Eastern Kentucky University
Encompass

Environmental Health Science Faculty and Staft

Environmental Health Science
Research

January 1978

Socioeconomic Data Requirements for
Environmental Assessment: Coal Gasification and
Liquefaction Projects

Steve Konkel
Eastern Kentucky University, steve konkel@eku.edu

Follow this and additional works at: http://encompass.eku.edu/ehs fsresearch

b Part of the Environmental Law Commons, and the Environmental Public Health Commons

Recommended Citation

Konkel, Steve, "Socioeconomic Data Requirements for Environmental Assessment: Coal Gasification and Liquefaction Projects”
(1978). Environmental Health Science Faculty and Staff Research. Paper 13.
http://encompass.eku.edu/ehs_fsresearch/13

This is brought to you for free and open access by the Environmental Health Science at Encompass. It has been accepted for inclusion in Environmental
Health Science Faculty and Staff Research by an authorized administrator of Encompass. For more information, please contact

Linda.Sizemore@eku.edu.


http://encompass.eku.edu?utm_source=encompass.eku.edu%2Fehs_fsresearch%2F13&utm_medium=PDF&utm_campaign=PDFCoverPages
http://encompass.eku.edu/ehs_fsresearch?utm_source=encompass.eku.edu%2Fehs_fsresearch%2F13&utm_medium=PDF&utm_campaign=PDFCoverPages
http://encompass.eku.edu/ehs_fsresearch?utm_source=encompass.eku.edu%2Fehs_fsresearch%2F13&utm_medium=PDF&utm_campaign=PDFCoverPages
http://encompass.eku.edu/ehs?utm_source=encompass.eku.edu%2Fehs_fsresearch%2F13&utm_medium=PDF&utm_campaign=PDFCoverPages
http://encompass.eku.edu/ehs_fsresearch?utm_source=encompass.eku.edu%2Fehs_fsresearch%2F13&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/599?utm_source=encompass.eku.edu%2Fehs_fsresearch%2F13&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/739?utm_source=encompass.eku.edu%2Fehs_fsresearch%2F13&utm_medium=PDF&utm_campaign=PDFCoverPages
http://encompass.eku.edu/ehs_fsresearch/13?utm_source=encompass.eku.edu%2Fehs_fsresearch%2F13&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:Linda.Sizemore@eku.edu

SOCIOECONOMIC BATA REQUIREMENTS FOR ENVIRONMENTAL ASSESSMENT:
COAL GASIFICATION AND LIQUEFACTION PROJECTS

R. Steven Konkel, Resources Planner
Energy Division
Ouk Ridge National Laboratory*
Ouk Ridge, Tenuessce 37830

ABSTRACT

Environmental and socioeconomic monitoring are key aspects in the
planning, construction, and operation of evolving coal conversion tech-
nologies. Development of duta bases and monitoring programs will allow
(1} identification of baselinme conditions and existing levels of stress
in the environment; (2) prediction of the potential impatts of construc-
tion, operation, and decowmissioning of a coal conversion complex at a
specific site; (3) determination of whether these or unant;czldtud
impacts actually occur during these periods; and (4) evaluation of the
effectiveness of mitigation measures designed to lessen adverbe impacts
on the environment. Socioeconomic data requirements inclide characteri-
zation of land wses, land-use management alternatives, demography and
employment, cconomic ared fiscal indicators, and infrastructure capacities
for site-specific study areas.  The socioeconomic monitoring program
should be designed to identify appropriate study areas, assess resource
management alternatives, incorporate input from citizen groups and local
planning officials, and affect key project decisions and criteria in the
siting process. The primary purpose of sociceconomic environmental
uassessment is to enable decision makers to incorporate into their overall
assessment reliable and credible information on sociocconomic factors,
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SULLULRLURUMIG DATA KEQUEREMENTS FUR ENVIRONMENTAL ASSUSSMENT:
COAL GASTFICATION AND LIQUEFACTION PROJECTS

INTRODUCTTON

The foremost goal of any research, development, and demonstration
program is to provide reliable and credible information to all parties-
at-interest in decision making. Reliable data and analysis contain
scientifically estimated error ranges to aid the evaluation of emerging
energy supply technologies. This evaluation must consider institutional,
demand, and envirommental and socioeconomic impact uncertainties as well
as strictly engineering performance characteristics and uncertainties (1).
Institutional uncertainties refer to those in public-private relation-
ships and governmental policies. Demand uncertainty is used in the
classic economic sense to reflect the extent to which energy innovations
will be utilized under given market conditions. Impact uncertainties
address the generic and site-specific effects of a given technology on
socioeconomic, physical, and biological systems.

This paper focuses on the socioeconomic impact uncertainties of coal
gasification and liquefuction demonstration projects and their relation-
ship to environmentul impact assessment, Socioeconomic impact assessment
is important because successful commercialization of these technologies
will depend on publicly acceptable distributions of costs and benefits,
especially to local and regional environmental and social systems.

Local and regional social systems include those communities which will
experience additional service and infrastructure demands as a result of
plant -construction and operation.

There is a legal requirement to assess impacts on social, physical,
and biolepical systems. The National Environmental Policy Act (MEPA) of
1969 requires environmental impacts statements (EIS's) on proposals for
legislation and other major federal actions significantly affecting the
quality of the human environment [Section 102(2)(C)]. Coal conversion
demonstration projects will 1ikely be required to meet NEPA requirements
due to federal actions in entering into partnership with private industry
in the construction and operation of demonstration plants. Commercial
coal conversion projects will probably have the same requirements due to
federal actions involving issuance of permits, such as the National
Pollutant Discharge Elimination System {(NPDES) permits. Secction 102(2)(A)
of MEPA requires agencics of the Federal Government to "utilize a
systematic, interdisciplinary approach which will ensure the integrated
use of the natural and social sciences and the environmental design arts
in planning and in decision making which may have an impact on man's
environment." ‘the intent and judicial interpretation of NEPA pronotes
environmental assessment and preparation of environmental impact statements
as means of informing parties-at-interest and reducing uncertainty so that
decisions will reflect considerations of environmental values and impacts
as well as economic viability and technical feasibility.

It should be recognized that socioeconomic impact assessment may
initially increase perceived uncertainty by introducing relatively com-
plex questions and uncontrolled variables. Public participation also
has similar e¢ffects by encouraging representation of interests concerned
with the unanticipated consequences of social actions (Ref. 2, p. 3}.
tiowever, if project planning and the EIS do not reflect concerns for
regional and local envirvonmental and social systems most directly
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alffected by the energy facility, demonstration of the techaology muy be
plagued by delays, litigaution, or ultimate rejection of project plans.
The design of a socioceconomic impact monitoring and evaluation program
provides an opportunity to facilitate public acceptance and provide
input to key project planning decisions aimed at mitigating adverse
tmpacts and promoting beneficial impacts. Examples of key project
decisions include water and land acquisition, coordinating project plans
with municipal officials, and selection of appropriate technology and
processes,

THE SOCIOECONOMIC IMPACT MONITORING AND EVALUATION PROGRAM

Program Desipn

The social and economic impacts of coal conversion facilities are
similar to those of other larpge-scale projects, such as electric gener-
ating stations, in that their large demand for skilled labor creates an
influx of in-migrants during construction and/or operation. One may
expect the skilled labor requirements during operation to be equivalent
to those at a chemical manufacturing plant, where many more skilled
operators arc required than in electric power generating plants,

Figure 1 outlines the interaction of facility and community characteris-
tics that produces socioeconomic impacts. The nature and severity of
socioeconomic impacts will vary from site to site, depending on the

size of the in-migrating work force, stress in and capacity to accommodate
impacts for local and regional environmental and social systems, and
process-specific factors (such as the characteristics and environmental
transport of effluent streams and total water consumption).

The interaction between labor requirements (under facility character-
istics) and commmity characteristics occurs when workers and their
families move into a region. The size of the in-migrating work force
depends on facility characteristics and the economic structure and
demography of the region in which the plant is sited. An initial influx
of workers creates secondary impacts because additional workers and
their families will be required to meet the demands for services and
infrastructure (e.g., housing, health care, transportation, education,
police and fire protection, recreation, historic, archaeological and
cultural sites, solid waste and wastewater treatment) created by the
initial new population. This '"multiplier effect" creates further impacts
on public finances, taxes, community infrastructure, and service capa-
cities. Social, economic, and political institutions and relationships
are also affccted by the siting of a coal conversion facility, as
indicated by the feedback loop (depicted by a solid line) in Figure 1.
As shown in the "project planning feedback loop,' project decisions
determine facility characteristics which ultimately impact community
characteristics. For example, external labor demands might be decreased
by substitution of capital for labor in host areas with low unemployment
and limited infrastructure capacities. Another project planning option
is to increase service and infrastructure capacities to ameliorate
adverse impacts,

Socioeconomic impuacts on communities can generally be expected to
oceur as a function of the size and labor requirements of the project,
proximity of the site to urban aveas, labor availability, commuting
patterns, land uses on and surrounding the site, and infrastructure and
service capacities of communities. For those interested, the detail on



profiling and forccusting of baseline variables describing facility aad
community characteristics shown in Fipure 1 is extensively covered in

the [nvirommental Monitoring llandbook for Coal Conversion Facilities

(Ref. 3, pp. 2.3.2-1 to 2.3.5-1). Impacts gencrated by the interaction
of facility and community characteristics are also discussed in this and
many other publications (e.g., Refs. 2-12). Monitoring of actual project
experience is not unprecedented, and it can greatly aid forecasting
efforts. TFor example, the Tennessee Valley Authority (TVA) has collected
and evaluated construction employee surveys for a number of its nuclear
plants (24} and hus begun a long-term, broad-scale sociceconomic monitor-
ing program at its Hartsville site. Monitoring may be required by federal
agencies to assure implementation of their decisions (31, Section 1505.3}.

Desipn of a monitoring program should confront the following major
areas of uncertainty in socioeconomic impact assessment:

* ilow shall the impact area be defined?

*+ Is the mine, preparation plant, conversion plant, and product
distribution system to be evaluated as a '"complex?!

* What variables are iwportant in forecasting the residential
location decisions of in-migrating construction and operation
workers?

* How shall costs and benefits be determined?

* What are the interfaces and interdependencies among socioeconomic,
biological, and natural features?

* How shall resource management alternatives be evaluated?

« llow can responsiveness to concerns of parties-at-interest be
achieved?

The remainder of this paper addresses these areas of uncertainty.
The socioeconomic impact monitoring and evaluation program contemplated
should be initially broad in scope, as certain concerns might be elimi-
nated if monitoring and evaluation indicate that they will not present
problems. A prime example is the evaluation of demand for infrastructure
and services in communities by relocating construction workers. If
monitoring shows that these demands are very small relative to total
capacity and services in particular towns, there is no need to continually
monitor or evaluate the sociceconomic impacts. Instead, effort should
focus on those towns where socioeconomic impacts are sipgnificant. For
example, annual population growth rates of about 5% were found in one
study to be generally as much growth as small communities can comfor-
tably absorb (10)}.

How Shall the hupact Area be Defined? Regional definitions vary with
the impact belng evaluated. Whenever there are significant options
involved in the use of natural resources, materials, or productive
services for the coal conversion complex, the region under study should
be defined to highlight these trade-offs. Construction and operation of
coal gasification and liquefaction plants may require substantial quan-
tities of coul, water, and labor. These requirements will obviously be
umuch lower for demonstration projects than commercial plants. lsing
water demands as an example illustrates the potential for significant
options in rcsource use. A Lommelaidl coal conversion complex, producing
250 million Lub1L feet (7 08 Mn®) of synthetic gas per day ox 50,000
barrels (7,950 w®) of synthetic crude 0il equivalent per day is expeuted
to require 10,000 acre-feet (12.3 Mm®) of water per year (25, also see
Ref, 4, p. 61) Whereas a demonstration project may only require about
one—fifth of this demand (25), proposed commercial coal conversion
complexes involving multiple plants have estimated requirements several




times this amount (27, also Ref, 4, p. 60), Using 25,000 acre-Fect
(30.8 Mnh) per year as a typical requirvement for the total water use of
a city of 100,000 pecople (Ref. 4, p. 55), it is apparent that other
industrial, urban, or agricultural water uses may be affected or pre-
cluded in regions outside the site of the coal complex. This potential
impact in arid regions of the western U.S5. may lead to efforts to
evaluate alternative sources of water, engineering design recycling
options, and cooling system alternatives,

The region to be affected by the siting of a coal gasification or
liquefaction project should initially be defined to include the coal mine
(especially if dedicated to the preject), preparation plant, conveyor
and/or associated transportation facilities, coal conversion plant,
solid waste disposal facilities, and the municipalities (and/or counties})
which are expected to experience development and service demands as a
result of the influx of construction and operation workers. In cases
where resource uses ocutside the land required for the entire complex are
affected or precluded, the impact area should be enlarged to consider
these resource options. Where impacts are insignificant with respect to
any particular impact--such as demand for housing which is very small in
towns remote from the complex--the impact area can be defined to exclude
certain areas ("outlying towns'™) from the analysis. The definition of
the appropriate region for analysis is dependent on the impact being
evaluated and site- and region-specific factors.

Is the Mine, Preparation Plant, Conversion Plant, and Product
Distribution System to be Evaluated as a Complex? For demonstration
plants which will utilize coal from existing mines, the socioeconomic
impacts depend on whether the in-migrating work force for construction
and operation of the coal conversion plant will augment mining impacts
and whether the plant is mine-mouth or at some distance removed from the
source of coal. 1If mining operations cause an influx of relocating
workers who place additional demands on infrastructure and services in
towns affected by the siting, then these impacts should be addressed
with those of the preparation and conversion plants, This is also true
for consideration of impacts from construction and operation of the pro-
duct distribution system. Opening of new mines will be much more likely
for commercial gasifiers and liquefaction projects than for demcnstra-
tion projects, making this portion of the study area more relevant for
impact evaluation. Thus, the question of whether these several systems
should be considered as a complex is essentially related to their dis-
tribution over tiwe and space., Through construction scheduling and
project planning, project planners can disperse the interaction of those
systems at key perieds, such as at the construction peak of the conver-
sion plant,

Sccondary effects of building a ceal conversion complex may include,
for example, the location of a refinery to process the synthetic crude
oil product or siting of an industry or industrial park to muke use of
low Btu synthetic fuel gas. The product from early coal liquefaction
plants will be used largely to substitute for and release petrolcum-
derived fuel o0il and residual oil for its Ffurther refining to produce
transportation fuels. These secondary effects may increase the number
of workers and their families who will relocate to obtain employment in
the service sectors of the economy. When other major facilities such as
power plants are to be concurrently sited in the same region, careful
attention should be focused on regional labor availability, skill
requirements, and construction scheduling options. The cumulative
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major concern of municipal officials in planning for growth management
and provision of municipal services. Failure to consider these cumula-
tive impacts may increase the probability that boom towns will develop,
Boom towns often experience low worker productivity, absenteeism, high
turnover, and deterioration of the quality of life for local and regional
social systems (10, 23).

What Variables Are Important in Forecasting the Residential Location
Decisions of In-Mipgrating Construction and Operation Workers? Reliable
forecasts of the size of the peak labor force, the number of relocating
construction workers, and the distribution of labor force requirements
over time are a critical first step in projecting socioceconomic impacts
and designing mitigation measures to ameliorate adverse effects. Tmpacts
on housing, municipal services, transportation, other infrastructure,
and tax bases will depend on the labor dispersion pattern of in-migrating
primary and sccondary workers to individual cities and towns during
construction, as well as operation. Due to the uncertainty of predicting
worker location decisions, planners and economists have tended to rely
on very generalized, but limited, assumptions about the residential
location choices of in-migrating workers. The analysis of labor disper-
sion, however, should consider the following variables:

* labor requirements (defined over time and space) of the coul
conversion complex;

* secondury labor requirements (such as jobs in retail sales,
services, etc.);

» labor supply (indigenous versus in-migrating workers);

+ relationship of population and available housing units, either
for sale or for rent;

* existence or absence of car pooling and public transportation;

* valuation of time and out-of-pocket transportation costs;

« zoning and public works in individual cities and towns;

+ supply of competing job opportunities;

+ spatial infrastructure such as highways;

« historical patterns of service use (i.e., marketing spheres);

+ site-specific residential location factors, such as existence
of resort towns or other attracting forces; and

+ special transportation incentives and modes which could be
provided by the contractor.

A typical commercial coal conversion complex producing 250 million
cubic feet (7.08 Mn?) of synthetic gas per day or 50,000 barrels (7,950 m?)
of synthetic crude oil equivalent per day would create over 3,000 jobs
in the mine and plant during construction. Depending on the process
used, whether the project is located in the eastern or western U.S5., and
the type of mining, operational jobs may range from 1,000-2,100, accord-
ing to one study (Ref. 4, p. 120). Regional multipliers, which will
vary with economic and demographic characteristics, can be used to
estimate secondary employment impacts. This estimate must be further
disaggregated by some sort of labor market model to forecast in-migrating
secondary workers. These workers will relocate to provide additional
services and expand community infrastructures to support the primary
construction workers and their families. Demographic analysis is impor-
tant in translating the secondary employment into a projected population
influx. Thus creation of 1,000-2,100 operational jobs at the coal
conversion complex will induce jobs in other scctors of the economy
which could result in a significant new population influx. The portrayal



of eumployment and income elfects can best be done by direct techniques
such as (1) input-output analysis of surveys of local firms and consumers
and (2) measuremcnt of commodity and money flows (13-17).

llow Shall Costs and Benefits be Determined? The primary and secondary
in-migrating work force produces direct costs to local communities. Both
types of workers demand services and infrastructure and are expected to
pay taxes and affect public fimance. A problem arises in that the front-
end financing for expansion of infrastructure capacity is often inadequate
to meet demands unless there is a sufficient prepayment of taxes by the
coual conversion facility. Also, short-term expansion of facilities
requiring large capital outlays may be impractical (e.g., sewage treat-
ment plants). The dissociation between social costs and benefits due
to time-lag between when costs are incurred and when revenues are
received needs attention by municipal and project planners. In the case
of housing and municipal services, early project planning can address
labor camps and other measures, if necessary. Municipal planners may be
provided with planning funds if the Iniand Energy Development Impact
Assistance Act of 1977 (S5-1493) is passed by Congress. This Act, proposed
by Senators iHart and Randolph, would provide federal funding to nunici-
palities to manage impacts caused by energy development. This approach
attempts to address the equity issue arising from the fact that the
direct benefits of the facility accrue to areas outside the region
bearing the mujority of social and environmental costs during construction
and operation.

Socioeconomic impact monitoring and evaluation programs should
explicitly identify the direct benefits and costs, secondary benefits
and costs, environmental benefits and costs, and income distribution
effects (18). This is essential to evaluation of two separate but
related issues: {a) Is the project justified based on an “efficient
allocation of resources'" criterion? and (b) What are the various distri-
butions of costs and benefits to different groups? The former issue can
be addressed using economic analysis (e.g., see 32). The weighing of
the merits of alternative resource management options should explicitly
identify project evaluation criteria and highlight considerations, such
as environmental factors or impacts, which are relevant to the decision
(see 31, Section 1502.23). Many difficult problems arise from neglecting
qualitative considerations in analytic frameworks, especially monetary
cost-benefit analyses. Analysts may gain insiphts into the portrayal of
the distribution of costs and henefits by exploring frameworks which
organize impacts according to effects on geographic regions or groups.

Fundamental differences of opinion arise from values and priorities,
not facts, and this re-emphasizes the need to inform rather than determine
positions for parties-at-interest. Achieving an acceptable balance of
social costs and benefits often requires public participation in decision
making. The geal of environmental impact analysis should be to improve
key project decisions and the decision making process. Ultimately, the
decision making process should reflect federal and state land use plan-
ning and development control legislation and inform the public and
decision makers on the resource management options and income distribution
objectives relevant to proposed project.

What Are the Interfaces and Interdependencies Among Socioceconomic,
Biological, and Natural Features? Examination of the interfaces among
socioeconomic features, natural resources, and biological features allows




one to wore adequately define the trade-offs involved in resource manape-
ment options. It also forms the basis for comparing mitigation measures
which may neced to be included in the proposed action, Mitigation measures
are designed to fulfill the responsibility of the federal agencies to
consider the environmental impact of their actions "to the fullest

extend possible" (NEPA, Section 102, first sentence). Thus environmental
issues should be considered at every important stage where the appropriate
balancing of environmental and other factors would lead to a minimization
of environmental costs (26). The Council on Envirommental Quality (CEQ)
has issued final regulations (31, Federal Register, November 29, 1978)
that will require explicit consideration of resource management options
and appropriate mitigation measures (see Section 1502.14 "Alternatives
including the proposed action' and Section 1508.20 'Mitigation®).

Alternatives in the CEQ final regulations are defined to include
(1} no action alternative, (2) other courses of action, and (3} appropri-
ate mitigation measures required by federal agencies that are not already
included in the proposed action. Alternative (1) can be satisfied by
scoping and assessing the uses to which natural resources, materials,
and productive services would be put in the absence of the coal conversion
complex (18). DBefining these uses is a criticanl task. "Other courses
of action" (2) include production of equivalent amounts of energy at
this or other alternative sites by different types of generation.
Conservation should alsoc be considered since both structural and
nonstructural measures need to be evaluated as "other courses of action."
Evaluation of "appropriate mitigation measures" (3) focuses on avoiding,
minimizing, rectifying, reducing, and/or compensating for environmental
impacts in the proposed action (CEQ final regulations, Section 1508.20).

(A) Socioeconomic Factors, Key Decisions, and Socioeconomic Impacts
Are Interdependent. The socioeconomic impact monitoring and evaluation
program should be designed to reveal the interfaces and interdependencies
among options in water acquisition, site selection, mine-preparation
plant-conversion plant-product distribution systems layout, process
selection, and measures to mitigate or avoid adverse impacts (see
Figure 2). Tor example, efficiency can be promoted by use of existing
pipelines, multiple uses of rights-of-way, turning waste products into
byproducts (e.g., sulfur--depending on demand and supply), and subsequent
use of reclaimed land. For these opportunities to be realized, the
socioceconomic impact monitoring and evaluation program should yield
information at key points in the decision making process, rather than be
designed to justify decisions after the fact. Figure 3 illustrates the
socioeconomic and environmental criteria (or "opportunity costs'") for
key project decisions. Since project planning is a dynamic process,
the emergence of the more critical criteria should receive the attention
of project planners,

(B) Interfaces Produce lLevels of Environmental Quality. Interfaces
occur between socioeconomic factors and terrestrial ecology, aquatic
ecology, hydrology, surface and groundwater quality, and air quality.

The existing land-use pattern (e.g., housing development in the Fverpglades)
influences environmental quality (e.g., impact on aquifiers of swamp
draining or groundwater withdrawals) in these areas and vice versa, In
planning the expansion of social infrastructure, the interfaces among
man-made systems and natural and biological features should be

considered. A generalized portrayal of these interfaces is shown in
IFigure 4. The shaded area may be thought of as the combination of
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MINE — PREPARATION

PLANT* — CONVERSION

PLANT* — PRODUCT
‘gSITSEHF}ION SITE DISTRIBUTION

AC SELECTION SYSTEMS LAYOUT

~ 1 -

SOCIOECONOMIC FACTORS:

THE INTERACTION OF FACILITY AND
COMMUNITY CHARACTERISTICS WILL
PRODUCE iMPACTS WHICH AFFECT
KEY DECISIONS IN PROJECT PLANNING

]

PROCESS MITIGATION
.| SELECTION MEASURES

FIGURE 2. SOCIOECONOMIC FACTORS PRODUCE IMPACTS WHICH
AFFECT KEY DECISIONS IN PROJECT PLANNING

*NOTE: THE PREPARATION AND CONVERSION PLANTS SHOULD BE DEFINED
TO INCLUDE THE SOLID WASTE DISPOSAL FACILITIES.
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"HUMAN ENVIRONMENT SHALL BE INTERPRETED COMPREHENSIVELY TO INCLUDE
THE NATURAL AND PHYSICAL ENVIRONMENT AND THE RELATIONSHIP OF PEOPLE
WITH THAT ENVIRONMENT ... ."

CEQ FINAL REGULATIONS, FEDERAL HEGISTER,
SECTION 1508.14, NOV. 28, 1978

NATURAL RESDURCES

AIR QUALITY
SOILS (INCLUDING COAL,

SOCIOECONOMIG FEATURES SLaERALS]
COMMUNITY INFRASTRUCTURE TOPOGRAFHY

SOCIAL STRUCTURE
ECONOMIC STRUCTURE
POLITICAL STRUCTURE
LAND USE

etc.

GEOGRAPHIC SETTING

HYDROLOGY (SURFACE/
GROUNDWATER)

UNIQUE NATURAL FEATURES
{INCLUDING AESTHETIC

QUALITY}

BIOLOGICAL FEATURES

AQUATIC ECOLOGY
TERRESTRIAL ECOLOGY
TROPHIC RELATIONSHIPS
NUTRIENT CYCLES
ENERGY FLOWS
PRODUCTIVITY

FOOD CHAINS

elc,

FIGURE 4. EXAMINATION OF INTERFACES AMONG SOCCIDECONOMIC, NATURAL, AND
BIOLOGICAL FEATURES IS INTEGRAL TC DEFINING TRADE-OFFS INVOLVED IN
DIFFERENT RESOURCE MANAGEMENT OPTIONS



it 4ppropriiie Fepglon Lol UsSUdPOiindlng clvirons™ Hdy D CXjREIICd beyund
the 15-180 squave miles (ReE. 4, p. 179} to be impacted by mining over
the 30-year operation of the mine and additional acreage required for
coul preparation, transportation, conversion, solid waste disposal, and
product distribution as deemed appropriate to the specific case (see

How Shall the Tmpact Area be Defined?). There may well be significant
trade-offs hetween agricultural productivity or other mineral development
on certain mining tracts. The ultimate basis for evaluating alternative
sites should be the comparison of resource management options WITII
mitigation measures at alternative sites. Thus environmental values and
impacts affect the suitability of the proposed site for any given project.

The suitability of particular sites for particular projects has become
increasingly controversial in the public arena, Whereas past decisions
have focused and whether a given project was acceptable at a given site,
inore emphasis is5 now being placed on whether more suitable sites are
available. lvaluation of alternative sites should focus on the compari-
son of resource management options with particular mitigation measures
at given sites. Mitipation measures, such as changes in process design
to recycle more water or cooling system alternatives to affect visual
impacts or lower heat discharge to waterways, can lessen the environmental
costs at a given site and thereby improve its suitability for a proposed
project. Failure to address alternative resource management options,
such as wuter uses that may be precluded by consumption of the coal
conversion complex or the removal of agricultural Jand from crop produc-
tion, may lead to challenges of the EIS on substantive prounds. Tt is
uncertain how agencies will implement and how the courts will interpret
CEQ's final regulations with respect to evaluation of alternative sites.
There are presently no proposed commercial coal conversion or other
projects that have been evaluated under these regulations., llowever,
E1S's have been prepared for several proposed commercial gasification
projects (27). Actions by federal agencies olher than DOI or DOE may set
a precedent for cvaluation of EIS requirements for proposed commercial
gasification and liquefaction projects. Recent decisions by the Nuclear
Regulatory Commission (NRC) and Atomic Safety Licensing Board suggest
that the NRC staff will have greater vresponsibilities to independently
evaluate proposed sites for electric generating stations than has
previously been the case (28).

How Can Responsiveness to Concerns of Parties-at-Interest be Achieved?
The different levels of functional responsibility for government and
private agencies should be defined in terms of their role in land manage-
ment (19, 20, 30). Allocating responsibility based on functions in
assessing land-use management provides project management with a tool to
ascertain relevant environmental laws and permit requirements, design
mitigating measures, and integrate study of local and regional environ-
mental and social systems into key project plunning decisions. This
process leads to preater efficiencies in documenting the procedures used
to evaluate alternative sites and improves the substantive quality of
project plans. Ultimately, the EIS is designed to inform the public of
resource management options and trade-offs through the provision of
credible and reliuble information.

Responsiveness to the concerns of parties-at-interest facilitates
public understanding of the coal conversion complex. The socioeconomic
impact wmonitoring and evaluation program will yield understanding of the
trade-offs in resource management options and efforts to provide local
and regional benefits. As the primary benefits of the synthetic crude
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lands impacted by the coal conversion complex, innovative ways to promote
municipal and project planning should aid siting efforts by providing
benefits to the impact areas themselves (21). Mitigation measures

should be designed to address issues such as financing of expansion of
community infrastructure, reducing tax disparities and fiscal uncertainty,
improving employment opportunities, and managing growth of local com-
mities.

Two procedures for prowmoting consensus are to involve all representa-~
tive interests at an early stage in order to define common ground whence
decisions on trade-offs can be made and to internalize the social costs
of siting (i.e., make them a "business cost"). The former approach was
adopted in the National Coal Policy Project (22); the approach of inter-
nalizing social costs is perhaps best illustrated by the recently passed
Surface Mining Control and Reclamation Act of 1977 (P.L. 95-87), enacted
August 3, 1977,

CONCLUSION

Emerging energy supply technologies will continually be evaluated in
technical feasibility studies of their performance characteristics and
uncertainties. The resolution of demand, technological, institutional,
and impact uncertainties will ultimately determine whether technologies
proceed from the demonstration to commercialization stages.,

Socioceconomic impact monitoring and evaluation programs can be designed
to provide information to decision makers on resource management options
for environmental assessment under NEPA. If these programs are struc-
tured to highlight interfaces among socioeconomic, biological, and
natural features, decision makers should have more reliable and credible
information. By ascertaining relevant environmental laws and permit
requirements, designing mitigation measures, und integrating the study
of local and regional environmental and social systems into key decisions
in project planning, project management can encourage public acceptance
of coal gasification and liquefaction projects.
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