlet petroleum development
Scenarios sociocultural systems analysis. Stephen R. Braund & Associates,

Anchorage, AK. Report for Peat, Marwick, Mitchell & Co. and Bureau of Land
Management, Alaska OCS Office, Anchorage. Technical Report No. 47. 428

pP.
Summary:

This report, prepared prior to Lower Cook Inlet Lease Sale 60, presents a
baseline sociocultural description of selected Cook Inlet communities and then
projects future sociocultural conditions in those communities with and without
OCS oil and gas activities. Communities considered in this report include:
Kenai, Soldotna, Homer, and the small coastal fishing communities of Tyonek,
English Bay, Port Graham, Ninilchik, and Seldovia. Data for this study were
derived from previously published documents and Ffieldwork (informal inter-
views). Not all aspects of the sociocultural systems of the Cook Inlet
communities are considered, rather only those issues deemed relevant to OCS
development.

Braund and Behnke identified three major components of a sociocultural
system: techno-economic base, social organization, and ideology. From these
major components, Tfive specific impact categories particularly relevant to OCS
activities were identified. In addition, the researchers “added cultural
values as central to and underlying all impact categories” (Braund and Behnke,
1980) . It was determined that because values are generally slow to change,
they could be used as subjective standards by which to measure cultural

change. The five sociocultural impact categories identified were: economic
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adaptations, land and environment, small town relationships, politics and

response capacity, and social health.

The following method was used to project future sociocultural system
conditions. First, using base case projections of population, employment,
land tenure and other independent variables provided by other subcontractors,
projections of future sociocultural conditions without OCS development
were made. Second, “by tracing the effects of these hypothetical locational
and socioeconomic impacts through the key sociocultural categories” (Braund
and Behnke, 1980:31), the sociocultural changes caused by each different 0CS
case were projected. Finally, by analyzing the difference between the base
case forecast and each of the OCS scenarios, the future impacts of OCS devel-
opment on the sociocultural system were projected. A noteworthy consequence
of projecting change by the scenario method is the fact that the sociocultural
projections depend on the accuracy of the previously prepared socioeconomic
and environmental projections, especially population and employment. No
cumulative impact methods were presented. Therefore this study has no direct

relevance to this project.

Policy Analysts, Ltd. 1980. Bering-Norton petroleum development scenarios:
local socioeconomic systems analysis. Report for Peat, Marwick, Mitchell &
CO. and Bureau of Land Management, Alaska OCS Office, Anchorage. Technical

Report No. 53.
Summarv:

Technical Report No. 53 presents a profile of existing socioeconomic condi-
tions in the communities of Nome and Kotzebue and also forecasts future
impacts to the community services and infrastructure of Nome with and without
projected oil and gasdevelopment. The baseline sections of the report offer
historical overviews, summaries of past and present population and employment
statistics, and a description of government and community services for both
Nome and Kotzebue. These baseline data are a necessary prerequisite for

forecasting future socioeconomic growth.
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Without accurate data concerning the nature and extent of OCS development,
the scenario method was used to provide a basic understanding of what socio-
economic parameters in Nome are likely to be impacted by oil development.
In addition to a non-0CS forecast (changes likely to occur without oil devel-
opment) high find, mean find, low find and exploration only scenarios were
considered. The forecast of Nome's future population, which forms the basis
for each of the oil development scenarios, 1is based on three assumptions:
Nome's racial distribution will remain approximately the same; the labor force
participation rate will go as high as 39 percent before stabilizing at 32
percent; and the population is assumed to grow in relation to the economic
activity and the consequent employment base generated. Once future employment
and population figures were determined for the base case and each scenario,
future needs for land, housing and community facilities and services were
determined using a set of uniform standards and assumptions.

This study utilizes a simplified economic base type model similar to the
Alaska Consultants model described earlier. The method used is a heuristic
application of the multiplier and labor force participation rate concepts
within the specific context of OCS development in Norton Sound. The authors
use their judgment aswell as limited historical data to select multipliers
for onshore employment (1.4 for permanent workers, 1.1 for transients).
Population impacts are estimated by labor force participation factor (3.5 for
native in-migrants, 2.0 for non-native in-migrants). The 1increase in the
labor force is estimated by- assuming that all new OCS labor results in in-
migration and that 15 percent of the secondary (non-basic) jobs are filled
from the unemployed local labor force.

The public services and facility requirement impacts of OCS development
are estimated based on a combination of national standards and existing levels
of services. No effort is made to directly relate the projected employment
impacts to the employment levels implied by those service requirements.
Specific fiscal impact analysis is presented based on the projected costs of
public services and likely governmental revenue assumptions. The authors do
not present any cumulative impact assessment methods. Therefore this report
has no direct relevance to this project.
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Ellanna, L.J. 1980. Bering-Norton petroleum development scenarios - socio-
cultural systems analysis. Report for Peat, Marwick, Mitchell & Co. and
Bureau of Land Management, Alaska OCS Office, Anchorage. Technical Report No.
54. 2 vols.

Summary:

Technical Report No. 54 presents a qualitative analysis of the sociocultural
systems of the Bering-Norton region. The study area was divided into three
sub-regions: Bering Strait, Norton Sound, and Yukon Delta, and the report
includes a historical discussion of the different populations and socio=
cultural systems represented by these sub-regions. The baseline portion
of the report also describes how the relevant sociocultural systems are
functioning today and identifies trends which could influence these systems in
the future. Participant observation, informal interviews and the review of
previous published and unpublished data sources were the primary methods of
data collection. The final chapter of Volume I discusses the contemporary
sociocultural systems of the region and divides these systems into six neces-
sarily overlapping impact categories which are then used as the foundation for
the forecasting of future conditions in the area.

Volume Il begins with a. projection of future sociocultural system changes
expected to occur without OCS development between 1980 and the year 2000,
This non-0CS or base case forecast is then used to assess the differences
among three different petroleum development scenarios (low, mean, and high)
so that the varying effects of different levels of 0OCS development could be
measured. The population, employment and economy forecasts provided by other
subcontractors were summarized for each forecast (base case and three oil
development cases). This data was then synthesized with the impact categories
described in Volume I to project future sociocultural change. The author
notes that impact projections will differ depending on the value system used
and emphasizes the importance of considering local values, because they are
most likely affected by the proposed action. No cumulative impact assessment
methods were described. Therefore, this report has no direct relevance to

this project.
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Alaska Consultants, Inc. 1981. St. George Basin petroleum development
scenarios, local socioeconomic systems analysis. Report for Peat, Marwick,
Mitchell & Co. and Bureau of Land Management, Alaska OCS Office, Anchorage.
Technical Report No. 59.

Summary:

Technical Report No. 59 is divided into two major sections: community
baseline information and community forecasts. First, baseline Information
including population and economy, existing land use, housing and community
facilities and services are presented for Unalaska, Cold Bay, and St. Paul.
Economic overviews, rather than detailed sector analyses, are provided for the
villages of Cold Bay and St. Paul. A sector analysis of fishing and fish
processing is presented for Unalaska.

The second section of this report forecasts future socioeconomic growth
without any OCS development for all three communities, and a low (exploration
only) and a mean petroleum development scenario are also considered for
Unalaska. No OCS development forecasts are presented for either Cold Bay or
St. Paul. Alaska Consultants used the economic base method to forecast future
economic and population levels. The factual data presented are generally
current as of August 1980. No cumulative impact assessment methods were
presented. This study has no direct relevance to this project.

Nebesky, W. and L. Huskey. 1981. Statewide and regional economic and demo-
graphic systems, Beaufort Sea (71) impact analysis. Institute of Social and
Economic Research, University of Alaska, Anchorage, AK. Report for Bureau of

Land Management, Alaska OCS Office. Technical Report (Memorandum) No. 62.
Summary:

Utilizing the MAP model, this study forecasts employment, population and
income with and without high, medium and low find scenarios for develop-

ment of OCS resources of Lease Sale 71 in the Beaufort Sea. The impacts are
analyzed for the state as a whole and are also disaggregate into regions.
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North Slope Borough (NSB) regional impacts are fairly small because the 0CS
employment is assumed to occur in enclaves which do not induce local non-basic
employment. The income earned in the basic sector is assumed to be spent
elsewhere in Alaska. The impact on the NSB is through increased borough

revenues and the consequent impact on NSB employment.

Insofar as MAP is basically a statewide model, the base case forecasts
from which regional impacts are measured must reflect all anticipated major
development projects including other non-Sale 71 0OCS development, major
hydroelectric and pipeline projects, etc. Assessing the NSB impact requires
the model to disaggregate the region’s share of the statewide impacts. These
regional data assumptions are incompletely specified in the report. Although
this report features analysis of the aggregated economic and demographic
effects of a series of major developments, it does not treat the range of
cumulative social, economic and cultural impacts likely to be experienced as a
result of these projects. Particularly lacking is any analysis of changes in

the subsistence economy. This report has no direct relevance to this project.

Worl, R., R. Worl, and T. Lonner. 1981. Beaufort Sea - sociocultural systems
update analysis. Report for Peat, Marwick, Mitchell & Co. and Bureau of Land
Management, Alaska OCS Office, Anchorage. Technical Report No. 64. 238 pp.

Summary:

Technical Report No. 64 was prepared as an update to previously collected
sociocultural systems data for the communities of Barrow and Nuigsut. It also
attempted to “establish an understanding of the cumulative impacts and changes
on the inhabitants due to the presence of non-traditional authority and
economic development.” No scenarios were discussed; rather, this report
attempted to project trends in the sociocultural systems of these two com-
munities without OCS development from Sale 71 (i.e., a base case analysis).
The researchers noted that “events and changes in the political sphere and
institutional development have heeln significantly more evident and extensive
than in the social and cultural realm“ (Worl et al., 1981), and an analysis of

170



these segments of the sociocultural system comprised the most substantial
portion of this report. Social organization and cultural systems were also
discussed. Because of previous studies in this region, this report concen-
trated on the period from 1978 to 1981, The researchers” confidence in the
previous research aided in assessing the impacts of economic development on
local inhabitants over time. The sociocultural impact categories considered
most susceptible to change were: economic systems, social systems, political
institutional systems, cultural systems, and interethnic relationships. A
set of assumptions concerning each of these different impact categories
demonstrated the interactive nature of the cultural system and aided the re-
searchers in projecting future change. Although this report attempts to
assess the cumulative impacts of development, no organized method or defini-
tion of such impacts is given. Therefore, this report has no direct relevance
to this project.

Payne, J.T. and S.R. Braund. 1983. North Aleutian Shelf Basin sociocultural
system analysis. Minerals Management Service, Alaska OCS Office. Technical
Report No. 67

Summarv:

Technical Report No. 67 presents a baseline description of the sociocultural
systems of the Bristol Bay region in 1980. The large study area included
all thirty communities within the boundaries of the Bristol Bay Native
Corporation. The researchers divided this vast area into seven sub-regions;
field research and descriptive community profiles were only completed for
selected communities considered particularly important or representative
of the different subregions. The report is loosely organized around five
sociocultural impact categories: economic systems (subsistence and cash
economies), political systems, social health, social organizations, and land
and environment. Specifically, economic systems and local social organiza-
tions are discussed in the subregion community profiles. The other impact
categories (social health, political systems, and land and environment) are
discussed under separate chapters at a regional level, with references to
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specific communities where appropriate. No cumulative impact assessment
methods are presented. This report has no direct relevance to this project.

Alaska Consultants, Inc. 1982. Western Alaska - local socioeconomic systems
analysis. Report for Peat, Marwick, Mitchell & Co. and Bureau of Land

Management, Alaska OCS Office, Anchorage. Technical Report No. 69.

Summary:

This document, prepared by Alaska Consultants, Inc., provides baseline
data and non-0CS forecasts for the communities of Bethel and Dillingham.
Present (1980) baseline information concerning population, economy, land
use, land status, housing, constraints on urban development, and community
facilities and services are inventoried for each community. This baseline
information is a necessary prerequisite for forecasting future socioeconomic
growth in Bethel and Dillingham.

The second section of this report forecasts how the growth and community
infrastructure of Bethel and Dillingham are expected to evolve over the next
twenty years. These forecasts are done under the assumption that no OCS
development will occur. Techniques of economic base analysis and employment
and population multipliers were used to forecast future employment and popula-
tion figures for both communities. A set of uniform standards and assumptions
were established so that future public service and facility requirements could
be projected, and population related community impacts identified. Neither
sociocultural baseline information nor forecasts were made. No cumulative
impact assessment methods were presented in this study. This report has no

direct relevance to this project.

Fienup-Riordan, A. 1982. Navarin Basin sociocultural systems analysis.
Report for Bureau of Land Management, Alaska OCS Office. Final Technical

Report No. 70. 576 pp.
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Summary:

The Navarin Basin Sociocultural Systems Baseline, prepared by Fienup-Riordan,
provides a descriptive analysis of human activities potentially affected by
OCS development in the Yukon/Kuskokwir'delta. The study area includes all the
coastal communities between Scammon Bay and Quinhagak, the community of
Mekoryuk, all the Kuskokwim River villages as far upriver as Akiak, the tundra
villages of Nunapitchuk, Atmautluak and Kasigluk, and in addition, the
regional center Bethel. Literature reviews and informal field research were
the primary methods of data collection. The report described in detail the
pre-=contact history, the period of historical contact, and the sociocultural
systems prevalent in the villages today. The author stated that this his-
torical analysis iIs necessary to accurately project future changes in the
sociocultural system because, “any predictions as to the potential effects
of OCS development on the study area must be well grounded in a fair assess-
ment of past responses of the sociocultural system to situations of impact”
(Fienup-Riordan, 1982:180).

The second section of the report provided an analysis of the sociocultural
systems of the region. Fienup=-Riordan divided the sociocultural systems
analysis into four categories: social systems, cultural systems, political
systems, and economic systems. The report stated that these categories are
inextricably related, and that the interaction over time and at a given time
of these sociocultural elements characterize the system. In other words,
according to the author, no single element, or group of elements, within the
sociocultural system is considered determinant. The report concludes with a
discussion of potential impacts of OCS development. This analysis emphasized
the use of historical trends and ideological structure to forecast future
change. No cumulative impact methods are presented. This report has no
direct relevance to this project.

Earl R. Combs, Inc. 1982. Alaska peninsula socioeconomic and sociocultural
systems analysis. Alaska OCS socioeconomic studies program. Alaska 0OCS
Office. Prepared for Bureau of Land Management. Technical Report No. 71.
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Summary:

Technical Report No. 71 presents a socioeconomic and sociocultural systems
analysis of six Alaska Peninsula communities. The six communities, Pilot
Point/Ugashik, Port Heiden, Nelson Lagoon, False Pass, King Cove and Sand
Point are all highly dependent on seafood production, particularly the
harvesting and processing of salmon. This document demonstrates the
significance of seafood production to both the socioeconomic and sociocultural
structures in these communities. The Ffirst section of the report presents an
overview of salmon harvesting activities in the region (including locations,
gear types, catch, and permits) and then considers catch per unit effort for
different gear types for more local districts and statistical areas. The
second section of the report contains community specific data. Participation
in Ffishing and fish processing, subsistence and other socioeconomic data are
presented, followed by a review of social organization, political organization
and cultural values. This method acknowledges that the local economic system
has the potential to be critically affected by OCS development and that in
rural communities, such as the study villages, there are no clear distinctions
between socioeconomic and sociocultural systems. The report concludes with an
analysis “of community linkages, interrelationships and overall trends. No
cumulative impact assessment methods are presented. This report has no direct

relevance to this project.

Wolfe, R.J. 1981. Norton Sound/Yukon Delta sociocultural systems baseline
analysis. University of Southern California. Report for Subsistence Div.,
Alaska Dept. of Fish and Game, and Bureau of Land Management, Alaska OCS
Office. Technical Report No. 72. 270 pp.-

Summary:
Technical Report No. 72, prepared by Robert Wolfe, presents baseline infor-
mation on the economy and culture of six villages in the lower Yukon River

area. The study communities are: Alakanuk, Emmonak, Kotlik, Mountain
Village, Sheldon Point, and Stebbins., Primarily through participant obser-
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vation and in-depth systematic conversations with residents, Wolfe gathered
data on a variety of sociocultural and socioeconomic topics. Primary topics
of discussion included: the regional economy, subsistence and commercial
harvests of fish and game, kinship systems, salmon fishing, sharing and
exchange of food resources, cultural concepts of resource utilization, and
finally, the identification of prospective oil development issues. The author
notes at the outset that the in-depth systematic interviews, which form the
primary data source for this report, were not randomly selected, rather, a 20
percent sample of households known to be more knowledgeable and/or more
successful , were chosen. The author defends this bias citing that limited
field time prevented a 100 percent household survey and, in order to “document
the breadth or extent of land and resource use in the region” (Wolfe, 1981),
this bias was necessary. Despite the problem that this quantitative data
cannot be used to represent mean household use patterns and harvest levels for
entire communities, this report provides a clear baseline description of the
study communities. Finally, the analysis of the interdependent and mutually
supportive nature of the cash and subsistence sectors of the local economy is
the best to date. The author does not present any cumulative impact assess-
ment methods. Therefore, this report has no direct relevance to this project.

Cultural Dynamics, Ltd. 1983. Chukchi Sea sociocultural systems baseline
analysis. Report for Minerals Management Service, Alaska OCS Region,
Anchorage. Technical Report No. 74

Summary:

Technical Report No. 74 is a sociocultural systems baseline analysis of
the eleven villages in the NANA region. The communities considered are:
Deering, Buckland, Shungnak, Kobuk, Ambler, Kiana, Selawick, Noatak, Kivalina,
and the regional center, Kotzebue. The primary methods used to collect data
were literature reviews and field research (primarily informal interviews).
Important topics covered included social organization, services and facili-
ties, political organization and economic organization. By documenting recent

trends in these important sociocultural categories, important background
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information is provided for the study of local response to potential oil and
gas development. No cumulative impact assessment methods are presented. This

report has no direct relevance to this project.

Petterson, J.S., L.A. Palinkas and B.M. Harris. 1982. North Aleutian Shelf
non-0CS forecast analysis. Impact Assessment, Inc., Anchorage, AK. Report
for Minerals Management Service, Alaska OCS Office, Technical Report No. 75,

242 pp.

Summary:

Based primarily on field interviews and secondarily on published ethno-
graphic data, the authors present a baseline sociocultural description of the
North Aleutian Shelf area and then forecast future sociocultural conditions
without OCS-related activity. The baseline and non-OCS forecast descriptions
are set forth at the regional, subregional (village cluster) and individual
community levels. Communities discussed include Sand Point, King Cove, Nelson
Lagoon, False Pass, Chignik Bay, Chignik Lake, Ivanof Bay, Port Heiden, and
Pilot Point/Ugashik.

Petterson et al. set forth a systems model of change as their framework
for forecast analysis. The three components of a social system are input,
structure, and output. The model describes the interaction between a
structure ( i.e., patterned behavior in the region or community) and its
environment, or input (independent variables both internal and external to the
structure). The structure is comprised of a series of social relationships
and rules organizing those relationships. The subsystems of the structure
correlate to the impact categories of other sociocultural studies (i.e.,
economic, social, political, religious, educational, health care, and recrea-
tional) and are described as patterns of behavior organized around specific

tasks.

Change is characterized by the researchers as the response of the social
system to input from the environment. The extent to which this response
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(output) alters the structure of the social system can result in adaptive or
radical change. If the structure is not capable of responding to an environ-
mental input, it either must adjust its pattern of behavior to cope with the
new circumstance, without changing its values (adaptive change); or it will
require such a major modification of behavior that values, too, must be
revised, resulting in radical change. Feedback, an extension of output, is
the effect that alterations in behavior may have on structure or environment.
As presented, the systems model does not define the operative variables of
change. Rather, the model assumes that two elements may be simultaneously
cause and effect, and the researchers, depending on the research problem,
define the operant variables.

Baseline data provides a profile of the community structure, its sub-systems,
interrelationships and rules (both normative and pragmatic) as it has
functioned in the past and as it currently functions. Through an identi-
fication and analysis of baseline trends and past responses to change, the
researchers make assumptions to use in forecasts. An analysis of community
responses to known or assumed environmental factors forms the basis from which
social change is projected. Hence, by assuming changes in the environment
(input) of the community over the forecast period, Petterson et al. extra-
polate changes that the community will undergo based upon its capacity to
respond to the introduced environmental pressures or supports.

Each region, subregion and community is analyzed using the following
framework:

I. Input

A.  Ecological
B. Extrasocietal
1. External Government
2. Commerce
C. Intrasocietal
1. Demography
2. Community Facilities

Il. Structure
A. Values

B. Organization
1. Economic Organization
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a. Commercial
b. Subsistence

2. Social Networks

3. Political Organization
a. Local Activities
b. Social Control
c. External Relations

4. Religious Organization
5. Educational Organization
6. Health Care Organization
7. Recreational Organization
111. output

A.  Economic

B. Social

C. Employment Patterns

D. Political

E. Religion

F. Education

6. Health Care

The authors do not present any cumulative impact assessment methods, This

report has no direct relevance to this project.

Little, R.L. and L.A. Robbins. 1983. Draft final effects of renewable
resource harvest disruptions on socioeconomic and sociocultural systems:
Gambell, Alaska. John Muir Institute. Report for Minerals Management
Service, Alaska OCS Office. Draft Final Report No. 89.

Summary:

This report is one of three village studies (the other two being Unalakleet
and Wainwright) designed to assess the potential economic, social and cultural
effects of disruption to village subsistence harvest and use of local renew-
able resources caused by environmental disruptions related to future offshore
oil and gas development activities. Based on six and one-half months of
fieldwork and literature reviews, the researchers collected and analyzed
baseline ethnographic information on the sociocultural and socioeconomic
systems of Gambell. The researchers gathered field data through the use of

anthropological observations of daily activities and protocol observations
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(focused responses to sets of topics resembling open-ended interviews).
The ethnographic baseline describes the social, economic, and cultural systems
in Gambell with particular emphasis on their linkages to the harvest of
renewable resources. The authors conclude that despite fast-paced techno-
logical and economic change in the community, subsistence activities remain
integral to the socioeconomic and sociocultural systems of Gambell.

Following the collection of an ethnographic baseline, Little and Robbins
make several assumptions about future conditions pertaining to Gambell, after
which they set forth a list of eight major impact categories related to
subsistence and assumed to be impacted by harvest disruptions (Little &
Robbins, 1983:308). The eight major categories are identical to those listed
in SESP Technical Reports Nos. 90 and 91 and include:

Subsistence

Technology

Economic Organization

Ideas and Sentiments Regarding the Importance of Naturally Occurring
Species

Social Organization

Religion

Political-Economic Institutions

Helping Services

O O O o

O O O o

They further divide these eight impact categories into 188 subcategories.

In the final chapter of the study, Little and Robbins follow the same format
as Jorgensen (1984) in presenting their analysis. First, they discuss
sources and types of harvest disruptions and define the conditions constitu-
ting low, medium and high levels of disruption for Gambell. They next discuss
impacts or large-scale energy developments on Western American Indians because
those impacts “provide examples and insights into the likely consequences
energy developments hold for Eskimo groups” (Little & Robbins, 1983:334). As
a result of the discussion of impacts on Western American Indians, North Slope
Inupiats and Gambell Eskimos, “the basis will be formed for a comparative
framework from which concluding postulates about consequences of harvest
disruptions can be drawn” (Little & Robbins, 1983:343-4). Their analysis of
the impacts of harvest disruption is presented in the final pages of the
report.
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Similar to SESp Technical Report No. 90 (Jorgenson, 1984), the methodology
employed in this study appears to be grounded in comparison. An ethno-
graphy of Gambell is presented along with an analysis of subsistence resources
and levels of disruptions. The similarities and differences between Gambell
natives and Western American Indians are discussed; and then consequences of
harvest disruption are presented for Gambell, apparently based on the similar-
ities they share with Western American Indians and the documented impacts on
the latter group of rapid, large-scale industrial developments. The report
does not make clear the process by which the authors use the assumptions and
impact categories to make their projections about the impacts of harvest
disruption. No cumulative impact assessment methods are presented. This

report has no direct relevance to this project.

John Muir Institute, Inc. 1983. The regional socioeconomic of Norton Sound.
Draft for Minerals Management Service, Alaska OCS Region Leasing and Environ-
ment Office. Draft final report.

Summary:

This study presents current socioeconomic conditions and trends of change
in the local economic processes of the Norton Sound region. The analysis is
descriptive and comparative in nature. Through in-depth study of Emmonak,
Golovin, Nome, Savoonga and Unalakleet, historical and contemporary social,
economic, and cultural linkages are considered. The method of analysis used
in this report purportedly accommodates differential effects of OCS oil
development on the different communities or community clusters within the
larger region. The ultimate goal of the research and analysis is to determine
the consequences of 0CS-derived employment opportunities, economic activity,

and inflation on the socioeconomic systems of the region.

The researchers focused their analysis by studying empirical or specific
topologies within the general socioeconomic system; in this way, patterns or
clusters of structural features within the socioeconomic process were dis-
cerned and subsequently used in the forecast. Data on the following research
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categories were collected: demography, economy (traditional and cash), social

structure, attitudes and values, infrastructure, and access-exposure. Methods
of data collection included interviews with key institutional informants, both
primary and secondary aggregate data, and interviews with domestic-family
networks. Primary data was collected at the institutional level as well as
the domestic-family level. In order to compensate for different field re-
searchers and to standardize the data collected, field protocols were employed.

The institutional protocol includes a matrix of institutional cooperation
and coordination, as well as modified applications of the Tfollowing
organizational indices: Hemphill ’s Index of Group Dimensions, an institution
size index; the Hage and Aiken Formalization Inventory; Pugh Index of
Centralization; and finally, a simple community solidarity index. Sampling
techniques for the domestic networks are equally detailed and include the
following grids: income grid, production-distribution-consumption grid,
family-residence-composition gfid, institutional grid, facilities grid, and a
job history and employment attitude grid. In addition, a series of attitude
indices and scales are used including the Brayfield-Rothe Index of Job
Satisfaction, modifications of the Bogardus Social Distance Scale, Fesslers
Community Solidarity Index, and Kahl's Achievement Orientation Index.

Once these data were collected, the researchers compared and contrasted
key socioeconomic and sociocultural subsystems and identified key factors
influencing the region’s engagement in OCS development. Finally, after
careful scrutiny in a series of "univariate", "multivariate" and “multidimen-
sional” analyses, a set of generalizations were established to be used in the
forecasting model. A path model was formulated that synthesized the many
variables, patterns, and relationships of the socioeconomic system in a single
structure. The path model shown in Figure 26 is keyed to the effects of the
independent variables of increased economic activity, employment opportunity,
and inflation. The researchers identified what they considered to be the
critical subsystems and how these subsystems were connected in order to
analyze the response of these subsystems to changes in the initial key
variables.
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There are several weaknesses in this path model. First, while the authors
identify the possibility of the subsystems influencing the three primary
independent variables (feedback), no pathways for this type of influence are
considered. Second, besides the three primary independent variables, there
are other independent variables within the path model. These variables,
considered important influences in the model, are presented without consid-
eration of the processes that affect them. Finally, while the model denotes
causality, the data collected on the different subsystems vary so much
in type and quantity that in most cases, it is impossible to measure the
significance or extent of the relationships between the different subsystems
presented. No cumulative impact methods are presented. This report has no
direct relevance to this project.

Wolfe, R.J. et al. 1983. Subsistence-based economies in coastal communities
of southwest Alaska. Prepared for subsistence Div. Alaska Dept. of Fish and
Game, and Social and Economic Studies Program, Alaska OCS Region Leasing and
Environment Office, Minerals Management Serivce, Alaska Outer Continental
Shelf Region Leasing and Environment Office. Draft Final Report.

Summary:

This study is a descriptive analysis of the role of cash iIn the subsis-
tence-based economies of four southwestern Alaskan communities. The report
presents a baseline description of the hunting, fishing, gathering, and
remunerative employment activities presently (1983) occurring in each village.
The study attempts to demonstrate the extent to which traditional sociocul-
tural systems have been affected by the market system and its underlying
- social and political organizations. The four communities, Goodnews Bay, New
Stuyahok, Quinhagak and Togiak, were chosen as representative examples of
subsistence-based economic systems that demonstrated variable levels of
involvement in commercial and wage activities. The analysis of this baseline
information is focused in three tiers: extended family, community-region, and
the nation-state institutional levels.
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The methodological approach was ethnographic. For each community, a field-
based researcher gathered data through participant observation and systematic
interviews with key knowledgeable residents on a variety of comparative
variables. In addition, in each community, households were chosen for
in-depth analysis based on participation in the cash economy. Case households
were chosen in each of five categories: commodity production at low income
levels, commodity production at high income levels, wage employment, wage
employment and commodity production, and finally, minimal cash involvement.
Secondary published materials for the different communities and the region

were also used.

This report does not present, a methodology for forecasting future socio-
economic and sociocultural change; however, the authors do provide a
general theoretical orientation and corresponding theory of culture change
that serve to define the research design and research questions considered.
The theoretics? orientation is based on the concepts of “cultural ecology”
(Steward, 1955; Sahlins and Service, 1960) and “historical materialism”
(Friedman, 1974; Godlier, 1974) and involves a set of theoretical constructs
or systems shown in Figure 27. The primary construct is the sociocultural
system which is divided into secondary subsystems: forces of production
(technology, land, animals and division of labor), social organization of
production and distribution, political organization, and ideological belief
systems. The authors do not place a causal order on these subsystems; instead
they state that the relationships between these categories can only be

established empirically.

A major research goal of this report is to develop an understanding of
the relation of market involvement and subsistence within the study
communities. Consequently, modes of production (as defined by the school of
historical materialists) are discussed, most importantly the domestic mode of
production and the industrial-capital mode of production. The authors main-
tain that changes in the organizational forms of subsistence-based economies
are responses to external forces in the industrial-capital society. To test
this hypothesis, the researchers question whether ‘“changes in subsistence=-

based economies [can] be understood as resulting from a shift from traditional
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domestic mode relations to exogenous industrial-capital mode relations?”
(Wolfe et al., 1983). This research question is then tested by the use of an
extensive list of empirical questions concerning both external (nation-state)
and internal (local) mechanisms which could cause or prevent such a transi-
tion. The authors conclude that the answers to these theoretical questions
support the existence of a viable, mixed, subsistence-based socioeconomic
system that is only involved in the market sector to the extent necessary to
acquire the important technologies used in the subsistence harvest.

By using “mode of production” as the basis for the theoretical tenet which
they test, the authors identify the social organization of production and
distribution as the determinant construct in the sociocultural system.
However, at the same time, the authors maintain that the structural reorgani-
zation of resource rights and land management policies, originating in the
external nation-state, have the most potential to disrupt the subsistence-
based economies of southwestern Alaska. Although causal order among the other
subsystem variables is not directly discussed, it appears in this final
statement that the political subsystem has the potential to become the operant
variable. No cumulative iImpact assessment methods are presented. This report

has no direct relevance to this project.

Pettersen, J.S. et al. . 1983. Unalaska: ethnographic study and impact
analysis. Impact Assessment. Inc. Anchorage, AK. Report for Minerals Manage-
ment” Service,” Alaska OCS Region. Leasing-and Environment Office. Technical
Report No. 92. 307 pp-

Summary:

Technical Report No. 92 consists of two parts: An ethnography of Unalaska and
an impact analysis comprised of four forecast scenarios for Unalaska. Con-
sistent with the systems approach (cf. SESP Technical Reports Nos. 75, 93,
and 104), the ethnography is a descriptive analysis of the input (ecological,
historic, extrasocietal and intrasocietal forces) and structure (values and
social organization including economic, social and political structures) of
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Unalaska's sociocultural and socioeconomic systems and serves as the baseline
from which changes (output and feedback) are projected for four scenarios:

1) Groundfish industry development without OCS-related activity.
2) Co-occurrence of groundfish and oil-related development.

3) Groundfish development followed by oil-related development.
4) Groundfish development preceded by oil-related development.

The ethnographic portion of the study is based primarily on field interviews.

As in the North Aleutian Shelf and Cold Bay studies (Technical Reports
Nos. 75 and 93), Pettersen et al. employ a systems model as their framework
for assessing impacts. Change, or output, is the response of the structure to
changes in the environment (input). In this study, the output component of
the model is addressed by projecting environmental changes over the next
twenty years (based upon assumptions provided by MMS). Given known values and
patterns of response (identified in the ethnographic portion of the study),
the impact of this input on the structure’s subsystems is forecast under each
of the four scenarios. The subsystems correlate to impact categories in other
studies; 1included are economic, social , political, religion, education, health
care, social services, and recreation subsystems. The standards and assump-
tions used in these forecasts relate to existing ethnographic parameters of
Unalaska and to trends projected to exist in the future.

The authors supplement the systems model (an "etic" model) with the options
model in order to address the perspective of the residents, an “emit”
approach. The options model evaluates how development will be perceived by
the local residents, what decisions will be based on those perceptions, and
how those decisions will affect the structure of the community and its re-
sponse to the environment. The options approach is incorporated into the
analysis of impacts. No cumulative impact assessment methods are presented.
This report has no direct relevance to this project.

187



Pettersen, J.S. et al. 1983. Cold Bay: ethnographic study and impact
analysis. Impact Assessment, Inc., Anchorage, AK. Report for Minerals
Management Service, Alaska OCS Region Leasing and Environment Office. Tech=-
nical Report No.93 (Final Technical Report). 234 o

Summary:

Technical Report No. 93 consists of two parts: An ethnography of Cold Bay and
an impact analysis comprised of three forecast scenarios for Cold Bay. Con-
sistent with the systems approach (cf. SESP Technical Reports Nos. 75, 93,
and 104), the ethnography is a descriptive analysis of the input (ecological,
historic, extrasocietal and intrasocietal forces) and structure (values and
social organization including economic, social and political structures) of
Unalaska's sociocultural and socioeconomic systems and serves as the baseline

from which changes (output and feedback) are projected for three scenarios:

1) No OCS-related development.

2) Major oil and LNG facility development in the region, without road
access.

3) Major oil-related facilities in the community of Cold Bay itself,
with road access.

The ethnographic portion of the study is based primarily on field interviews.

As iIn the North Aleutian Shelf and Unalaska studies (Technical Reports
Nos. 75 and 92), Petterson et al. employ a systems model as their framework
for assessing impacts. Change, or output, is the response of the structure to
changes in the environment (input). In this study, the output component of
the model is addressed by projecting environmental changes over the next
twenty years (based upon assumptions provided by MMS). Given known values and
patterns of response (identified in the ethnographic portion of the study),
the impact of this input on the structure’s subsystems is forecast under each
of the three scenarios. The subsystems correlate to impact categories in
other SESP sociocultural studies; included are economic, social, political,

religion, education, health care, social services, and recreation subsystems.
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The standards and assumptions used in these forecasts relate to existing
ethnographic parameters of Unalaska and to trends projected to exist in the
future.

The authors supplement the systems model (an "etic" model) with the options
model in order to address the perspective of the residents, an “emit”
approach. The options model evaluates how development will be perceived by
the local residents, what decisions will be based on those perceptions, and
how those decisions will affect the structure of the community and its re-
sponse to the environment. The options approach is iIncorporated into the
analysis of impacts. No cumulative impact assessment methods are presented.
This report has no direct relevance to this project.

3,5 Canadian Literature

Canada’s Northern regions, and the Canadian Arctic in particular, is under-
going a process of relatively rapid urbanization and industrialization in
response to major proposed and ongoing resource development projects. A
series of oil and gas development and transportation projects ranging from:
the Arctic Pilot Project to move natural gas via icebreaking tankers; ongoing
exploration and development activities in the Mackenzie river’s delta on the
Beaufort Sea; hydrocarbon transportation corridors through the Mackenzie
river valley or other inland routes; and exploration drilling proposed for
Lancaster Sound in the High Arctic, are all currently under consideration at
one level of government or another. There is also a series of mine develop-
ment projects planned or in operation. All of these projects are presently or
have the potential for producing social, economic and cultural impacts on the
predominantly native (Inuit, Metis, Dene or other Indian tribes) inhabitants
of the region.

As a consequence, it was felt that a review of relevant Canadian liter-
ature would shed light on the processes of environmental and social impact
assessment In settings similar to the Alaskan Arctic and might also reveal
consideration of cumulative impacts or effects as well as development of
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methods for their assessment. A thorough review of the available Canadian
literature was made along with an extensive networking effort with profes-
sionals iIn native associations, key government agencies, universities, and
environmental interest groups. The process was quite informative and a large
volume of literature was reviewed and evaluated and is described here.

In summarizing this literature it is important to note the important dif-
ferences between the Canadian situation and that in the U.S. generally and
in the Alaskan Arctic specifically. Canada utilizes an environmental assess-
ment procedure considerably different than the NEPA process. It is a quasi-
judicial review that uses a proponent prepared EIS and other documents as
input to an independent government assessment panel that renders deliberative
judgments. It is important to point out that the Canadian Arctic falls within
the Yukon and Northwest Territories, territorial units of government still
subject to federal control rather than having the relative autonomy of pro-
vinces. Second, Canada has not yet enacted a native claims settlement policy
and the Committee for Original People’s Entitlement (COPE) has several claims
regarding Arctic lands and resources pending before it. Finally, the Canadian
government seems genuinely committed to pursuing a process of regional land
use planning for its northern regions to promote the balancing of regional and
national interests, and appears to involve independent, non-governmental
bodies more fully in its environmental review and assessment process. Never-
theless, the Canadian system has its shortcomings and critics also.

Analysis of the Canadian literature reveals an evolutionary development
of social impact assessments and socioeconomic impact assessments oriented
towards native communities and unique balance of traditional and modern
economic forms occurring on such communities. Paralleling this evolution is a
concern with cumulative impact, not only of individual, large, complex pro-
jects, but also of the variety of proposed development projects occurring in
the northern regions. Attempts to assess cumulative impacts have focused on
an extension of traditional assessment techniques and currently reflect such
methods as: composite overlay mapping, regional land use planning, and
cumulative impact monitoring. However, the majority of Canadian cumulative
impact assessment methods are not rigorous and results are difficult to obtain
(personal communication, Patrick Duffy, Di rector, Northern Region, Federal
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Environmental Assessment Review Office, 1984). Many assessment techniques
utilized in Canada employ informal, process-oriented approaches to social
impact assessment rather than formalized, quantifiable methodologies. Never-
theless, there is continuing interest in expanding the iImpact assessment
process to accommodate cumulative impact assessments. This is best repre-
sented by the recent work of Carley (1984), Dirschl (1982), Usher (1982) and
Brody (1981).

In addition, Berger (1977) uses an approach involving public inquiry which
is focused on cumulative social, economic and cultural impacts of major
resource development projects. Berkes' (1981) post-project evaluation of the
unanticipated cumulative consequences of the James Bay hydroelectric project
seems to indicate the value of combining pre-project impact assessment
with post-project impact assessment and monitoring to begin to conclusively
identify cumulative impacts. Jacobs (1981) reports on use of a regional
planning approach to examine planned developments in the Lancaster Sound
region that helped identify key cumulative impacts. In his paper, Gibson
(1982), points out that values, interests and preferences inevitably accompany
the impact assessment process and urges conscious attention to this problem
along with use of an open adversarial process and inclusion of the opinions of
those affected by a project. These are all considerations which should be
taken into account in any cumulative impact assessment method developed for
this project. The studies with no direct relevance are grouped together at
the end of this section.
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Berger, T.R. 1977. Northern frontier, northern homeland: report of the
Mackenz e Valley pipeline ingu ry. Minster of Supply and Services Canada,
Ottawa, Ontario. 2 vols,

Summary

This volume summarizes the results of the massive Mackenzie Valley Pipeline
Inquiry, conducted by the Honorable Justice T.R. Berger which was designed to
assess the social, economic and environmental impacts of a natural gas pipe-
line proposed to be built from the western Arctic to southern Canada and the
US. The Berger Inquiry developed its own methodology to deal with the
numerous competing issues and concerns--technical, environmental, political,
social , cultural and economic--that arose during the consideration of the
proposed project.

The activities of the Inquiry drew on a massive amount of research and
documentation. The Inquiry was preceded by a four-year $17.5 million Environ-
mental-Social Program designed to collect baseline data. The Pipeline Applic-
ation Assessment Group (PAAG) compiled its own assessment report based on the
Environmental-Social Program and other research documentation available at the
time. In addition, the project proponent, Canadian Arctic Gas, funded $50
million in environmental and socioeconomic studies of the pipeline’s impact
and funded a $3.5 million independent review by the Environment Protection
Board (EPB). In response to the project proponent’s application for a right-
of-way permit, the Berger Inquiry was established.

The Inquiry proceeded largely on the basis of testimony received during
its various hearings. In addition to preliminary and overview hearings, a
series of main hearings were held. The Inquiry’s main hearings were conducted
as formal hearings to present expert technical testimony and community hear-
ings held in some 35 towns and villages across the region. It is the commun-
ity hearings which are the most publized aspect of the Berger Inquiry. Nearly
1,000 people testified and testimony was received in eight languages. The
formal and community hearings were also broadcast over the radio network of
the CBC. Funding was also provided to a variety of interest groups and
organizations to allow them to prepare for and participate in the Inquiry.
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An important focus of the Inquiry was to assess “the impact of exploration and
development that would follow approval of a pipeline, that is, the cumulative
effects of the increased activity that would be triggered by the pipeline.”
It is stated that to local residents, “the cumulative aspect of development is
of the utmost concern. They know that a process once started, always seems to
push forward, first by small increments, then by large ones, and that the end

result is never what was originally intended.”

The Inquiry is unique, not only in its consideration of both the divergent
views of project proponents and those of native communities, but in its
balancing of the testimony of highly technical scientific and engineering
evidence with the nontechnical presentations of local residents directly
affected by the project. The Inquiry process pioneered by Justice Berger is
an example of a cumulative impact assessment method. In its integration of
expert evidence with the testimony of ordinary citizens, a variety of unantic-
ipated consequences and secondary impacts was revealed. The participatory
thrust of the Inquiry seems to be an especially vital ingredient of cumulative
impact assessment in the Alaskan Arctic where scientific information is often
lacking and local residents have relevant historical experience and the most
intimate understanding of potential threats to their economic and cultural
livelihood. In discussing cultural change and the cumulative effects on
native life, Berger concludes, “...But the proposal to build a pipeline and to
establish an energy corridor from the Arctic to the mid-continent will bring
changes far greater in magnitude than the examples just mentioned. The
pipeline and the energy corridor would change the north, alter a way of life
and inhibit--perhaps extinguish--the native people’s choice for the future.”

This report presents the results of a “public inquiry” approach to cumulative
impact assessment. Unfortunately, the cost of such an approach is consid-
erable. The public inquiry method also presented its findings in quasi=-
judicial, qualitative statements. No quantitative documentation of cumulative
impacts was prepared. This method has direct relevance to this project.
However, 1its expensive and time-consuming nature will probably limit its
applicability in other settings. Nevertheless, elements of the public
inquiry approach may be worth incorporating into a viable cumulative impact

assessment method for the North Slope Borough.
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Federal Environmental Assessment Review Office. 1979. Report of the
environmental assessment panel : Lancaster Sound drilling, FEARO, Government
of Canada, Ottawa, Ontario.

Summary:

This report presents the results of an environmental assessment of the
proposal by Norlands Petroleum Ltd. to explore for hydrocarbons in Lancaster
Sound. Although the proposed activity consisted only of a single exploratory
well , the assessment did accommodate and include other likely cumulative
impacts resulting from exploration and development. The report states,
“concern was directed toward the impacts associated with possible extensive
exploration and production. Many felt that oil and gas production and at-
tendant transportation facilities will eventually follow the Proponent”s one
exploratory well. It was pointed out to the Panel that cumulative effects
must be considered and that a program once ini tiated would gain momentum and
become increasingly more difficult to stop. It was emphasized that a balanced
approach was needed to northern development by recognizing social as well as
economic considerations.”

In the course of completing the assessment a socioeconomic evaluation wa;
conducted. In addition, a series of community hearings was held in poten-
tially affected Inuit communities. Although the socioeconomic impact assess-
ment section is rather short and merely reports on the testimony given by
Inuit residents, it speaks eloquently of the local residents” concerns that
exploration is perceived as the forerunner to continued development and that
the people of several communities within the region are still attempting to
adapt to other resource development projects in their area (i.e., Nanisivik
Mine near Arctic Bay). The comments of local residents indicate their
concerns:

"We are trying to tell you as concisely as possible that we are trying
to develop our own future and handle our own problems with wisdom. We do not
want any more problems until we are in firm control of the present ones.”
TITUS ALLOLOO, Mayor of Pond Inlet.
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“But if Norlands was approved to drill for oil in Lancaster Sound, you
would have to answer in the affirmative to. ..other companies that have permits
in the area... because Norlands is going to open the door for further acti-
vity.” JOSHUA KATSAK, Pond Inlet.

“1ft here was an oil spill . ,.people would die, spiritually not physically, but
their culture would change, the culture he wanted to keep for himself and
future generations.” M. PIEJAMINI, Pond Inlet.

The Panel heard evidence to the effect that ‘“natural (country) food” was
an important component of the local economy in terms of nutritional benefits
and costs. “This importance of local foods and the means of obtaining them is
further accentuated when one considers the depth of the philosophical and
cultural ties most northern residents have to the land. A high birth rate,
the apparent inability of many Inuit to adapt successfully to modern society
in the south, policies of the Territorial Government that offer the options of
a wage economy as opposed to living off the land (or combination thereof) and
a real desire by people to participate meaningfully in their future, further
emphasize the continued importance of local foods and their management. The
Panel sees these resources being further pressured as the population continues
to grow rapidly causing hunting areas to be broadened. The established
rhythms of migration of sea mammals and birds should be preserved and un-
planned, rapid development without local participation should be avoided in
order not to frustrate the importance of the above.”

The Panel concluded its deliberations by deferring the exploratory well
drilling activity and recommending that socio-economic considerations be
an important factor in any decision to allow development activity. Although
this report does not provide a formal method for ensuring cumulative impact
considerations, the concerns of local residents injected consideration of the
cumulative impacts of development into the process. This report has limited
relevance to this project, mainly in developing descriptions of several key
cumulative impacts of northern petroleum development (i.e., accelerating
momentum of development projects and foreclosing of native lifestyle choices).
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Berkes, F. 1981. Some environmental and social impacts of the James Bay
hydroelectric project, Canada. Journal of Environmental Management, 12(2):
157-172.

Summary:

This paper presents some environmental and social impact case studies for
the LaGrande complex of the James Bay hydroelectric development project. The
environmental impact case study examines the effects of hydrologic and ecolog-
ical changes in the LeGrande river on the estuarine subsistence fishery in the
river. The social impact case study examines the effect of the road network
associated with the hydro development on the land tenure system of the native
Cree Indians of the area. The article concludes that the development process
accompanying this project has, “been resulting in an incremental erosion of
the land and resource base of the Cree Indian people.”

As a retrospective assessment of the project the article identifies a large
number of unanticipated secondary impacts, many of them due to a lack of
understanding of the Cree Indian lifestyle, local economy and cultural pract-
ices. The author also surmises based on the available evidence that signi-
ficant ecological and social cumulative impacts did occur, and that the
“overall “effect of the various modifications (of the project) may be greater
than the sum of the individual effects.”

He also recounts considerable unanticipated social impacts which resulted
from the construction of a road network in a previously roadless area.
Increased road access affected community traplines, altered traditional and
nontraditional hunting patterns, and created potential conflicts among several
native communities where none previously existed. The article also recounts
the social Agreement between the governmental developers of the project and
the Cree Indians of the area and the relationship between trade-offs made in
accepting the project (i.e., benefits vs. concessions). The author concludes
with an observation about the project’s cumulative impacts, finding that,
“much more difficult is the study of the cumulative effects of incremental
impacts, what Gamble (1979) has called with respect to Arctic offshore oil
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developments “destruction by insignificant increments.” The James Bay case is
replete with examples. In addition to what has been given up by the natives
through the Agreement, the resource base continues to be eroded through a
variety of new developments, each of which appears to be relatively innocuous

in terms of social and environmental impacts.”

The author does not present a method for assessing cumulative Impacts.
However, one can infer from his approach that post-project impact monitoring
provides a way to identify and analyze such impacts, particularly where some
pre-project baseline data is available for comparison. This report has only

limited relevance to this project.

Jacobs, P. 1981. Lancaster Sound regional study: public review. (People,
Resources and the Environment). (Tri-lingual)}. Minister of Indian Affairs
and Northern Development, Ottawa.

Summary:

This report presents the results of a public review process held as part
of a regional study process designed to produce a regional plan for the
Lancaster Sound region of the Canadian high Arctic. The public review held in
communities in the Lancaster Sound region as well as in southern Canada
reviewed a draft “Green Paper” prepared by the Ministry of Indian and Northern
Affairs as part of the Lancaster Sound Regional Study. The report reviews the
perspectives of a broad range of Canadian citizens who responded to the

guestion, “What do you believe would be our best plan for Lancaster Sound?”

Although this report is not an impact assessment per se, it does consider
the cumulative economic, social and cultural impacts of petroleum development
and other resource development projects in the Canadian Arctic. The method
used to review cumulative impacts is a regional planning process. The report
points out, “There is a complementary need to coordinate government initia-
tives with the regulation and control of the full set of developmental impacts

that might occur with development of the region and the high Arctic.
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Secondary and tertiary impacts, such as supply stations and temporary work
sites, may be as important elements of change as the primary proposal itself.
The cumulative impact of development north of 60° is also an important factor
of concern. It is not clear that project by project review can properly
address this latter issue. Consequently the need for an appropriate manage-
ment framework for northern development was viewed as an essential element of
government policy and action in the North.”

Although the report was not prepared through a specific cumulative impact
assessment methodology, its use of a regional planning approach including
considerable public participation in affected communities did identify signi-
ficant cumulative impacts associated with a variety of proposed development
projects. This report has limited relevance to this project.

Dirschl, H.J. 1982. The Lancaster Sound Region: 1980-2000. Green Paper -
Issues and Options on the Use and Management of the Region. Minister of
Indian Affairs and Northern Development, Ottawa (Canada).

Summary:

This report presents the results of the Lancaster Sound Regional Study, a
regional and planning study designed to develop a series of specific resource
use options for Lancaster Sound including alternative approaches within a
regional planning mechanism. In the context of this regional study and issue
evaluation exercise and as a guideline for future regional planning, the
report recommends that planning be designed, “to take into account the poten-
tial and cumulative impacts of all activities and their interactions in
developing management and environmental protection measures.” This paper is
not a regional plan, however; it merely provides the foundation for a regional
planning process. It does, however, “provide the background necessary to gain
a regional perspective on alternative uses and an insight into their cumula-
tive effects.”

The report’s Appendix B Lancaster Sound: Potential and Future Uses examines

activities likely to take place in various parts of the Sound over the next 20
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years. In addition to considering each proposed activity separately, the
report states, “it is also necessary to examine the interactions among
various activities, and the cumulative effects that may result from joint
implementation of several activities.” The Appendix provides a composite
map to facilitate this review and considers each of the major areas of
renewable and non-renewable resource development separately and

interactively.

The approach used iIn this report’s assessment of the cumulative impacts
of Lancaster Sound development activities was a systematic mapping and
planning approach which allowed for examination of the relationships among
biological, physical and socioeconomic factors, and potential activities on
the Lancaster Sound Region. The preparation of map overlays and composite
maps ailded in this process. Projections of potential future development
activities were also made such as: oil and gas exploration and development,
shipping, mining development, and preservation of natural areas. Changes in
the environment, the economy, harvesting patterns, and the communities as a
result of each activity were identified by relating the future activities to
the existing regional framework. Areas of likely conflict were highlighted .
when overlays representing potential activities were superimposed upon the

regional framework maps.

As an outgrowth of the Lancaster Sound Regional Study, the Canadian Federal
Cabinet endorsed a Northern Land Use Planning Policy. Currently, the Minister
of Indian and Northern Affairs is instituting the Northern Land Use Planning
Program to implement the new Federal policy. However, no more recent docu-

mentation on this process is currently available to the public.

This report’s creative use of regional planning concepts, including overlay
and composite mapping appears to provide a sound initial basis for a method of
assessing the cumulative social, economic and cultural impacts of petroleum
development in the Alaskan Arctic. This approach will be explored further

later in this report.
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Gibson, R.B. 1982. Values, interests and preferences: non-factual consider-
ations in the work of the Beaufort Sea Environmental Assessment Panel.
Beaufort Sea Alliance, Ottawa, Ontario.

Summary:

This article, prepared for the Beaufort Sea Alliance, presents a compelling
brief on the role of non-factual considerations in the environmental impact
assessment process for Beaufort Sea oil and gas development. It explores the
role of values, interests and preferences in the process of deliberation and
evidence-taking of the Beaufort Sea Environmental Assessment Panel. The
underlying theme of his paper is that, “decisions on matters of interest and
preference, involving choices in the face of ignorance and uncertainty, can be
made properly only by those to be affected.” Gibson argues that, “non-factual
considerations appear whenever analyses are undertaken on conclusions drawn on
the basis of uncertain or incomplete sets of background data, and whenever
challengeable assumptions are made about the relevance of issues and infor-
mation, about the degrees of certainty required in specific circumstances,
about the value of relevant “goods” and 'bads', or about the acceptability of
risks.”

The author states that the entry of values, preferences and interests into
assessment and decision-making is unavoidable due to: “the inevitable
incompleteness of the information base” and ‘“the fact that evaluation can
never rest on factual indicators alone.” With regard to the Beaufort Sea,
Gibson concludes “Non-factual considerations will be exceptionally significant
in the Beaufort case, if only because of the vast scale of the proposed plans
and the magnitude of the potential environmental and socioeconomic effects.
The very nature of the proposals means that a multitude of general and spe-
ciftic options will have to be weighed. To the extent that for whatever
reasons important uncertainties remain about the nature and implications of

these options, the role of values, interests and preferences will expand.”

Gibson’s view of non-factual considerations in the Beaufort case is reflected
in the statement that, ‘“the evaluation of Beaufort hydrocarbon explora-
tion involves consideration of mutually exclusive options.” In analyzing

the research required to support environmental assessment, Gibson finds
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that non-factual considerations intrude in several ways: “Two sets of non-
factual considerations enter here. The first set comprises the various
logical and methodological problems confronting researchers. Aside from
epistemological questions about any attempt to describe “objective reality’
on the basis of perceived phenomena, there are barriers (e.g., ecological
complexity, limitations of research time and resources, weaknesses of methodo-
logies and techniques) that preclude full and fully accurate descriptions.
These barriers are greater where large areas and complex interrelations are
involved, where the pre-existing body of data is small or of questionable
quality, and where research is particularly difficult or expensive. The
second set comprises factors reflecting interest and biases that influence
decisions on what research is undertaken and reported, including decisions on
which research projects will be funded and to what extent, how much time will
be allowed, what boundaries will be imposed, what findings will be followed up
with further study, and what findings will be presented in the assessment
submissions. The most important operative biases and interests affecting EARP
research are those of the government in setting out the mandate and terms of
reference of the hearing panel, the panel in deciding what to include and
emphasize in guidelines to the proponent for the preparation of an environ-
mental impact statement, the proponent in making decisions on research fund-
ing, the hiring and direction of researchers and the presentation of findings,
the relevant government agencies in preparing for the carrying out reviews of
the proponents” research work, and the interveners in choosing what research

(if any) to carry out in support of their submissions.”

Biases affecting the analysis of research conclusions are also seen as a
problem. Gibson favors an open, adversarial approach which favors, “the
influence of uncontested values, interests and preferences.” He criticizes
the evaluation phase of impact assessment for its failure to make values
underlying judgments plain. “Failure to provide explicit discussion of the
non-factual considerations in environmental assessment and other evaluations
makes it difficult for final decision makers, proponents and interveners to
understand the basis for evaluator conclusions and to see the extent to which

the conclusions that are drawn by different bodies examining different aspects
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of a proposed project are based on compatible assumptions. ™ He recommends
inclusion of an explicit section on uncertainties and underlying assumptions
to give conscious attention to this problem.

Finally Gibson specifically reviews the socioeconomic uncertainties underlying
any socioeconomic assessments of the proposed Beaufort Sea hydrocarbon
development. He bluntly states, “studies of such issues are inevitably
colored by the attitudes, experiences, iInterests and biases of the observers.”
He adds, “the findings of “experts’ carrying out narrowly defined studies of
relatively simple matters. ..are likely to vary remarkably, in part because of
the considerable barriers to accurate intercultural communication and the
unsolicited entry of ill-founded assumptions into methodology and interpreta-
tion.” He concludes that, ‘“the differences of opinions among experts are
such that the submissions of the proponents even on some of the more straight-
forward aspects of existing socioeconomic conditions, may be of use chiefly as
a basis for discussion and comment, preferably by the people whose economy is
being described.” He closes this discussion with a reaffirmation of the role
of public input, but that input will only be forthcoming if community percep-
tions of, “the legitimacy and importance” of impact assessment procedures is
supported.

Although this report does not explicitly consider cumulative impact assessment
methods or concepts, it does provide important guidance on the role of facts
and values in social impact assessment processes. Since cumulative impact
assessment will inevitably involve projections of future social, cultural and
economic effects, consideration of the role of non-factual considerations must
be explicit in any methodology. This issue is worthy of further exploration
in any methodology development efforts for the Alaskan Arctic. Therefore,
this paper has direct relevance to this project.

Usher, P.d. 1982. Assessing the impact of industry in the Beaufort Sea
Region. Beaufort Sea Alliance, Ottawa, Ontario.
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Summary:

This article reviews several topics of importance concerning the assess-
ment of the social, economic and cultural impacts of petroleum development in
the Canadian Arctic. In the First chapter the author critiques the Beaufort
Sea EIS, Volume 5 socioeconomic effects (reviewed earlier), by constructing an
alternative view of native economic issues and the relationship of the native
economy and culture to industrial development. The second chapter considers
critically the ideas advanced by proponents of industrial development in the
north that greater wage employment for natives will actually advantage the
traditional economy through improved technologies of harvest and that by being
full participants in the Canadian economy, native people will increase their
self-reliance and independence. The final chapter examines the implications
of this discussion for social impact assessment. It is concluded that, “the
regional economy is not inevitably converging with the southern industrial
economy, and that SIA must take into account both the locally desired and the

probable futures of the regional socioeconomic system.”

Much of the article i1s a critique of the proponent’s EIS which was found
to be deficient by the Beaufort Sea Environmental Assessment Panel and-later
amended by the Supplementary Information volume on socioeconomic ISsues.

Usher begins by presenting the data onnative employment and income he felt to
be missing from the EIS, The data includes: employment and income in the
hydrocarbon industry; total community and per capita income by source; and
social assistance payments. All of this data are for the native communities
only. Usher concludes that while wage employment has provided an increasing
proportion of income over a 20 year period, that currently wage labor does not
constitute an even greater proportion of personal iIncome, given the wide
availability of wage employment currently relative to the period 20 years ago.

He also finds that the low proportion of wage income is not simply counter-
balanced by greater levels of transfer payments, for in most cases, ‘“these
account for only a few percentage points of personal income above the national
average.” He points out the uncertain effects of taxation on native personal
income and the lack of data on household income and expenditure patterns. He
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recommends time budget studies and research on expenditure patterns to improve
this situation. He concludes that, ‘“the economy of the Beaufort Sea commun-
ities appears to have certain distinctive and enduring features, based on the
structure of employment and income. It is neither an aboriginal or an
industrial economy.” He adds, “Households, and indeed many individuals,
derive their income from a strategic mix of land-based activities, wage
employment (often seasonal rather than permanent), and transfer payments.
Those engaged in non-industrial forms of production are not unemployed, they
may in fact be making entirely rational decisions about how best to gain a
living.” He concludes that there are important “non-economic” reasons for
engaging in subsistence harvesting activities.

He analyzes the role of wage employment in the traditional economy as per-
forming a seasonal bridging function between other activities. He also
comments on the tendency “to use a substantial proportion of income from
employment for the purchase of productive inputs” for subsistence harvesting,
and that “there will be a tendency to view wage employment opportunistically
in comparison with self-employment or transfer payments, as means to achieve
these other ends.” He states, “there is an interest in seeing that wage
employment does not interfere with other aspects of life, and in particular,
the ability to obtain a substantial proportion of household income from the
land.” Usher concludes that consequently, ‘“the most desirable outcome from
the local point of view, is not a dramatic increase in employment opportuni-
ties or inducements, but rather the stable provision of existing levels of
employment, or only gradual increases.”

Usher also strongly differentiates the northern native economy from an
industrial one on cultural grounds, that is, “the social relations on which
economic activity is organized, and in peoples’ ideas about those relations.”
He argues that for contemporary impact assessment in the Arctic the issue is,
“the degree to which these systems and institutions still exist, and the
conceptions about them which still prevail among native people.” He indicates
that little contemporary documentation of these phenomena exist for the
Canadian Beaufort region and that extensive field research, including partici-
pant observation are required.
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Usher characterizes the recent social relations of production of the Inuit and
Dene communities as “recently urbanized foraging bands which continue to have
ties to specific areas of land.” He contrasts the native economic production
system with that of fully industrialized production and markets and illus-
trates the disjunctions between the two systems. He defines the transition
from native “merchant capitalism” to “industrial capitalism” as bringing on
the “commoditization of land and labor.” He adds that the critical question
for social impact assessment is “not the so-called modernization of a tra-
ditional economy. It is, instead, the nature and consequences of the
transition from a predominantly merchant set of socioeconomic relations to a
predominantly industrial set, and what elements or features of those relations

are significant or incidental with respect to impact.”

Usher comments on the implications of such a change for native society
indicating that mutual aid and sharing networks are likely to atrophy, that
income will be viewed as an individual rather than household resource, and
that a greater proportion of household needs will be obtained through the
market rather than by household production. He indicates that vulnerability
to social forces uncontrollable at the local level is also likely to rise
along with personal and household income, and that personal finance will shift
to a series of continuing financial obligations (i.e. rent, loans, etc.). He
posits the “possessive individualism” of the industrial economy as undermining
the bands of social structure and obligation throughout native society. Usher
comments that in studying the transformation from merchant to industrial
capitalism, “it is essential to identify the milestones that mark the impor-
tant stages in the process, and to understand how cumulative and synergistic

events and decisions set a course not easily altered or reversed.”

In the second chapter Usher examines the proposition that one of the
advantages of wage employment is its generation of cash to support the tradi-
tional sector. Usher concludes that hard evidence does not exist that oil
industry labor income actually benefits traditional harvesting activities and
that considerable evidence to the contrary exists. He also argues that other
means of providing finance to the harvesting sector are available besides wage

employment and that these bear examination as their impact on social and
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cultural patterns may well be less adverse. Finally he questions whether
“heavy cash injections are truly necessary to the long term survival of the
traditional sector.” He argues that overcapitalization of harvesting activi-
ties may ultimately ensue, thereby undermining the whole basis of the tradi-
tional harvesting economy, as indebtedness drives harvesters out of production
or overharvesting depletes available resources. He also hypothesizes that the
variety of species harvested may decline along with harvesting skills. He
concludes, “This . ..would lead to a significant decline in diversity and
flexibility of action--traditionally the hallmarks of the northern hunter. It
would also lead to overdependence on a steady and predictable supply of one or
a few resources, which is unfortunately an exceptional rather than common
characteristic of northern species and populations. This increasing depend-
ence on a few species will also be the result of a growing integration of wage
employment and harvesting.”

He also points out that several other factors, “arising directly from the
larger process of industrial ization,” will place, “native people’s traditional
access to and control over fish and wildlife resources in question.” He
indicated that the inevitable demands by non-natives and visitors for access
to these resources for recreational, commercial and subsistence purposes may
result in “native harvesters . ..being reduced to one of several competing “user
groups’ whose activities must be increasingly regulated by the state.” He
concludes, “the cumulative effect of all of these processes could well be to

drive out the small producer.”

In the final chapter, Usher draws conclusions from his earlier discussions
for the process of social impact assessment. He states, “It is therefore
essential to consider not simply the nature and iImpact of a specific
industrial development project, even one so complex as the Beaufort Sea
producers” proposal. These projects must be seen as part of a larger, over-
arching project of the industrialization of the North itself. That is why we
must consider the impact not only of wage employment income, immigration and
infrastructure generated by the project itself, but also the whole array of
associated public and private developments that are inseparably linked to such
a project.”
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Usher contrasts the social impact assessment procedures that quantify social
phenomena without reference to their centralizing tendency to reduce man to
the role of “man the consumer.” He proposes an alternative paradigm based
on “man as a producer.” “1f social well-being is perceived as being tied
primarily to production rather than consumption, then community solidar-
ity will take precedence over possessive individualism as the primary value to
be considered in assessing change.” He states that it would result in consi-
deration of a different set of categories namely: “the maintenance of the
local resource base, the systems of land tenure and resource access, and the
social organization of work, especially as these things serve to reinforce and
maintain the solidarity of the community and to socialize the young. They
would include the degree of economic integration of the local community and
the participation of its members, and the maintenance of the producer’s
economic and social viability, including the ability of individuals and groups
to determine their own method and pace of work, and their own safety, health

and comfort.”

He concludes that, “Change must be assessed not only in terms of its impact on
the ability of people to satisfy themselves as consumers, but also in terms of
its impact on their sense of personal satisfaction and autonomy as creative,
skilled, self-motivated and self-directed producers, and their sense of
integration as valued and productive members of society. To put the “social’
into social impact assessment, we must know something about the social

relations, social institutions, and social values of the affected community.”

He stresses that traditional impact assessment, to the extent that it rests
on conventional economic premises, avoids and ignores such issues. He points
out that we have basically two competing iInterpretations of the massive
changes occuring in the North and that the choice of an interpretive paradigm
affects one’s assessment. He concludes that it is still unclear whether the
north is simply in a slow transition to industrialization or whether it is on
a separate path which, “although obviously affected by the wider process of
industrialization, will not necessarily converge with it.” “1t would be a
hybrid economy, perhaps, but distinctive in the long run as well as the

short.”
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Usher concludes his commentary with this observation, “Social impact
assessment requires us to know where we are, where we are going, and where we
want to go. That means that we require a sound characterization of both the
local economy and society, and of the major project as part of a larger social
process. We must also understand the values and perspectives of the affected
population, and how these values and perspectives relate to their situation
and to the processes they are experiencing. Without these, we do not have a
socioeconomic impact statement before us, and we would not be able to formu-
late and test useful hypotheses about impact. Consequently we would not be
able to assess or evaluate the social impact of the project.”

Although the concept of cumulative impacts occurs only fleetingly throughout
this document, it is obvious that Usher’s intent is to produce a socioeconomic
impact assessment comprehensive enough to address the cumulative social,
economic and cultural impacts of petroleum development in the Arctic.
In this end he succeeds although his method is not generalizable and consists
of focused, professional judgment informed by previous social research. This
paper is of considerable relevance to this project.

Carley, M.J. 1984. Cumulative socioeconomic monitoring: issues and indica-
tors for Canada’s Beaufort Region. Ministry of Supply and Services. Northern
Economic Planning Branch, Indian and Northern Affairs Canada, Ottawa, Ontario.

Summary:

This report is the result of research on cumulative Impact monitoring,
funded by the Canadian Government’s Department of Indian Affairs and Northern
Development and the Government of the Northwest Territories, designed to help
better understand issues of social, cultural and economic change in Canada’s
Arctic region. The report develops a cumulative socioeconomic monitoring
program for the Beaufort region. The program was designed as a prototype for
other potential monitoring effects, to be easily implemented and cost-effec-
tive, and to be policy-oriented. The report is divided into two parts,
the Tfirst providing perspective on cumulative impact monitoring in the
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Beaufort Region and the second discussing issues and indicators for a Beaufort

Region Monitoring Program.

Carley begins a justification for cumulative monitoring with reference to
the sweeping pattern of regional development occurring in the Canadian Arctic.
“Many people and groups recognize that such sweeping change should be care-
fully monitored to give early warning of unexpected or cumulative changes,
and to promote benefits to northern people. Community and native groups, and
various government departments, have stressed recently the importance of such
monitoring in their submissions to the Beaufort Sea Environment Assessment
panel . The Environmental Impact Statement guidelines asked the major propon-
ents to propose a monitoring program, and the proponents’ monitoring proposals

are complete.”

Carley's report addresses two related questions, namely, “what would consti-
tute a realistic, effective socioeconomic monitoring program for the Beaufort
regi on? Second, how would such monitoring best be undertaken, that is, what
are the organizational and data problems which would have to be overcome for

effective monitoring to take place?”

Carley reviews the origins of the cumulative prospective in impact assessment
and states, “The cumulative perspective for the human environment considers
the social, economic, cultural and political implications of all industrial-
izing projects in the Beaufort Region, with attention to their interrelated
effects over time. The sum of these interrelated effects is likely to be
greater than those generated by particular projects, considered separately.
That is, impacts may have an additive effect: many small, local impacts could
be serious when occurring together. At issue are not individual projects
whose impacts may be unexceptional, but rather changes wrought by the
industrializing process itself. As the Alaska Highway Pipeline Panel recogn=-
i zed, such a cumulative approach is essential to an understanding of the
implications of industrialization on the whole of northern life and culture
itself, and is not substituted for by attention to particular effects (e.g.,
native employment) of particular projects, as important as those might be.
However, the cumulative perspective is not easy either to conceptualize or to
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carry out, and in spite of the millions of dollars spent on “impact assess-
ment” , there is as yet little experience of cumulative monitoring.”

Carley raises and discusses five broad problem areas relating to a cumulative
impact perspective. He defines these as, ‘(i) the geographic scale of more
“traditional” impact assessment, (ii) the timing of the assessment process,
(iii) the difficulty of measuring intangible impacts, (iv) the structural
organization of the impact assessment program, and (v) the need to establish
the significance of research.”

The first problem, related to the “project” approach of traditional impact
assessments can be alleviated by a regional approach. He points out that
cumulative impact assessments are costly and time-consuming and require
a number of years to complete. The third problem, while difficult to resolve,
is viewed by Carley as essential to cumulative impact assessment in native
communities. He points out the difficulty of ensuring the validity and
cumulative perspective 1in long-range monitoring and finally questions the
judgmental and political process inherent in ascribing significance or non-
significance to impacts.

In the first section of this report, Carley defines monitoring and discusses
eight different types of monitoring. The eight types of monitoring reviewed
are: inspection, regulatory permit monitoring, experimental environmental
monitoring, monitoring of ambient environmental quality, program or project
evaluation monitoring, monitoring of socioeconomic agreements, project
impact management monitoring, and cumulative impact monitoring. These are
shown as a continuum in Figure 28. Carley defines cumulative impact moni-
toring as, “monitoring all critical issues orchanging patterns in a region,
whether they are related to a project or occur independently of a project.
Cumulative monitoring also focuses on the interrelated, and additive effects
caused by a variety of industrializing projects and government interventions
over time. Such monitoring is characterized by a regional, rather than
site-specific, perspective; attention to overlapping impacts of different
projects and policies; and a time-perspective stressing the long term, incre-
mental and dynamic nature of social change. It is usually carried out by
government to provide a regional overview to citizens, and to provide a
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coordinated and organized flow of information for strategic planning purposes.
In addition to documenting non-project-related socioeconomic changes, it also
serves to coordinate the variety of information generated by less strategic
types of monitoring. It can begin well before decisions on project accepta-
bility are taken, but more likely it will be a component of a regional or
strategic planning process, and therefore unrelated to the timing or accepta-
bility of particular projects. Although the need for monitoring is well
recognized, there are few examples yet of a cumulative impact monitoring
program.”

Carley also suggests that the primary audience for cumulative monit