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PREFACE

This study, Energy Facility Siting in the Great Lakes Coastal Zone:

Analysis and Policy Options, can be described as fact—finding and brainstorming

in nature. It is fact-finding in that it surveys existing state and federal
policies affecting energy Eacilitigs siting, examines specific types of enefgy
facilities and their dependence on coastal locations, and reviews projections of
energy use and related facility requirements. -For.this port}on of the report,
tremendous amounts of information (over 150,000 pages of reports, documents and
correspondende, as well as phone célls and interviews) were suﬁmarized and
abstracted. The study is of a brainstorming nature in that the staff spent
substantial time evolving 1nst1tut10nal and technlcal options for the siting of
energy facilities in the Great Lakes coastal zone.

The study was conducted by the Great Lakes Basin Commission staff over a
period of four months, from July 6 through November 5, 1976. Guidance, sugges-
tions, and review comments were provided tﬁroughout the study by the project’'s
steering committee, technical advisors, and citizen advisors, by state coastal
zone program managers, and by the Office of Coastal Zone Management. AThis
ba551stance was gratefully received by the staff and was most 1mportant in helplng
the staff complete the study on tlme. ’

, The draft report was reviewed by the project's steering committee,.
technical and citizen advisors, the state coastal zone management programs, énd
the Office of Coastal Zone Managemeht. The review period ran from November 10 to
December 7 1976. Comments received after the closing daté_wefeﬂalso considered
in ‘the preparatlon of this final report. ‘ .

In. the course of the review,. general comments cr1t1c1zed the report from
two standpoints. Flrst,.some members of the energy industry indicated that the
report is somewhat biased toward envirdnmental'concerns, whereas some environ-

" mentalists SﬁggeSted thatcertain portions of the report are too biased in favor

of the energy industry. it‘is the conclusion of the staff that the report takes



xviii

a middle ground that will serve the concerns of the state coastal zone manage-
ment programs well as they develop management plans to balance environmental and
economic considerations.

Second, some comments suggested that the report is too long and includes
information accessible elsewhere. (This is, in part, related to the broad scope
of the study.) On the other hand, a considerable number of comments indicated
that the report is Very useful, because it synthesizes a tremendous amount of
diverse but related information under one cover. The coastél zone management
programs, to'which the report is directed, are probably best served by this
~latter approach since their own resources are limited.

While a broad group of technical advisors from both the public and
private sectors participated in the study through their review of and comment on .
preliminary material and the draft report, this should not be taken as an endorse-
ment of_this final report by them. They served only as>information providers,

advisors, and reactors. .
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Chapter 1 :

EXECUTIVE SUMMARY

Concerned about energy facility siting in the Great Lakes coastal zone
and anticipating federal legislation to provide for planning of and amelioration
of the impacts from energy facilities, the Great L;kes states coastal zone man-
agement programs requested tﬁat the Great Lakes Basin Commission undertake this
study of energy facility siting and develop related policy options. The‘study
was funded by the Office of Coastal Zone Management, U.S. Department of Commerce,
and was conducted from July 6 to November 5, 1976. 4

The study examined the state and federal roles in energy facility siting
in order to develop institutional and technical policy options which the Great
Lakes states might employ to influence or control enefgy facility siting, pri-
marily in their coastal zones. Coal-fired and nuclear power plants, fuel (coal
and 0il) transshipment and storage facilities, and refineries were described
generally and their resource‘requirements examined. These resource requirements
were then applied to four regional electrical energy facility scenarios to
establish land, water, and fuel (coal) requirements for the period 1975-1995 for
a range of annual electrical energy consumption growth rates from 3% to 8% for
each of the Great Lakes states and their respective tier of counties bordering
the Great Lakes. These projections suggested the possible'pressures on the
Great Lakes coastal zone for the development of energy facilities. This back-
ground provided the impetus for developing technical options for energy facility

siting.

A. INSTITUTIONAL CONSIDERATIONS

Institutional considerations address the legal, organizational, and



procedural aspects of energy facility siting and are distinguished from technical
considerations. The analysis of institutional considerations provides a means
for comparing and evaluating state energy facility siting programs and describes
the federal role and the constraints it imposes on the states and the opportu-

A%

nities it provides.

1. FEDERAL ENERGY FACILITY SITING REGULATION

Several federal agencies exert a considerable amount of influence on
energy facility siting. The Nuclear Regulatory Commission has licensing authority
for nucléar power plants. The Federal Power Commission regulates the siting of
non-federal hydroelectric power plants (including dams and pumped storagé facil-
ities) and the interstate sale of electricity and natural gas. The Environmental
Protection Agency exerts a great deal of influence on energy facility siting by
administering two federal acts. The Clean Air Act (CAA) established National
" Ambient Air.Quality>Standards (NAAQS) and performance standards for new sta-
tionary sources of pollution. These must be met by all enérgy facilities. The
CAA also provides for the prevention of significant deterioration of air quality
that exceeds the NAAQS. The Federal Water Pollution Control Act Amendments of
1972 provide for the regulation of water pollution from various sources, including
energy facilities. 1In particular, regulations governing thermal discharges,
cooling water intake structures, and certain chemical constituents are signifi-
cant in energy facility(siting~decisions. The U.S. Coast Guard énd the U.S.

Army Corps of Engineers are concerned with discharges and physical obstructions
to waterways, and the Federal Aviation -Administration is concerned with similar
infringements upon air traffic routes.

' Two federal laws also affect energy facility siting: the National:
Environmental Policy Act of 1969 (NEPA), and the Coastal Zone Management Act of
1972 (CZMA) and its Amendments of 1976. The CZMA encourages states to develop
.plans for managing their coastal zones and provides funding for such planning
and subsequent management. State plans, once approved, become formal documents
requiring enforcement by the state, and all federal actions affecting the
coastal zone must be consistent with these plans. 1In particular, the Great Lakes
states, under the 1976 amendments, must develop a planning process for energy
facilities located in or significantly affecting the coastal zone, and are
,.eligible'for grants to study and plan for any economic, social, or environmental

consequences resulting from siting, construction, expansion, or operation of all



types of energy facilities in or affecting the coastal zone. The states are also
eligible for grants to assist them in preventing, reducing, or ameliorating the
loss of valuable environmental or recreational resources resulting from the
transportation, transfer, or storage of oil, natural gas, or coal in or through
the coastal zone. The inclusion of these elements in the .Great Lakes states
coastal zone management programs provides the basis for energy facility siting

programs for the Great Lakes coastal zone. This is particularly significant for

the states that have not already established energy facili;y'siting programs on

a statewide basis. In recognition of the different -institutional arrangements

in each state, the Act provides latitude for the organization of the coastali

zone energy facility planning process in each state. The National Environmental
Policy Act requires environmental impact statements for all major federal activ-
ities (including issuance of licénses»and permits) that significéntly affect the
environment. This promotes the environmental compatibility of all energy facility

giting, both within and outside the coastal zone.

2. STATE EﬁERGY FACILITY SITING REGULATION

0f the eight Great Lakes states, New York, Ohio, Wisconsin and Minnesota
have recently enacted legislation to regulate the siting of power plants and
other energy facilities.- Minnesota has placed siting responsibility with its
Environmentavauality Council. The couqcil has established criteria for the
selection of suitable sites and is compiling an inventory of specific siteé'from
which utilities may select. The Wisconsin statute serves to streamline the site
certification process by concentrating requnsibility for the various aspects of
siting in the Department of Natural Resources and the Public Utilities Commission.
Both New York and Ohio have established energy facility siting councils composed
of the heads of several pertinent state agencies. All four states have established'
site certificatioﬁ application procedureé and provide for the public disclosure '
of long-range utility plans, for public participation inthe'siting.process and
for mechanisms to finance the regulation of energy facility siting. However,
none of these states address all types of energyvfacilifies in their siting pro-
grams. The facilities that are not addressed in the siting programs are covered
by applicable environmentalﬁprotection programs.

The remaining four. states (¥llinois, Indiana, Michigan and Pennsylvania)
rély on general programs for environmental protection, and public utility regula-

tion for any control they exercise over facility siting. These states generally



fequire that a utility obtain several permits from various state agencies.
Emphasis in these states is on compliance of proposed energy facilities with
applicabie staﬁdardé arid guidelines for protection of air, water, and other
resources. - In general, the larger rangé of siting issues are not addressed in

a comprehensive, coordinated manner. There are no provisions for the disclosure
of long-range utility plans in these states, and opportunities for public par-
ticipation are generally less than in the other four states.

Several coastal states outside the Great Lakes Region (Maine, Maryland,
'Massaghuéetts; Washington, Oregon, and California) were selected for investiga-
tion in this study because of their unique energy facility siting programs. The
apprbaches used in these states includé: regulation of any large land develop-
ment project, maintenance of state~purchased energy facility land reserve,
inclusion of all types of energy facilities in a siting program, and active
encouragement of public participation in the siting process.

State officials and other interested persons are encouraged to carefully
compare and evaluate the various state energy facility siting programs and the
ways in which czM considerations are incorporated. The following criteria are
suggested by the staff, based on the review of extensive information concerning
energy facility siting, for use in such an evaluation:

» e The program should provide for the resolution of confliéts among
interests and the idehtification of tradeoffs.

e  The program should be accountable to the public and responsive to
its needs and desires,

' ® The program should include an effective planning mechanism.

e The program should be coordinated with other energy and land use
programs. _
A ' Energy facility siting should provide for regional needs.

3 The program should specifically address the protection of the
environment, especially in the coastal zone.
' e The program should facilitate provision of an adequate supply of
energy. |
e The program should Be‘assured adequate funding and staffing.
e ‘the program should be tlexible and adaptable.

The program should be politically feasible.

The prbgram should be as streamlined as possible.



B. TECHNICAL CONSIDERATIONS

1. ENVIRONMENTAL AND ECONOMIC FACTORS AFFECTING‘THEvSITING OF ENERGY
FACILITIES . : - '
Technical conéiderations-—social, economic, and environmental--and their

relationshiprto energy facility siting are reported in detail in the study. The
facilities ‘examined include fossil—fuei (coal-fired oniy) and nuclear pbwer
plants, fuel (coal and o0il) transshipment and storage facilities, and refineries.
Generai siting considerations affecting the location of these facilities include
system planning, safety and feliabilipy, engineering, énvironmental, institutional/
regulatory, and economic. A generalized facility size was established for each
facility type in order to present comparable resoﬁrce requirements of the facil-
itigs. For Both fossil—fuel (coal) and nuclear power plants, a 1,000 megawatt
electrical output (MWe) capacity single unit plant was selected as the generalized
facility. The efficiency énd annual average capacity assumed for these two types
of facilitiés are 38 percent and 65 percent réspectivelyvfor_fossil—fuel plants,
and 32 percent and 65 percent respectively for nuclear planfs.' Refineries are
not described in "generalized facility" terms because of their complex production
systems reflecting particular product mixes. Fuel transshipment‘gnd sﬁoragev
facilities do not lend themselves to a generalized description because of their
range in size and uses.

The generalized 1,000 MWe coal;fired power plant is assumed in this studj
to occupy from 145‘to 2,500 acres, depending on the cooling system used, SOX:
waste disposal method, and coal storage requirements. An average land require-
ment used for calculating future resource reduirementsuis 525 acres. Water
withdrawals can range from 9,300 gpm (21 cfs) to 800,000 gpm (1800 cfs), depending
on the cooling system used: once-through, natural draft tower, mechanical dfaft
tower, spray canal, or cooling pond. . _

Water consumed in the cooling process is also a major coﬁsidefatibn in
power plant location because the amount of water returned to a water'body may be
significantly less than the amount withdrawn, depending on the cooling sYstem
used. Generally, for a once-through cooling system, water withdrawal is larger
(equaling the flow across the condenser), but the consumptive water use is much
less than for closed-cycle systéms. | ‘ |

For the generalized nuclear power plant, 1,33§.aéres is the avérage land
area required. This figure is much higher than that for coal-fired plants,

due in part to the requirement for an exclusion zone around the plant for the



protection of people and property from potential radioactive’ emissions. Nuclear
powér plants requife significantly more water than do similar sized fossil-fuel
plants, due primarily to differences in ﬁhermal efficiency. A lower bound of
13,500 to 18,000vgpm (30 to 40 cfs) withdrawal rate with a consumptive use rate
of about 11,225 gpm‘(25 cfs) is not unreasonable for an efficient closed—qycle
system of 1000-MWe nuclear unit. A withdrawal rate of one million gpm (2230 cfs)
for 'a once-through éystem with no significant consumptive loss provides an upper
bound (assuming 15°F temperature rise across the condenser). Even if closed-
cycle cooling were used for a nuclear or coal-fired plant of the generalized

size (or larger), there are few river locations in the Great Lakes Basin which
could provide a sufficient amount of water, giveﬁ other environmental comstraints.
Thus, the water source for these faciiities would have to be the Great Lakes.

Other major factors affecting power plant siting include: location with
respect to population (important due to transmission line cpsts, and aesthetics,
 and for nuclear plants, due to safety and radiological considerations), transpor-
tation acceés, seismology and geology (ﬁarticularly important for nuclear plants),
hydrology, meteorology, ambient air qﬁality (particularly important for fossil
fuel plants), minimization of aquatic and terrestrial ecosystem impacts, and
public acceptance. Addifional construction and operation effects and activities -
of importance are described in the report (Chaptef IV, Technical Considerations-—-
Environmental and Economic Impact Analysis);

The evaluation and detérmination of an energy facility's coastal depend-
ence or non-dependence must be conducted on a case-by-case basis to determine the
"importance of a shoreline location for a given proposed energy facility. For a
power plant, a large number of considerations must be evaluated, including, but
not limited to: 1land ownership, mode of fuel delivery,.local meteorology and
dispersion patterns, aesthetics, potential land uée conflicts, and transmission
line tie-—in ability.

The coastal dependence of power plants can be summarized as follows:

@ Facilities using once-through cooling must be located on or near the
shoreline because of substantial costs of transporting water inland by pipeline.

e Facilities using closed-cycle cooling (while drawing water from the
Great Lakes) are less dependent on locations on or near the shoreline than are
facilities using once-through cooiing, assuming all other factors to be approxi-
mately equal. Site conditions will determine the type of closed-cycle cooling

system used. However, the further inland a facility is located, the greater are



the construction (capital) costs for water provision and blowdown pipelines.

e For facilities using closed-cycle cooling, the cost of locating on
the shoreline versus the cost of locating inland are essentially trade-offs
between coﬁstructibn and operation costs for transmission lines, facilities for
water.sﬁpply and cboling, facilities for delivery and handling of fuels and other
supplies, and disposal of waste material! h

e Nuclear facilities require very large and massive components, which
in most cases rely on water access for delivery. However, rail or road corridors
of adéquate width and load carrying capacity can be utilized for delivery of
these components. If these rail or road corridors are not available to potenﬁial
inland sites, the location of nuclear facilities may be more dependent on shore-
line or near shoreline locations. In any event, field assembly is becoming more
common, thus possibly negating some of this shoreline-water access dgpendence.‘
Otherwise, nuclear facility coastal dependence considerations would be those |
listed in the previous item. ‘ .

The coastal dependence of fuel transshipment and storage facilities and
refineries can be summarized as follows:

. e TFuel (coal and oil) transshipment facilities (receiving or shipping
their commodities by water) must locate near the shoreline, alﬁhrough the related
storage areas do not have to be located on the shoreline.- Storage area location
is highly dependent on industrial needs, future transportation requirements, and
onsite and offsite use of stored fuel. '

e Refineries are not coastal dependent, but do need access to water for
processing and cooling. Refinery siting dependence based on water supply and
wastewater dispoéal considerations is decreasing due to increasing water recycling
practices. Air cooling is also decreasing refinery dependence on éasy water

‘access. Refinery location decisions are increasingly becoming market briented,
with decisions being made on a national basis, due to the existence of the national
product distribution pipeline.

Coal gasification and liquefaction facilities are not likely to be located
in the Great Lakes Basin, with the possible exception of low-Btu gasification ‘
facilities which can be located at or near the site of use. Large goal gasifi-
cation and liquefaction facilities will have mine-mouth locations due to the
higher cost of tramsporting coal relative to the cost of transporting substitute

or synthetic natural gas (SNG).



2. ENERGY CONSUMPTION AND MOVEMENT

The Great Lakes Basin and states are net importers of fuels. It is

difficult to determine whether the Basin is a net importer or exporter of elec-
tricity since this depends on temporal factors. It appears however that the
coastal counties in most states (except Illinois) are net exporters of electricity.
Furthermore, signifiéént intra-coastal county electrical flows occur, particularly
in areas around Milwaukee, Detroit, Toledo, .and Cleveland.

_ The combined planned and scheduled electrical energy generating capacity
for the entire Great Lakes states area through the mid 1980's is 74,067 MWe, with

19,433 MWe——or 23 new plants or plant additions--to be located in the Great Lakes

coastal counties in the states of New York, Ohio, Michigan, Indiana, and Wisconsin.

New generating capacity is not planned or scheduled to be in service by 1984 in
the coastal counties of Illinois, Minnesota or Pennsylvania. (A state-by-state
aﬁalysis is presented in Chapter VI, Technical Considerations--Energy Consumption
and Movement in the Great Lakes Region.) Of this 19,433 MWe of additional capac-
ity by the mid-1980's, 28 percent will be coal-fired (Michigan, New York and
Wisconsin), 12% will be oil-fired (Michigan and New York), and 60% wili’be nuclear
(Michigan, New York, Ohio, and Indianaj.
¢ Regional scenarios of energy dévelopment (principally electrical energy
generation) have been prepared. The scenarios are based on different fuel mix
assumptions due to the present uncertain conditions. The four scenarios with
their respective fuel mix assumptions are: /
- . @ Recent tréﬁds-—SOZ coal, 35% nuclear, 15% oil, gas and hydroelectric
° High Coal-—7Q% coal, 157 nuclear, 15% oil, gas, and hydroelectric
. @ High Nuclear--45% coal, 45% nuclear, 10% oil, gas, aqd hydroelectric
e New Technologies--40-50% coal, 20-35% nuclear, 15-20% new technologies
(solar, wind, fluidized bed, etec.). . ' o
In deVeloping regional resqurce‘requirements for land, water, and fueld‘
(coal), these scenarios were applied to a range of electrical energy demand pro-
jections (3%/year, SfSZ/year, and 8%/year), an assumed mix of generating facilities
(75% base load, 20% intermediate load, and 5% peak load), and an assumed capac-
ity load factor (ﬁSZ). The resource requirements of the generalized facilities
(coal~fired and nuclear power plants) were then applied to these assumptions to
evolve the regional resource requirements of energy development.
For the purposes of this study a 3 percent growth rate per year in

electrical energy consumption was assumed to be a lower bound in projecting future



)
power plant development given uncertain circumstances. Actual growth in the
future may be considerably higher “or somewhat lower. This 3% growth rate will
describe the minimum amount of resources required to meet future electrical energy

consumption, as shown in the following table:

ADDITIONAL RESOURCE REQUIREMENTS OF THE GREAT LAKES STATES 1975 1995
SCENARIOS AT 3%/YEAR GROWTH RATE IN
. ELECTRICAL ENERGY CONSUMPTION

Additionai : . Scenarios
Requirements -
(1975-1995) ' I II o IIT
Nuclear (units) o 70 T 24 104
land (acres) . 46,725 16,020 69,420
water (gpd) | o :
once-through 1,008 x 10° 346 x 0% 1,498 x 10°
" closed-cycle - 1,512 x 10° 518 x 10° 2,246 x 10°
Coal (units) 40 96 12
land (acres) ' 16,000 38,400 | _4,800
' fuel (mllllons of tons per year) 80 192 24
water (8pd) _ . B ‘ :
orice-through p 403 x 108 068 x 108 121 x 108
closed-cycle 576 x 10 1,382 x 1(06- 173 x 10°

The requirements in Scenario IV, New Technologies, are assumed to be about 80% of
those in Scenario I, Recent Trends, due to a postulated reduced dependence on more
conventional generation technologles.

Assuming an 873 s/year growth rate, Scenario I, Recent Trends, projects’an
additional 238 nuclear units and 185 coal units needed, with land requirements
of 233 000 acres; water withdrawals of 5,292 ¥ 108 gpd for once-through cooling
“or 7,805 x 106 gpd for closed—cycle coollng, and coal requirements of 370 million
tons per year. o B

For the Great Lakes coastal coﬁnties, the followingbgeneralvprdjected
resource requirements' (assuming a 50% coal/50% nuclear mix for additional capac~
ity bétween 1975 and 1995--an approximate average of the four scenarios) were
developed on the basis of an‘analysis of the scenarios and each state's energy

development:
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ADDITIONAL RESOURCE REQUiREMENTS OF THE GREAT LAKES
COASTAL COUNTIES, 1975-1995,
ASSUMING A 3% GROWTH RATE IN ELECTRICAL ENERGY CONSUMPTION

Additional Requirements

Generating : Water Coal
_ Generating  Capacity Land Withdrawals (gpm) (Millions of
State Units* : (MWe) (Acres) - Once- Closed Tonsg  per year)
' Through Cycle
Illinois -—_ == — . _— ' -
%k : _ ‘ .
Indiana - _ —-—— _— —— — _—
Michigan 11 11,000 5,870 9.35x106 137,500 11.0
Minnesota 1-2 1-2,000 1-2,000 0.9-1.7x10% 12-25,000 ©2-4.0
New York 7 7,000 3,740 5.95x10° 87,500 7.0
Ohio 4 4,000 2,135 3.4x10° 50,000 4.0
Pennsylvania --- - - — - -
Wisconsin 8 8,000 4,270 6.8x10° 100,000 8.0

*Coal and nuclear units, assuming a 50% co0al/50% nuclear mix, as noted above.

%k . . \ ‘s ' .
Does not include Bailly nuclear unit, Porter County, on site already containing
two coal-fired units, :

If an 8% growth rate is assumed, the figures in the table above would

increase by a factor ranging from 2.0 to 4.8, depending on the state being examined.
This indicates that considerable pressure might be placed on the coastal counties

of Great Lakes Basin for electrical energy generation facilities.

C. POLICY OPTIONS

The policy options developed for this report fall into two categories:
- institutional and technical. The institutional options are further classified
‘into seven groups: siting policy, organizational arrangements, functiénal respon-
sibilities, siting procedures, siting criteria, financial mechanisms, and inter-
governmental relations. The technical options address the types of energy facility
development that might be included or excluded from the coastal zone.-'Environmental,

economic and social considerations are included in both sets of options.

1. INSTITUTIONAL OPTIONS

Institutional options were derived from the study of existing state pro-

grams and of various proposals for improving such programs. Options for siting
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policy describe several possible associations that the siting function may enter
into with respect to other functions and programs. Emphasis in tﬁese options is
on the possibilities for the priméry orientatioh'of‘the program, 0ptions'for
‘organizational sttucture and arréngemeﬁts focus1on the composition of agencieé
fesponsible‘for handling Siting and related issues. Thevoptibﬁs.for functional
responsibilities address'the means for aCCOmpliéhing some of the tasks associated
- with siting. '

Options for siting procedures deal with the procedural requirements of
siting regulatioh that may be employed to meet the énergy facility siting goals,
policies and objectives of the states. Options for siting criteria and standards
are related to the optiohs available to a siting program for the site selection
process. Options‘for financial mechanisms offer the states several options to
facilitate the planned development. of ehefgy. Options for intergovernmental
relations involve options for interaction and coordination between federal and

‘state agencies with résponsibilities in energy facility siting.

2. TECHNICAL OPTIONS

The technical options related to energy facility siting and developmént
with regard to the coastal zone have been arrangédito provide a full range of
policy choices which remain within the context of the Coastal Zone Management
Act. The three major groupings of options wefé éelected as they relate to
jurisdictional decisions. They are: ‘ 4 _ '

' e Exclusion of all new facility development in the coastal zone manage-
ment area, including access;to-cbastal waters and fuel transportation. This'option,
however, is precluded under the Coastal Zone Management Act.

_ _ e Exclusion of all new facility development in the coastal zone manage-
ment area, but allowing access to coastal waters and fuel transportation.

- ® Inclusion of neW'facility development in the coastal zone management area.
] ' Throughout the developmenf of these options it was assumed that all breseﬁt
and anticipated envirommental controls will be operative aé a minimum requirement -
and that the presently stated guidelines of the Coastal Zone Management Act will
be followed in ﬁhe development of the state CZM programs; The first major option,
that of excluding facility development including access to coastal waters and fuel
transshipment, discusses economic and environﬁental'imﬁlications arising from such
a policy. This‘policy would significantly affect lake movement of fuel and shift

a greater'démand to inland modes of transportation. Many of the technicallspin—offs
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of such a policy relate to the resultant Shlft in transportation and the develop-
ment of energy productlon technologies requirlng less water., The second major
technical policy option excludes new facility development in the coastal zone
management area but allows access to coastal waters, and fuel transshipment and
product transmission through the coastal zone. It was felt that this option would
be more realistic -under the guidelines of the Coastal Zone Management Act because
the exclusion of facilities from coastal resources would not be complete. A
number of suboptions were developed within this policy examining various methods of
implementation relating to fuel delivery, prov151on of cooling water, and develop—
ment of corridors for transmission of products such as electr1c1ty and 01l back
into the coastal zone.

The final set of options considers 1nc1u31on of new facility development
in the coastal zone management area. Suboptions address specification of critical
areas, development areas, and buffer control zones,'the encouragement of dispersed
siting; limitations -on expansion or reconstruction; location in proximity to
existing power grids or near transshipment facilities; maintenance or increase of
public access to the shoreline, permitting.shofeline use for energy facilities;
eetback distance for energy facilities; permitting shoreline use only by those
facilities absolutely requiring shoreline location; designation of coastal
development priorities to energy facilities; ptiority use for facilities employing
by-product utilization; multiple use/single site development; and specification of
type and size of facility allowed to site in the coastal zone.

These options were developed to provide_a broad range of policy choices
- that are feasible within present technical capabilities, The technical options
were not constrained by existing policies, so it was possible to consider a number
of innovative options that remain reasonable possibilities.

The energy growth rates used in this study do not affect the particular
options that might be chosen from the range of options developed. The growth rate
of energy consumption in each staté or substate region would serve to suggest:
how much emphasis a particular state should place on developing an energy facility
siting program; how comprehensive that program could be in terms of‘facilities and
fuels; what the areal extent of the program jurisdiction should be; which levels
of government should be involved with the program; what involvement the coastal
zone management program might have in such a program; and what authorities and

sanctions should be vested in the program.
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Chapter II

INTRODUCTION

In the Great Lakes Region, people have become increasingly concerned
about the uses to which the coastal areas have been and will be put. Future
energy development in the Great Lakes.coastal zone is of substantial importance
to these people and .to their governmehts, acting as resource trustees and man-
agers for present and future generations. -In respoﬂse to public concern and to
the Coastal Zone Management Act of 1972, each of the Great Lakes states is
developing a coastal zone management program chargedito balance economic and
environmental considerations affecting'coastgl’areas and their waters.

The Coastal Zone Management Act recognizes both the economic and
environmental significénce of the coastal areas. It highlights the necessity
of preserving certain areas from degradation and developing others. Growing
concern about the impacts of energy development, particularly on the coastal
areas, gave birth to the Coastal Zone Management Act Amendments of 1976. A
major provision in these amendments grants funds to coastal states and local
governments to offset the adverse economic and environmental effects of de-
véloping outer-continental-shelf 6il and gas. Although this does not apply to
the Great Lakes, other provisions in the amendments promote energy facilities
study and planning, interstate coofdination; and mitigation of impacts from the
development of major fue1 transportation and storage faciiities. The energy
facilities study and planning gréntsvfor which the Great Lakes state coastal
zéne management programs are eligible apply to study and planning for facilities
in the coastal zone such as coal-fired and nuclear electrical generating facil-
ities, refineries, fuel transshipment and s;drage facilities, and potential

coal gasification and liquefaction plants.
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A. STATE AND FEDERAL ACTIVITIES AFFECTING ENERGY FACILITY SITING

Many state and .federal agencies are responsible for energy derelopment
and energy-related environmental programs in the Great Lakes Region, Each of
the Great Lakes states has a public service or public utilities commissien,
whlch regulates the prov151on of electricity and gas and establishes rates for
these energy sources. Some states also have commissions or boards with author-
itylto monitor energy development and review proposed energy facilities. Each
of the Great Lakes states has laws,‘regulations,fpolicies, and/or‘pregrams
affecting energy facility siting. New York and Ohio have had siting programs
for several years. Minnesota and Wisconsin have recently developed similar '
programs The remaining states are using other governmental mechanisms (de-
scr1bed in Chapter III) to address energy facility 51t1ng. As stated previously,
the coastal zone management programs of each state, establlshed under the
Coastal Zone Management Act of 1972 (P.L._92—583), must establish programs that
balance environmental and economic values in the management of their coastal
resources. Energy development highlights'the trade—offs that must be made and
is 'an important factor in the development of these programs

Several federal agencies are involved in the s1t1ng of energy facilities.
The Nuclear Regulatory Commission is respon81ble for rev1ew1ng and llcen51ng
“nuclear facilities. The Federal Power Commissien licenses hydroelectric
facilities and determlnes interstate gas rates. The Environmental Protection
‘Agency monitors and regulates environmental pollutants from energy facilities
" as well as from other types of plants. The Corps of Engineers is concerned
with energy facility structures placed in navigable waters. - The Federal Energy
- Administration is responsible for establlshlng energy pollc1es and the alloca-
tion of fuels. The Federal Av1atlon Administration oversees air transport of
nuclear-fuels. The Coast Guard is concerned with aids to navigation, adequate‘
and safe navigation condltions, potential pollutants to the aquatic environment
of navigable waters, and potential obstacles to navigation. Furthermore, the
National Environmental Policy Act of 1969 specifies environmental considerations
that must be taken in federally funded, assisted, or licensed programs and
projects. This 1ncludes federal respon31bil1ties in the area of energy facili-

ties and energy fac111ty siting.
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B. CONCERN OF THE GREAT LAKES STATES COASTAL ZONE MANAGEMENT PROGRAMS ABOUT
ENERGY FACILITIES SITING

The Great Lakes states cbastal zone management ﬁrograms participate on
the Great Lakes Basin Commiésion's Standing Committee on Coastal Zone Manage-
ment; This Committee was formed to address opportunities, problems, and
concerns of mutual, interstate or regional interest relating to coastal zone
management§ '

‘ In lete 1975, the states were anticipating the passage of Section 308(c)
and (d)(4) of the Coastal Zone Management Act Amendments which would (and do)
provide grants to the Great Lakes and other coastal states for amelioration of
impacts from fuel transportetion and storage facilities in the coastal zone and
for energy‘facilities planning. This ptovision appeared in both the House and
Senate versions of the bill. At a meeting in late 1975, the Great Lakes coastal
zone programs caucused and identified energy facility siting as an area in which
they felt they would like to have additional support in developing their pro-
grams. As a result, the Commission staff developed a proposal for the Standing
Committee on Coastal Zone Management to study energy facility siting policies
and programs as well as projections and trends of energy use in the. Great Lakes
Region. . The Great Lakes states indicated that, as their programs were up for
approval within the next 12 to 18 months, they required immediate input in this
important area, and asked the staff to‘revise the proposal to focus specifically
on energy facility siting policies at the state and federal level, future re—
gional eneroy developments, and policy options for the siting of energy fac1lities
in the Great Lakes coastal zone. They also requested that the study be shortened
from nine to four months at considerably reduced funding. As a result, the
staff prepared a new proposal, which was approved by the Standing Committee on
Coastal Zone Management in April, 1976, and was funded for approximétely $53,760
by the 0ffice of Coastal Zone Management on June 30, 1976. The study began on

July 6, 1976, and was conducted over a four month period.

C. DEVELOPMENT OF THE STUDY

The objectives of the study were the examination of energy trends and

the coastal dependence of energy facilities and the development of a full range
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of policy options for the siting of energy facilities in the Great Lakes
coastal‘zone. A_by—prodqpt of the study was the development of a facility
activity impact matrix which can be used by the Great Lakes coastal zone pro-
grams in evaluating future proposed facilities for the coastal zone. Also,
scenarios were developed, based on a range of energy growth rates for the region,
These scenarios present their assumptions and related energy developments along
with resource requirements to 1995, thus indicating the likely pressures on

the coastal zone for various types of facilities. Finally, state and federal
policies and programs related to energy facility siting were reviewed and
summarized, and a comparative analysis of these programs is presented.

‘ Once the Standing Committee on Coastal Zone Management approved the pro-
posal, it established a steering committee for the project. The éteering com=
mittee was composed of representatives from the states of Wisconsin, Ohio,
Pennsylvania, and Michigan, and from the federal agencies of the Department of
the Interior, the Environmental Protection Agency, the Departmeﬁt of Transpor-
tation, and the Department of Commerce. Members of the steering committee are va
listed in Appendix B. The proposal also indicated_that a gf0up of technical
advisors would be formed to advise the study staff on téchnical matters. The,
project manager asked the steering committee to identify persons who would be
available and qualified to serve as technical advisors. Additional technical
advisors were identified énd added as the study proceeded. These persons are
listed in Appendix C. . » |

After the funding was approved for the study, the steering committee
met, and the project manager presented a lengthy list 0f énergy facilities which
_could be examined in the study.b The steering committee reduced this list and
ranked them accordlng to their apparent importance to the Great Lakes coastal
zone. The facilities to be examined,; in order from flrst to th1rd prlorlty
are: (1) electrical energy generation (fossil-fuel and nuclear), (2) fuel
transshipmént and storage; and (3)‘refining. Recognizing the time constraints
on the study, the steering committee indicated that if»all types of facilities
could not be addressed, then the staff should address flrst those at the top
of the list, namely, electrlcal generating fac111t1es.

During the course of the study, state and federal agencies and ut111ty
companies and other industries having energy fac;lltles were contlnuglly
involved in the review of interim draft papers prepared by the project's staff.

Furthermore, the technical advisors were consulted throughout the study and
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provided tremendous assistance to the staff. After the first two months of

the study, the steering committee met to revie& its progress. On the advice

of the project manager, the steering committee indicated that the focus during
the study's last two months should be on electrical energy generation facilities

and fuel transshipment and storage facilities..

D. STAFF ORGANIZATION AND' FUNCTIONS

Thevprincipél areas of invéstigation in this sfudy lent tbemselves to
three major assignments: (1) analysis of institutions, policies, and programs .
concerned with energy faéility siting; (2) analysis of coastal dependency and;
the economic and environmental ponsidefations in the siting of facilities; and’
(3) analysis of the projections and trends and their relation to possible.
scenarios of energy development. Therefore, the staff was organized into three
principal units: the policy unit, the coastal dependence unit; and the pro-
jections and trends unit. Two staff members served in the policy unit, three
staff members in the coastal dependence unit; and two in the projections and
trends unit. All persons were aséigned according to their background and exper-
tise. In addition; other Commission staff members were utilized in the study
as technical advisors. Commission staff committed to the study are listed in
Appendix D.

"~ The policy unit re#iewed, summarized and analyzed the state and federal
policies, programs, legislation and regulations affecting energy facility
.siting in the Great Lakes Region. They also examined programs of coastal states
outside the region. This unit also developed institutional policy options for
the siting of energy facilities. }

‘The coastal dependence unit developed a matrix and an analysis approach
that can be utilized by the states in their assessment of proposed energy
facilities. This unit also described in .detail the major elements of the prin-
cipal types of energy faéilities‘addressed in the'study and their associated :
resource requirements. Finally, it provided an analysis of the environmentalt:
impacts, both natural and cultural, associated with facility construction and
operation and the major cost components of each facility type.

The projections and trends unit analyzed existing energy flows within

the region, particularly with regard to electricity and coal, and examined
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projections and trends of future energy growth on the basis of its own analysis
and with the assistance of the technical advisors. It also developed scenarios
of energy development, given different rates of growth and various assumptions
regarding fuel mix.: .

The coastal deépendence unit and the projections and trends unit combined
their efforts to report the implications on resource requirements of the various
scenarios. In addition, these two units utilized their expertise to develop
technical policy options for the siting of energy facilities in the Great Lakes
coastal zomne. These options incorporate the environmental and locational con-

siderations that have been reported in the study.

E. LIMITATIONS OF THE STUDY

As previously indicated, the study focused only on electrical energy gen-’
erating facilities (fossil-fuel and nuclear), fuel (coal and oil) transshipment
and étorage facilities, and refineries. Thus, the scoﬁe of the study is some-
what narrow and is restricted to conventional technologies.

For the electric generating facilities, a generalized facility size was
used to discuss the possible effects on the resources of the coastal zone. The
principal reasons for this approach were:

e The short time frame of the study did not lend itself to a-discussion
of range of faéility size.

e More importantly, the study attempted to examine facilities of the
size which were most likely to be constructed in the coastal zone.

A 1000-MW plant.was selected for fossil-fuel and nuclear facilities. The other
facility types investigated in this study did not lend themselves to a discus-
sion of generalized facilities. The facility sizes for electrical generation
mentioned above (or sizes very close to these) are cited in the literature and
have been used in recent studies of facility types and their resource implica-
tions. Both larger and smaller facilities may be constructed depending on the
particular requirements of the service area. The generalized facilities also
enabled the staff to discuss from a general standpoint the poésible resource
requirements of future facilities and the resultant pressures on the Great Lakes
coastal zone, a topic deemed very important to future management planning in the

Great Lakes coastal zone with respect to energy facilities.
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Throughout the report, figures for costs, land areas, water volumes,

and dtheg resources affected by the siting of energy facilities have been_pre—
sented. This quantification has been provided wherever possible to give the

V users of this report a‘base of reference for future comparisons. Whenever

possible, ranges of'valués for costs, land areas, or other resources were used

to indicate not only the range of possible resource requirements but also to

suggest that there are no: "hard” or "firm" figures.

‘Most cost figures in this report uée the years 1974_through 1976 as a
base. This narrow range should give a good basis for comparison of facilities
proposed in the future. Caution should be used when examining and using any of
the figures cited in the report; the figures will change guickly due to infla- .
tion and'site—specific or geographic considerations. Thus, these figures should

be used to discuss the relative, not absblute, magnitudes of effects or resource

requirenents of the various facilities. In some cases, cost information was
difficult to obtain; in other cases, it varied éo widely as to be almost
entirely inconsistent. After consultation with technical advisors, the staff
did its best to determine an accurate estimate of these widely varying costs.
Every attempt was made to obtain cost information fiom both government and

industry sources so as not to bias the information in one direction or the other.

F. IMPORTANT FACTS AND DEFINITIONS

Several points concerning the study should be made clear.

e The Great Lakes states, through their coastal zonme management programs,
have asked the Great Lakes Basin Commission staff to examine from a regional
standpoint the coastal dependency of energy facilities and the resource require-
ments and pressures on the coastal zone from future énergyldevelopment.

o - The results of the study are not binding, But only suggeétive, and
will be used by each Great Lakes state as it sees fit for the development of
its own coastal zone management ppliciés for the siting of energy facilities.

e The study examined the implications of coastal vérsﬁs inland siting
~ of energy facilities and ﬁrojectibns related to future energy facilities develop-
ment. The study was not undertaken with the intent of excluding facilities from
the coastal zone, but rather to provide the coastal zone management programs

with a general technical understanding of the relationships involved in
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the siting of facilities. Furthermore, the Coastal Zone Management Act specif-
ically directs the states not to exclude from consideration facilities or uses
of the coastal zone which are of greater than local concern. This would
certainly apply to energy facilities.

o The definition of energy facilities for the purposes of this study
‘includes facilities for electrical energy generation (fossil-fuel and nuclear),
fuel (coal and 0il) transshipment and storage, and crude oil refining.

o The time period covered by the study is the next fifteen to twenty
years — to 1995. _

e TIn discussions of inland versus coastal locations for energy facilities,
inland refers to a location generally one mile or more from the coastline, inland
to a distance approximated by the inland boundaries of the Great Lakes states
coastai counties, .Coastal refers to general locations or sites om or near (less
than one mile from) the shoreline of the Great Lakes.

e Coastal dependence refers to the determination of energy facility loca-

tion with respect to the shoreline of the Great Lakes. The following general
considerations aid this determination: system requirement, safety, engineering,
environmental, institutional, and economic. This definitiqn broadens the analysis
beyond simple .dependence on the coast into a more general examination of facility
location.

Other definitions essential for understanding the report are:

e Coastal county--a county with frontage on one of the Great Lakes, their

connecting channels, or the St. Lawrence River;

e Coastal zone--an area adjacent to the shoreline, generally much
narrower and smaller in area than the tier of counties bordering the Great Lakes
and connecting channels;

‘# Coastal zone management area--the area along the Great Lakes shoreline

which is designated to come under the purview of the states' coastal zone manage-
ment plans. The lakeward extent of the management area reaches to the inter-
national or state boundary, as appropriate. The landward extent of the manage-
ment area is generally a narrow strip of land, defined differently by each state
(some Great Lakes staﬁes have not yet firmly specified anvinland management
boundary). Some activities (uses of or affecting land, aif, water, etc.)
édjacent to or beyond the management area which affect or influence the ménage—
ment afea might also come under the jurisdiction of a state's coastal zone

“‘management program.
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G. POLICY OPTIONS AND THEIR APPLICATTION

inétitutional and technical policy options for the siting of energy
facilities in the coastal zone were develbped By the stéff. The institutional
options suggest possible institutional arrangements which might be used by the
stétes and their coastal zone management programs to enable ﬁhem to better manage
the effects of energy faqilities located in the coastal zone. Some institutional
options envision major reorganization; others suggest the use of existing
institutional arrangements. The situation in each state will dictate the kinds.
of institutional options it might employ in planning for and managing the
effects of energy facilities sited in the coastal zone.

It should be noted that these options are only suggestidns.' This study
and report have been undertaken with no intention of asserting that a particirlar
state or program should adopt any of the options proposed. The Great Lakes
states coastal zone management programs asked only that a full range of options
be developed for their consideration. As the state CZM program staffs examine
the options, they may identify additional optioﬁs of a specific nature which
could be incorporated into their programs, but, due to the brevity of the study,
could not be developed for this report. Furthermore the selection of certain
institutional options will necessarily preclude dther institutional optioné.

The second group of options, the technical options, were developed on
the basis of the technical, environmental, and economic research carried out for
the study. These options range from complete exclusion of energy facilities .
from the coastél zone to the inclusion ofjenergy.facilities on shoreline loca-
tions. Some of these options may be unrealistic fo; some or all states. Some
of the technical options are mutually exclusive. The implications of each
option are described so that the state CZM programs will have an initial \
understanding of their respective opportunities and problems.

The energy growth rates used in this study do not affect the particular
options that might be chosen from the range of options developed. The growth
rate of energy consumption in-each state or sub-state region would serve to
suggest: how much emphasis a particular state might place on developing an

!energy facility siting program; how compréhensive that program might be in
terms of facilities, fuels, and types of energy dealt with; what the areal
extent of the program jurisdiction should be; which levels of government should

be involved with the program; what involvement the coastal zone management pro-
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gram might have in such a program; and what authorities and sanctions should be

vested in the ﬁrogram.

H. ADDITIONAL APPLICATION OF THE REPORT

The Great Lakes states coastal zone management programs can merge the
information assembled in this report with information on energy requirements of
future industrial, commercial and residential development in their respective
coastal zones.  Once these programs can estimate the expected energy demands of
industry and per capita residential use on an area-by-area basis, they can then
estimate the needed energy facilities and their related resource requirements.
Having better locational information for these facilities than is presently
available will permit more meaningful and informed coastal zone management
plans and decisions. |

The study focuses only on the Great Lakes coastal zone of the eight states
of New York, Pennsylvania, Ohio,‘Hichigan, Indiana, Illinois, Wisconsin, and
Minnesota. Thus, the study does not address energy facility siting or associated
poiicy optibns for the Hudson River mouth, Long Island Sound, and Atlantic Ocean
poftion.bf New York's coastal zone manégement program, nor the Delaware River-
Chesapeake Bay estuary element of Pennsylvania's program. Although some of the
information and policy options developed in this study could be useful in
addressing resource management problems for these other areas, the states and
their local levels of govermment will have to decide on the degree of applicabil-
ity. With respecﬁ'to projections of electrical energy consumption and associated
resource requirements for the stateé of Pennsylvania and New York, only the north-
west corner of Pennsylvania and upstate New York were considered. Maps of the
Great Lakes basin and counties appear as Figures A and B.

Exact figures of energy facility cost and resource requirements are
difficult, if not impossible, to arrive at. However, rangeé of costs and
resource requirements have been assembled in this'report and are intended to be
used to obtain a rough estimate of the magnitude of effects associated with energy
facilities and to extrapolate estimates of future resource requirements of energy
‘facilities and the possible pressures on the Great Lakes coastal zone. .

The policy options in this report suggest possible approaches to the
planning for andbmanagement of the effects of energy facility development in the

coastal zone. This study provides input for one particular aspect of coastal
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zone management. Its relatiohvto other elements of the CZM program will hope-

fully be resolved by the states. Thus, this report is intended to be a tool to

assist the Great Lakes states coastal zone management programs and it is to

“them that it is directed. The report is not and never was intended to be a
definitive treatise on-energy fécility sitingvin the Great Lakes coastal zone.
While a broad group of technical advisoré from both the public aﬁd pri-
vate sectors participated in the study by reviewing and commenting on preliminary
ﬁaterial and the draft reporﬁ, this should not be taken as their endorsement of
this final report. They setrved only as advisors, reactors, and providers of
information. So that this point is well understood, it is restaﬁed at appropri-

ate places in the report.
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Chapter III
INSTITUTIONAL CONSIDERATTONS

A. INTRODUCTION

1. PURPOSE
This chapter addresses the institutional (legal, organizational and

procedural) aspects of energy facility siting, with emphasis on the Great Lakes
states aﬁd their coastal zones. Institutional aspects ére_distinguished from
technical aspects, which are covered in the next chépter. The study of existing
institutions pfovides the means for comparing the various state programs and for
developiﬁg options for the states to consider in the context of federal programs
and requirements as well as other related state programs. In a broad sense, the
institutions associated with ehergy facility siting are primarily concerned with
the structure of government, the structure of the energy indusfry and the relation-

ship between them.

2. SCOPE -

The first section describes federal legislation and agencies that are
deemed to have significant impacts on energy facility siting. The most direct
federal involvement is found in the regulation of the siting of nuclear and certain
hydroeiectric facilities, though other significant federal involvement is possible,
especially in the area of enviromméntal protection. For example, the U.S. Environ-
mental Protection Agency has retained authority over the issuance of water and air
perﬁits. '

Subseqﬁent sections describe the energy facility siting progfams_in the
eight Great Lakes states aﬁd those in other coastal states that provide examples
of unique and/or interesting approachés to the siting problem. Such features are
emphasized in the descriptions.

The final section provides a set of criteria which interested persons may

use to evaluate a state siting program. Several features of state programs are
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described, and a table is provided to show how these features are addressed by

each of the states.

B. ENERGY FACILITY SITING REGULATION

1. FEDERAL

The Congress has recently Eonsidered, but has not passed, legislation that
would specifically address energy facility siting. Thils leaves the federal gév—
ernment with a direct role in siting only in the case of hydroelectric generation
and nuclear energy facilities. Howe&er, several federal laws and regulatioﬁs
affect siting less directly and involve a number of federal agencies in the process.
The Coastal Zone Management Act of 1972 as amended is of central importance to this
study and will be discussed first. Another federal statute, the National Environ-
" mental Policy Act of 1969, established a major federal program with widespread
application and will thus be discussed separately. The remainder of the existing
federal legislation that significantly affects or is related to the siting of the
types of energy facilities under consideration in this study are discussed under

. P . . N
the appropriate administrative agencies. ) \

a. Coastal Zone Management Act

The Coastal Zone Management Act (CZMA) of 1972 (P.L. 92-583) created a comprehen-
sive program to plan for and manage the natiop's coastal areas. "The Act recognizes
that the coastal zone is rich in a variety of natural, commercial, recreational,
industrial, and esthetic resources of immediate and potential value to the present
and future well-being of the nation" [632]. The Act responds to the problem that
"present state and institutional arrangements for planning and regulating land
and water uses in the coastal zone are often inadequate to deal with the competing
demands and the urgent need to protect natural systems in the ecologically fragile
area" [632]. '

Significant amendments to the Act (P.L. 94-370) were passed in 1976 that
(among other things) -expanded the program ﬁo provide for increased planning and
management of energy development which affects the coastal zome.

The general institutional approach of the CZM program is one of providing
federal technical and financial assistance to coastal states to encourage them to
develop programs for the management of their coastal resources. The eight Great

Lakes states are currently developing coastal zone management programs pursuant
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to the fedefral legislation. Of particular significance to this study are brovisions
for establishing an energy facility planning process within the CZM programs of each
‘coastal state. » ‘

Subsection 305(b) of the Act as amended indicates  that these progfams must

include:

(1) an identification of the boundaries of the coastal zone
subject to the management program;

(2) a definition of what shall constitute permissible land

and water uses within the coastal zone which have a direct

and significant impact on the coastal waters; '

(3) an inventory and designation of areas of partlcular
concern within the coastal zone,“

(4) an identification of the means by which the state proposes
to exert control over the land and water uses referred to in
paragraph (2), including a listing of relevant constitutional
provisions, laws, regulations, and judicial decisionms;

(5) broad guidelines on priority of uses in particular areas,
including specifically those uses of lowest priority;

-(6) "a description of the organizational structure proposed

to implement the management program, including the responsibilities
of local, areawide, state, regional, and interstate agencies in
the management process;

(7) a definition of the term "beach'" and a planning process
for the protection of, and access to, public beaches and other
'public‘coastal areas of environmental, recreational, historical,

esthetic, ecological, or cultural value;
(8) a planning process for energy facilities llkely to be
located in, or which may significantly affect, the coastal
‘zone, including, but not limited to, a process for anticipating
and managing the impacts from such facilities:. .
(9) a planning process for (A) assessing the effects of

' . shoreline erosion (however caused), and (B) studying and
evaluating ways to control, or lessen the impact of, such
erosion, and to restore areas adversely affected by such erosion.

Although the Great Lakes states are-at'different stages in the development

" of their management progréms, once they have defined the inland management boundary(s)
of the coastal zone in their‘respective states and the programs are approved by

the Secretary of Commerce and thus implemented,'futuré»activities and planning
efforts must aéknowledge’whether théy.afe in or significantly affect the coastal

zone. If they are in or affect the coastal. zone, the plans must receive the approval
‘of the state's'coastalvzone managément>program and be certified as consistent with

it. In the case of activities on federally owned 1ands, no final decision has yet
been made concerning consistency: requlrements.

In determining the permissible land and water uses within the coastal zone,
. |
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the states must evolve and apply an objective procedure which includes at a minimum:

(1) a method for relating various specific land and water

uses to impact upon coastal waters, including utilization of

an operational definition of "direct and significant impact,"

(2) an inventory of natural and manmade coastal resources,

(3) an analysis or establishment of a method for analysis

of the capability and suitability for each type of resource

and application to existing, projected, or potential uses,

(4) an analysis or establishment of a method for amalysis of

the environmental impact of reasonable resource utilizations [633].

Based on the analyses [mentioned above] and applicable Federal,

" State and local policies and standards, the State(s) should
define permissible uses as those which can be reasonably and
safely supported by the resource, which are compatible with
surrounding resource utilization and which have a tolerable
1mpact upon the environment ([633].

In the event that the states prohibit certain uses within the coastal zone, the
-reasons for the prohlbltlon should be identified.

The states must include in thelr respectlve management programs an inventory
and de51gnatlon of areas of particular concern within the coastal zone, based on
a review of natural and manmade coastal zone resources and uses, and -upon consid-
eration of stateiestablished criteria. According to the rules and‘regulatidns
implementing_the‘Act, the factors considered in these designations must include

at a minimum:

(1) , Areas of unique, scarce, fragile or vulnerable natural
habitat, physical feature, historical significance, cultural
value and scenic importance;

(2) Areas of high natural productivity or essential habitat
for living resources, including fish, wildlife and the various
trophic levels in the food web critical to their well-being;
(3) Areas of substantial recréational value and/or opportunity;
(4) Areas where developments and facilities are dependent
upon the utilization of, or access to, coastal waters;

(5) Areas of unique geologic or topographic significance to
industrial or commercial deévelopment;

(6) Areas of urban concentration where shoreline utilization
and water -uses are highly competitive; A

(7) Areas of significant hazard if developed, due to storms,
slides, floods, erosion, settlement, etc.; and

(8) Areas needed to protect, maintain or replenish coastal
lands or resources, including coastal flood plains, aquifer
recharge areas, sand dunes, coral and other reefs, beaches,
offshore sand deposits and mangrove stands [633].

The intent in specifying areas of particular concern is to convey some degree of

spatewide concern about them and then to incorporate them within the scope of the
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' managemept programs. In this manner; the'states will give these areas specidl
~attention in the‘development and implementation of policies and actions to manage
areas of particular éoncern{ - |
Of'special'relevance to this étudy and its policy options (described in
Chapter VI) is the pbssible designatioh of: areas to be preserved, such as areas
of unique, scarce or fragile natural habitat, historical significance, or aesthetic
importance; areas of high naturé} productivity or essential habitat; and areas
6f substantial recreational-valuevor opportunity. These areas should generally
be aﬁoided or affected minimally by energy facilities in theif construction,
expansion and/or operation. Another impbrtant factor to be considered in the
siting of energy facilities is the designation of: areas of ﬁnique geologic or
topographic significance (to industry or commerce), and areas of highly competitive
uses for shoreline and water in and near urban concentrations. The possible .
designation of ﬁenergy resource areas" as areas of particular concern to the energy
industry as well as to other industfy,_commerce, and the pubiic are impoftant for
the future provision of energy to the coastal zone and areas inland. The concern
for energy-related needs must be balanced with other land uses. . This geheral
‘approach is addressed infgreatef detail in Chapter VI. -Finally, areas of signif=-
icant hazard and areas needed to protect, maintain, or replenish coastal lands
or resources must_rééeive special attention in planning.
- A significant facet of the coastal. zone management.programs that-could affect
energy facility siting is the development of policies or guidelines for establishing
priorities in_éreas of particular concern for at least those permissible iand and
water uses diséuésed above. The>guidelines for these priorities‘will‘describe the
extent of state intefést in the preser&ation, conservation, and orderly development
of specific areas. Cerﬁain areas could receive high priority for development,
and other areas, low pfiority for development, including energy facilities. Sub-
section 306(c) (9) of the Act further states that the coastal zone management
'agencies, in order to receive approval of their programs, must provide for "procedures
whereby specific areas may be designated for the purpose of preserving or resto;ing
them for their conservétion,'recreational, ecological or esthetic values." Thus,
'usiﬁg the state procedures and criteria for preservation and restoration -designation,
these areas can be given a low priority for development, therebybessentially
precluding development, including energy facilities, from those areas..
Additionally, in order to address the requirements of Subsection 306(e)(2),

the management programs must provide evidence that "the state has developed and
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applied a method for determining.pSeé of regional benefit -and has established

a method for assuring that local land and water use controls in the coastal

zone do not unreasonably or arbitrarily restrict. or exclude those uéeS‘of
regional benefit" [633]. .Through this requirement, local decisions concerning
land and water use are,preVénted from arbitrarily excluding uses that are of
importance‘to more than a single unit of government. However, the state may
determine that cértain land‘and water -uses are of regional benefit under certain
conditions or circumstances only. It must then establish standards and criteria
for determining when these conditions exist. - Complete exclusion or restrictions
of these ﬁses in the coastal zone cannot be made thrbugh local regulation unless
they are based on "reasonable considerations of the suitability of the area for
the uses or the carrying capacity of the area" [633]. Therefore, energy
facilities may be permitted in some coastal areas but not in others. Furthermore,
certain types or sizes of energy facilities may be permitted in certain locations
 whereas other types or other sizes of similar facilities may be precluded from
the same locations.

In addition, Subéection 306(c) (8) of the Coastal Zone Management Act as
amended includes a reqﬁirement that "the management program provides for adequate
consideration of the national interest involved in planning for, and in the
siting of, facilities (including energy facilitieé in, or which significantly
affect, such state's coastal zone) which are necessary fo meet requirements which

are other than local in nature.'" 1In other words, energy facilities may not be-

arbitrarily excluded from coastal zones if they are considered to be in the

national interest. Otherwise, the regulation of energy facility siting is
(except as otherwise indicated) left to the discretion of each state. .
Section 306(e) of the Act specified that the state management program

must provide

for any one or a combination of the following general
techniques for control of land and water uses within the
coastal zone:

a. State establishment of criteria and standards for
local implementation, subject to administrative review and
enforcement of compliance; ,

b. Direct state land and water use regulation; or

c. State administrative review for consistency with the
management program of all development plans, projects, or
land and water use regulations, including exceptions thereto,
proposed by any state or local authority or private developer,
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with power to approve or disapprove after public notice and

an .opportunity for hearings.

- Thus, the state must, at the least, oversee local. zoning practice in fhe coastal.
zone and enforce the provisions of the coastal zone pfogram. ‘ '
Due to the specific relationship established between coastal zone
managément and energy facility planning as a result of the 1976 amendments,
the following sections of the.Coastal Zome Managemént Act as amended are of

particular relevance to this study: : -

e Subsection 305(b) (8), which requires each state program to include.

-a planning process for energy facilities; -

e Subsection 308(c), which makes grants available to states for the study
of and planning for any economiec, social, or environmental effects of energy
facilities of all types in or significantly-affecting the coastal zone;

o Subsection 308(d) (4), which provides for grants to coastal states
to assist them in the prevention, reduction, or amelioration of unavoidable.loss
to the coastal zone of valuable environmental or recreational resources
resulting from a coastal energy activity.

The coastal energy activities outlined in the amendments which apply; or poten-—
tially could apply, to the Great Lakes states are: (1) "any transpdrtation,
transfer, or storage of oil, natural gas, or coal"; and (2) "any transportation,
conversion, treatment, transfer, or storage of liquified natural gas." Energy
facilities (distinguished from coastal energy activities) refer to all types
including'but not limited to: electric generating plants; petroleum refineries
and associated facilities; gasification plants; facilities used for transpor-
btation, convérsion, treatment, transfer, or storage of liquified natural gas;
uranium enrichment or nuclear fuel procéssing facilities; oil and gas facilities,
including platforms, assembly plants, storage depots, tank farms, crew and supply:
bases, and refining complexes; facilities, including deepwater'ports, for the
transfer of petroleum; pipelines and transmission fécilities; and terminals

which are associated with the foregoing facilities.

Subsection 305(b) (8) of the 1976 amendments states that:

The management program for each coastal state shall include...(a)

planning process for energy facilities likely to be located

in, or which may significantly affect, the coastal zone,

including, but not limited to, a process for anticipating
and managing the impacts from such facilities.
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According to proposed rules published in the Federal Register on December 6,
1976 (Départment‘of Commerce, National Oceanic and Atmospheric Administration -
[15 CFR Part 920] Coastal Zone Management Program Development Grants, pp.
v'53418413425) [636], the planning process for energy facilities referred to in
the Act should include:

(1) A means of identifying energy facilities which are

likely to be located in or which may significantly affect

the coastal zone;

(2) A procedure for assessing impacts for such facilities;

. (3) Development of State policies and other techniques

for the management of energy facility impacts; and

(4) A mechanism for coordination and/or cooperative working

arrangements, as appropriate, between the State coastal

.management agency and other relevant State, Federal, and

local agencies involved in energy facility planning [636].

To reiterate the intent of Subsection 305(b)(8), the planning process is
to cover energy facilities, whatever their'location, that significantly affect
the coastal zone (outside the coastal zone but having major effects on it, or
within the coastal zone), and whenever they might reasonably be expected to have
effects (benefical or adverse, social, economic, or environmental) in the
coastal zone. »

. In developing procedures for energy facilities impact assessment, states
should include in their planning process assessment of the impacts from energy
facilities that ﬁust be considered under Section 308 of the Act, the Coastal Energy
Impact Program, (discussed further below) 'as applicable to the Great Lakes states.
These impacts might include, but are not limited to, "increased population,

changed employment patterns, changed demands for public facilities and services,
local price inflation; changed patterns of tax or user fee revenues, effects on
fishing revenues, effects on beaches and sand dunes, shoreline erosion, effects

on air and water quality, and ecological effects."

With respect to the development of state policies and techniques for the
management of energy facility impacts, the state coastal zone management programs
are

encouraged to develop, in cooperation with other appropriate

agencies, procedures for assessing need/demand projections;

for allocating these needs among coastal and inland locations;

for identifying potential coastal impacts} and for determining
site suitability of alternate locations for particular facilities [636].

(See "Policy Options Related to the Siting of Energy Facilities in the Great
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'Lakes Coastal Zone," Chapter VI.) Suitability amalysis of particular sites could
be accomplished with funds authorized under Subsection 308(c) of the Act as
amended (see below); It should be recognized that the nature of the policies

and techniques for managing energy facility impacts in or significantly affecting
the coastal zone that are incorporated in the overall implementation program will
depend 'in part on the type and extent of energy facility siting policies and
techniques already in existence at the local, .state, and federal levels.

With respect to -developing mechanisms for coordination and cooperation
between the state coastal zone management agency and other local, state, and
federal agencies, the Act states that the states '"'should give particular atten-
tion to State and Federal agencies already involved in various aspects of energy
planning. At a minimum, where interstate plans exist (as referred to in Sub-
section 306(c) (8) of the Act), these plans should be taken into consideration."
The consideration of interstate energy plans or programs in the state coastal
zone management programs will facilitate some regional consistency among the CZM
programs in energy planning with respect to the management of resources and
energy.faciliéy impacts in or. affecting the coastal zone. The proposed rules for
Program Development Grants also suggest that cooperative arrangements be made to
use energy data, projections, estimates of facility needs, and policies developed
by others, including government energy and utility agencies .and energy industries.
This report provides a substantial amount of material on these matters in the
Great Lakes Basin.

, , ./ . ; . ;

Concerning energy facility environmental planning grants fotr which the
Great Lakes states are eligible, Subsection 308(c) of the Act states that:

The Secretary [of Commerce] shall wake grants to any coastal state

. 1f the Secretary finds that the coastal zone of such state is

being, or is likely to be, significantly affected by the siting,

construction, expansion, or operation of new or expanded energy

facilities. Such grants shall be used for the study of, and ‘

planning for (including, but not limited to, the application of

the planning process included in a management program pursuant:

~ to Section 305(b)(8)), any economic, social, or environmental

consequence which has occurred, is occurring, or is likely to

occur in such state's coastal zone as a result of the siting,

construction, expansion, or operation of such new or expanded

energy facilities. The amount of any such grant shall not
"exceed 80 per centum of the cost of such study and planning.

The objectives of this subsection of the Act as applied to the Great Lakes states

are (1) to aid the states in planning for the economic, social and environmental
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effects ensuing, or expected to result, from the,siting‘dr operation of new or
expanded energy facilities in or.that significantly affect the coastal zone,. and
(2) "to encourage rational, timely, and thorough planning for the management of.
energy facility 51t1ng and the 1mpacts from -energy resources development "
According to the proposed rules (previously cited), energy facility siting and

impact studies might include:

(1) Collecting data and taking physical measurements;

(2) Making projections of employment, population, public fac111ty
and public service needs and costs, and tax and user fee revenues;
(3) Comparing the consequences of alternatlve energy facility types
or sites;

(4) Examining private industry or government siting policies; and
(5) - Conducting analyses required for coastal State or local
government regulatory decisions, including licenses, leases, permits,
and zoning ordinances [635].

In the Great Lakes states, planning for the management of energy facility siting
and the amelioration of impacts from energy resources development might include,
but not be limited to:
(1) Devising methods of protecting recreational or environmental
resources in the coastal zone...j .
(2) Devising strategies for recovering compensatlon from
‘appropriate parties for any adverse impacts caused by the energy
activity involved;
(3) Preparing for the provision of new or improved public
facilities and public services required as a result of new or
expanded coastal energy activity...;
(4) Designing and carrying out an equltable intrastate fund
allocation process...; and :
(5)- Devising strategies for the public purchase of land upon or
near which energy-related development is to take place in order to
" capture the benefits of the increased value of such land or to
contain such development [635].
The ﬁroposed rules indicate that an eligible coastal state may be allotted a
proportion of the 308(c) moneys appropriated to the fund based on employment
equivalencies for planned energy facilities listed with the Office of Coastal
Zone Management. The proposed rules stipulate that the state agency(s) receiving
these funds do(es) not necessarily have to be the agency responsible for coastal
zone management, but must be designated by the Governor of the state to receive
the funds and must certify that the uses of the funding assistance are compatible
with the state's coastal zone management program. Certain limitations have been
placed on the use of Subsection 308(c) funds under the proposed rules: (1) the

funds cannot be used to '"'duplicate the development of the general planning
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process for coastal energy facilities reQuired of management.progréms under
[sublsection 305(b) (8)," and (2) the funds may not be applied to general studies
or plans separated from existing, proposed or planned energy facilities [635].

Subsection 308(d) (4) of the Act states that: -

The Secretary [of Commerce] shall make grants to any coastal state

to enable such state to prevent, reduce, or ameliorate any unavoid-,

able loss in such state's coastal zone of any valuable environ-

mental or recreational resource, if such loss results from coastal

energy activity,...

A major objective of this provision is to "encourage payment of the full cost of
those environmental. and recréational losses resulting from coastal energy activity
by the [individual, corporation or other organizatiop] responsibie for the loss"
[635]. The grants are available only if there is no other means to recover the
cost of amelioration, reduction or prevention of the unavoidable environmental or
recreational loss from the individual, corporation, or‘organization causing the_
losé, or from another federal program. With respect to the Creat Lakes states
these grants would apply primarily to the costs of prevention, reduction, or
amelioration of any unavoidable loss in the coastal zone of valuable énvironmental
or recreational resources -due to the transpbrtation,‘transfer and stoiage of oil,
natural gas, or coal. . ‘

The consistency requirements of the Act‘(Section 307)1affect both state
actions and the actions of all federal agencies conducting;‘supporting, or ’
licensing activities in the coastal zomne. Rules pfoposed (41 FR 42885) pursdant
to Section 307 require that "[c]oastal zone management programs developed by the
cdastal states shall...give full consideration to federal consistency requirements‘
and ‘such consideration shall be reflected by procedures incorpbrated in the
management program to: (1) review the consistency of-federally conducted or
supported activities inecluding Federal development projects, (2) provide public
notice and review of the certification of cdnsisfency statements developed by
applicants for Federal licenses and permits, and (3) review the consistency of
Federal assistance to applicant agencies." ‘ ‘

State and local agencies applyingffor federal assistance under federal
programs affecting the coastal zone must "indicate“the views of the appropriate
state or local'agency as to the relationship of such activities ‘to the approved
management program for the coastal zone" [Section 307(d)]. 'Furthérmore; the
proposed rules require federal agencies to comply wiﬁh the consiétency policies

and procedures of Section 307. 'Federal agencies shall:'(i) Develop procedures-
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to provide State agencies with notification and an opportunity to review the
consistency>of Federally conducted or supported activities, including Federal
development projects, (2) not gfant’Federal 1icenses‘or permits if the State
agéncy objecté to the applicant's certification; unless the objection is over-
ridden by the Secretary [of Commerce], and (3) not grant federal assistance to
applicant agencies if the State agency finds that the proposed activity is not
consistent with the management program, unless the State agency objection is
overridden by the Secretary [of Commerce]" [634].

' On August 10, 1976, the Assistant Attorney General, Office of Legal
Counsel, Department of Justice, issued an opinion concluding that, "The exclusion-
ary clause [in the Act] excludes all lands owned by the United States from the
definition of the Coastal Zone." OCZM believes (as stated in a draft position
paper) that regardless of the fact that lands owned by the fedéial government
are not to be included wifhin the boundaries of a state's coastal zone, authority.
under the federal consistency provisions of the CZMA is still sufficient to re-
quire Federal land-holding agencies to conduct actions on such lands in conform-
ance with approved state pfograms, when the proposed actions will have spill-over
impacts in the coastal zone. For example, if a federal agency were to undertake

an activity on federal lands which would directly affect an area adjacent to it im

the coastal zone, then the agency would be required to proceed in a manner

consistent to' the makimum extent practicable with the state's program.

Thus, an approved state coastal zone management pfogram becomes a legal
. document reduiring consistency from federal activities directly affecting the
coastal zone, including activities conducted, supported or licensed by federal
agencies. Federal activities that affect the siting of energy facilities are
outlined below.

| Consistency with the state CZM program is assured through a variety of
mechanisms. The program itself must be developed in consultation with the
appropriate federal agencies. The approval process entails further federal
agency review. Once ;he plan is approved, state and local applicants for federal
funding or.licensing must first obtain approval from the state CZM agency.
'Féderal agencies receiving other applications also require that the applicant
must certify “that the proposed activity complies with the state's approved
program and that gugh activity will be conducted in a manner consistent with the

program" [Section 307(c)(3) as amended].
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The development of a single plan and program for management of the
coastal zone of each state and the requirements for consistency therewith pro-
mote a unified approach to the management'of the coastal zone. The consistency
requirements further guarantee that energy facility siting will be considered in
terms of alternative uses of coastal lands and the use of other 1andé in the
vicinity of such facilities. The siting of individual enefgy facilities will be
considered in terms of the siting of other energy facilities and will providé a
measure of rationalityvand planning for the best means of supplying energy needs.
The fact that all state Rlans and programs are reviewed and approved by a single
(federal) agency. (the Department of Commerce) helps insure consistency in manage-
ment practices across state lines. The entire CZM program is expected to insure
compfehensive, timely, and effective coastal zone planning'and managemént through
the integration of the planning and decision-making process.

The CZM energy facility planning apprdach as discussed above incorporates
the determination of permissible land and water uses; the designation of areas of
particular concern; the designation of areas to be preserved, conserved, restored,
or generally avoided as well as areas for development; the development of priori-
ties for permissible land and water uses; the considerations for uses of regional
benefit and in the national interest; and the considerations fof federal-state
cohsistency. In addition, once a state has an approved energy facilities
planning process, including a'meaqs of‘identifying energy facilities that.would‘
significantly affect the coastal zone (whether they be located on or near the
§horeline or inland), a procedure for assessing energy facility impacts, state
policies and techniques for managing energy facility impacts, and a mechanism for
coordination and cooperation with other-agencies involved iﬁ energy facility
planning, it has what might be considered the nucleus of an energy facility siting

program for the state's coastal zone and inland areas adjacent to it (and off-

shore or nearshore locations within state jurisdiction in the case .of floating
and/or anchored facilities) in which energy facilities that significantly affect
the coastal zone might be located. Tor states that alréady have some form of an
energy facility siting program (see below) which applies to the entire'state,'
such a process will serve to gi&e emphasis to the sensitive areas and resourcéé
possibly affected by and the potential impacts (positive and negétive) from
energy facilities to be located in or near the coastal zone of those states. The
environmental planning grants (undér Subsection 308(c) of the Act) permit the

states to move one important step beyond energy facility siting programs examined
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in this report (below) by providing funds to study and plan for any economic,
social, and environmental conseque;ce resulting from the siting, construction,
expansion, nr operation of new or expanded energy facilities in or significantly
affecting the coastal zone. Also, Subsection 308(d)(4) provides oppoftunity for
remuneration for costs of environmental or recreational losses resulting from
coastél energy activity.

Thus, the Coastal Zone Management Act as amended provides a comprehensive

and basic framework for addressing energy facility siting in or affecting the

Great Lakes coastal zome. This is particularly significant for states not already

having state-wide energy facility siting programs. The policy options for energy’
faciiity siting described later in this report (Chapter VI) elaborate on the
poésibilities’for further development of energy facility siting controls and
programs by the Great Lakes states, given the Coastal Zone Management Act and its
Amendments as a foundation.

. Additionally, grants are available for interstate coordination and for
research and technical assistance. The interstate grants (Seé. 309, as amended)
are for "coordinating state coastal zone planning, policies and programs with
respect to contiguous areas" [309(a)(l)]. The establishment of interstate
compacts or temporary planning and coordinating entities is encouraged. Grants
are available under Section 310, as amended, "to assist (coastal) states in
carrying out research, studies and training required with respect to coastal zone
management”" [310(b)]. Grants are also available for acquiring, developing or

operating estuarine sanctuaries and for "acquiring lands to provide access to
'public beaches and for other coastal areas of environmental, recreational,
historical, aesthetic, ecological, or cultural value, and for the preservation
of islands" [Sec. 315, as amended].

The coastal zone management plan developed by each state must be approved
by the Secretary of Commerce before that state may begin receiving funds for the
administration of its CZM program. Plan approval is contingent upon the factors
noted above, as well as others included in the Act as amended and in the imple-

menting rules and regulations.

b. National Environmental Policy Act

The National Environmental Policy Act (NEPA) is one of the most signifi-
cant federal environmental statutes. The principal action-forcing provision is

the detailed environmental statement that is required under Section 102(2)(c) of
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the Act for any major federal action significantly affecting the quality of the
human environment. The purpose of the detailed statement is the identification
and assessment of the environmental impacts of a proposed federal action before
the action is taken. The five action review criteria inélude: (1) the potential
environmental impacts of the action; (2) the unavoidable adverse impacts involved,
(35 the irreversible commitments of resources caused by the action, (4) short-
term considerations vis-a-vis long-term resource needs; and (5) alternatives to
. the proposed action. The lead federal agency is responsible for preparation of
the EIS, although this is . often delegated to a consultant, applicant, or to a
state agency involved in the organizational arrangement associated with the
federal action. Pursuantvté regulations promulgated by the Council on Environ-
mental Quality (which administers NEPA), federal agencies have established NEPA
guidelines covering their respective actions. 'The following list indicates the

lead federal agencies with NEPA responsibility for various types of energy

facilities.
Facility NEPA Responsibility
Hydroelectric generation Federal Power Commission
facilities
Nuclear fired steam electric Nuclear Regulatory Commission

generation'facilities
‘Coal, oil, and gas fired steam U.S. Army Corps of Engineers,
. electric generation : if Corps permit is required
facilities -
Port and Terminal
handling facilities _
Petroleum refineries U.S. Environmental Protection
o Agency--but only in those
states in which EPA has
retained authority over water
(e.g., Illinois) and air dis-
charge permits.

Any new source of air or "

. water discharges
The major energy facility siting implications of NEPA revolve around the
mandatory assessment of the environmental effects of a proposal involving a
federal agency or role. The policies and procedural requirements contained in
NEPA and in the associated administrative rules and regulations, as well as
subsequeﬁt legal interpretations of the Act have established a mechanism for

public involvement in energy facility siting proposals.
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c¢. Nuclear Regulatory Commission (NRC)

1) GeneraiA' _
The Nuclear Regulatory Commission is a five-member commission established
under the Energy Reorganization Act of 1974 to assume-tﬁe regulatory fuﬁétioné.of
the Atomic Energy Commission. In additionlto 1iceﬁsing the coﬁstruction and -
operation of nuclear power plants, the Comm1391on also oversees fuel fabrlcatlon
facilities, fuel reprocessing plants and enrichment plants.

Under the Energy Reorganization Act, the WRC was authorized to undertake
the Nuclear Energy Center Site Survey, which considers the possibiliﬁ§ of

(1) establishing nuclear energy centers (NEC'S) containing up to forty nuclear
power plants (1200 MWe each) on a single site; 6rv(2) estabiishing fuel—cycie
centers which would accommodate fuel fabrication and reprocessing, uranium
enrichment and waste disposal; or (3) combinations of (1) and (2). This survey
has been publlshed [48 thru 54] and it concludes that, while the siting of up to
twenty reactors ona single site can be feasible and practical, there is no great
advantage or compelling need for such centers., '

The NRC has three components: the Office of Nuclear Reactor Regulation,
the Office Nuclear Material Safety and Safeguards, and the Office of Nuclear
Regulatory REsearch. The Office of Nuclear Reactor Regulation reviews the safety
of and safeguards for all nuclear facilities, materials and activities, including
the monitoring of exiéting systems, the testingvof new systéms and recommendations
for updating systems. They also have primary responsibility for the safe trans-
portation of nonfissionable nuclear materials and for the llcen51ng and regulation
of liquid metal fast breeder reactors (LMFBR' s)

The Office of Nuclear Material Safety and Safeguards sets standards,
issues licenses, and enforces regulations‘for construction and 6peration of
facilities whiéh'produce or use fissionable materials, including nﬁclear‘power
plants, uranium milling and enrichment facilities, fue; fabrication and reprocess-
ing plants, plutonium production facilities and radioactive waste treatment
facilities. It is also responsible for the transportation and §torage of fission-
able materials and radioactive wastes, industrial security and safeguards, anti-
trust provisions of the Atomic Energy Act, liability doverage associated with
nucléar power, and the financial stability of ufilities dealihg in nuclear power.

The Office of Nuclear Regulatory Research is charged with developing
recommendations for research related to licensing and regulatory functions and

with performing or contracting for such research. -
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Concerning nuclear radiation hazards, the role of the NRC preempts state
efforts; i.e., mno state may enaét restrictions more limiting than those of the
NRC (see Northern States Power Co. v. State of Minnesota). Section 274 of the
Atomic Energy Act, enacted in 1959, provides for states talassume certain regula-
tory functions over small quantities of nuclear material, but this bearé little
or no.relation to the area of energy prpduction.

| In the early months of the National Environmental.Policy Act of 1969, the
Atomic Energy Commission displayed great reluctance tovconsider factors other '
than those specifically related to the nuclear aspects of power plants in their
licensing process. The change camé with the.Calvert Cliffs case (Calvert Cliffs
Coordinating Committee, Inc. v. AEC, 449F.2d.1109 or 2ERC 1779) which determined
that the AEC was required to comply with NEPA; i.e., that they must consider all
environmental impacts before approving the édnstrﬁction or operation of a nuclear
power plant. As a result, the NRC and several states duplicate efforts in
environmental review. Attemﬁts are being made to eliminate duplication and
coordinate the state and .federal efforts. )

(2) Siting Procedures '

The process employed by NRC for issuing permits for the construction of
nuclear power plants consists of three separate»funétions that proceed simultane-
ously. These functions are: (1) safety, (2) environmént and site suitability,
‘and (3) antitrust. The first step in the process is the filing of an application
for a construction permit by the utility and its acéeptance by the NRC. Notice
of the filing is pubiished in the Federal Register and cépies.are distributed to
appropriate state and local authofities and to a public document.room in the
vicinity of the propose& site. Alsb a notice of hearing is published in the
Federal Register and in local .newspapers.

For the environment agd site.sﬁitability review, the NRC staff prepares
.a draft environmental statemenf (DES) which is reviewed by fédefai, state and
local agenciéé and other interested persons. fIhe comments receivéd become part
of the final environmental statement (FES), Bqth documents are made available
to the general public. A public hearing followé the FES. | ’

The safety réview inclgdes the preparation of a safety evaluation report
(SER) by the NRC staff.‘ Safety is the responsibility of the Advisory Committee on
Reactor Safeguards (ACRS). After their review,_the_staff isstes a supplement to

the SER which discusses any action taken as a result of the review. A public
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hearing may then be held; possibiy in conjunction . with the environment and site
suitability hearing.  Hearings are conducted by the Atomic Safety and Licensing
Board (ASLB) which‘is-responsible-for issuing the permit. -Appeals go automati-
cally to an Atomic Safety and Licensing Appeal Board-and, if necessary, to the
NRC commissioners.

Antitrust reviews are conducted by‘the NRC and the Attorney General.
Antitrust hearings, if necessary, are separate from other hearings.

The. process is essentially repeated for an operating license once the
plant has been constructed. Public hearings ére not‘mandatory here but may be
held if requested by responsible parties. The operating license specifies
conditions for operation. Continuous surveillance and periodic inspections are
conducted by NRC. ’ _ ,

The authority of the NRC does not diminish that of the U.S. Environmental
Protection Agency or of the states on issues relating to applicable federal air

and water pollution control legislation.

-

" d. Environmental Protection Agency (EPA)

0f all the federal policies, progfams, rules and regulations associated
with the siting of energy facilities, those of the Environmental Protection
Agency are probably the most complex and have the most far-reaching implications.
Within the scope of’the nationwide pollution control programs, the EPA has a
major, if indirect, role in energy facility siting in the Great Lakes states. It
is éharged?pfimarily with implementing the mandates of the Clean Air Act
(PL 91-604 as amended) and the Federal Water Pollution Control Act (PL 92-500
as amended). Under these Acts, the EPA is directed to promulgate rules and
regulations detailing performance standards, and with one exception, the states
were given‘thé primary enforcement responsibility. The states are required to
implement management programs and adopt air and water quality standards that are
at least as stringent as those stipulated by EPA. The EPA monitors state per-—

formance, and retains ultimate authority if necessary.

(1) Air Quality Program
The existing féderal air quality . policy and implementation program is
derived ffom two major statutes: The Clean Air Act of 1967, and the Cleah Air
Act Amendments of 1970. Through these Acts the states have been given authority

to and are required to establish enforcement programs to implement federal policy
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and standards. The major aspects of the air quality program that are relevant
to this study include the following:
* The establlshment of national ambient air quallty standards (NAAQS)
for a varlety of pollutants.
e The establishment of perfofmance standards for new stationary sources
of pollution. _ '
e - The prevention of significant deteriofation of air quality exceeding
‘national ambient standards.
e State enforcement of federally maﬁdated emission limitations,

compliance schedules, and enforcement provisions,

(a) National ambient air quality standards (NAAQS)

Under Section 109(a)(l) of the CleaniAir Act Amendments of 1970; the
Administ:ator of EPA was directed to promulgate national primary and secondary
ambient. air quality standards for each air pollutant. Primary standards were
establishéd to protect health with an adequate margin of safety. Secondary
standard; are designed to protect the public welfare, includingAsuch things as
property,}from any known or anticipated adverse effects created by the presence
of pollutants in the air (see Table 1 for NAAQS). All states were required to
attain primary standards no later than'May 31, 1975, and secondary standards
within ''a reasonable time." The Administrator may, under Sections 110(e) and
110(f), anédupon request by the Governor of a state, postponeé attainment of
primary standards for a,éeriod 6f'up to two years if certain criteria are satis-

fied. However, this is not to be interpreted as a continuous source of variance

from attainment of the NAAQS in the future.

(b) New statlonary source performance standards
Section 111 of the Clean Air Act directed the EPA to promulgate emission
. standards for new stationary sources of pollution. Included in these categories
- are fossil-fuel fired steam electric génerating plants of greater than .250 million
Btu/hr heat input. The major air-pollutants generated by fossil-fuel fired
steam electric generating plants are total suspended particulates, sulfur dioxide,
and to a lesser extéﬁf, nitfogeﬁ dioxide. For these facilities, thé following
standards apply: . ' ' -
e Total suspended particulates [40 CRF 60.42]:

...N0 owner or operator...shall discharge or cause the discharge
into the atmosphere of particulate matter which is:
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v TABLE 1
NATIONAL AMBIENT AIR QUALITY STANDARDS

Pollutant . A\}eragingi Time Primary Stan_dards Secondary -Standards
Particulates Armuél G) 75 ug/m* ' 60 pg/m?
' 24-Hour® 260 ug/m® 150 ug/m?

- 80, - Annual (A) 80 ug/m3 -
24-Hour® 365 ug/m? -
3-Hour? ‘ 1300 ug/r»n:‘l

co- , 8-Hour® 10 mg/m? 10 mg/m?
1-Howr?® 40 mg/m® - 40 mg/m?®

NO. . 3 | 3
Annual (A) 100 pg/m A 100 pg/m*

Photochemical 1-Hour® 160 ug/m? | 160 pg/m®

Oxidants ,

Hydrocarbons  3-Hour® 160 pg/m® 160 ng/m®
(6 to 9 a.m.) : { :

ANot to be exceeded more than once a year.

(A) Arithmetic mean
(G) Geometric mean

-(a) In excess of 0.10 1b. per million B.t.u. heat input

(0.18 g. per million cal.) maximum 2-hour average.

(b) Greater than 20 percent opacity, except that 40 percent
opacity shall be permissible for not more than 2 minutes in any
hour. . '

{c) Where the presence of uncombined water is the.only reason
for failure to meet the requirements of paragraph (b) of this
section, such failure shall not be a violation of this section.
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Sulfur dioxide [40 CFR 60.43]:

...no owner or operator...shall discharge or causé the discharge

into the atmosphere of sulfur dioxide in excess of:

(a) 0.80 1b. per million B.t.u, heat input (1.4 g. per million cal.),
maximum 2-hour average, when liquid fossil fuel is burned.

(b) 1.2 1bs, per million B.t.u. heat input (2.2 g. per million cal.),
maximum 2-hour average, when solid fossil fuel is burned.

(c) Where different fossil fuels are burned simultaneously in any
combination, the applicable standard shall be determined by proration.
Compliance shall be determined using the following formula: :

y(0.80) + z(1.2)
XxX+y+z

where:

x is the percent of total heat input derived from gaseous
fossil fuel and,

y is the percent of total heat input derived from liquid
fossil fuel and,

z is the percent of total heat input derived from Solld
fossil fuel.

Nitrogen dioxide [40 CFR 60.44]:

.no owner or operator...shall discharge or cause the discharge
1nto the atmosphere of nitrogen oxides in excess of:

" (a) 0.20 1b. per million B.t.u. heat input (0.36 g. per million cal. ),

maximum ‘2-hour average, expressed as NOp, when gaseous fossil fuel

is burned.

{(b) 0.30 1b. per mllllon B.t.u. heat input (0. 54 g. per million cal.),
maximum. 2-hour average, expressed as NOj, when liquid fossil fuel

is burned.

(c) 0.70 1b. per million B.t.u, heat input (1.26 g. per million cal. )
maximum 2-hour average, expressed as NO2, when solid fossil fuel
(except lignite) is burned.

(d) When different fossil fuels are burned simultaneously in any
combination the applicable standard shall be determined by proration.
Compliance shall be determined by using the following formula:

x(0.20) + y(0.30) + z(0.70)
X+y+ =z

where:

x 1s the percent of total heat input derived from
gaseous fossil fuel and,

y is the percent of total heat input derived from
liquid fossil fuel and,

z is the percent of total heat 1nput derived from
solid fossil fuel.
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(¢) Prevention of significant deterioration _

Another major component Jf the Clean Air Act, and one that is extremely
important to the siting of energy facilities, is the prevention of significant
deterioration (nondegradation) of air that is already clean. Pursuant to a 1973
U.S. Supreme Court decision, the EPA was réquired to promulgate regulations to
insure nondegradation [459]. The approach taken was to establish increments of
~air quality which cannot be exceeded by any new source or combination of sources
within a specific impact zone. In addition, three classes.of areas were identi-
fied in which varying degrees of additional pollution are permitted. Class I
‘areas are those where little or no degradation (i.e., little or no development)
is permitted. 1In Class II areas, moderate degradation of existing air quality
(i.é., some additional development) is allowed. In Class III areas, a substantial
- amount of detgrioration of existing air quality is allowed, thus permitting
concentrated or large scale development [459]. In no case will deterioration be
pernitted which violates the national primary and secondary ambient air Quality
standards. The allowable increments for sulfur dioxide and suspended particulates
are shown in Table 2.

TABLE 2
ALLOWABLE INCREMENTS OF AIR QUALITY DETERIORATION (ug/m3)

Pollutant - Class 1 - Class II ~ Class III

Sulfur Dioxide

Annual 2 15 80
24-hour . , 5 100 365

3-hour 25 700 1300

Total Suspended Solids

Annual | 5 » 10 75
24-hour 10 30 150

Initially the EPA classified the entire U.S. (except those areas that
already violate secondary standards) as a Class II area. The states may redesig-
nate areas as either Class I or Class III, provided that certain public participa-

tion procedures are followed, subject to EPA approval.
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(d) State implementation plans

- Under Section llO,‘the states, through their reépective EPA-approved
state implementatidn plans (SIP), are the primary enforcement agencies of the
Clean Air Act. 1In order to establish a control mechanism, the EPA designated a
system of air quality control regions (AQCR). Each AQCR is typically composed
of several counties, after involving two or more states. In the SIP's the states
are required to establish and enforce for each AQCR, ambient air quality and
emission standards that are at least as stringent as those stipulated above by
EPA. The SIP must include (among other things) the specification of land use
and transportation controls to insure the attainment of the federal primary and
secondary ambient standards. In addition, states are required to institute pre-
construction review procedures to insure that new sources of pollution, such as

energy facilities, will meet primary and secondary ambient air quality standards.

{e) Energy Supply and Environmental Cdordination Act of 1974

The Energy Supply and Environmental Coordinétion Act of 1974 (ESECA)
amended Section 119 of the Clean Air Act by providing a short-term suspension of
stationary-source fuel or emission limitations to permit the continued use of
coal as a fuel source., This is not to be construed as a. permanent variance.

Another major aspect of ESECA that is related to air quality is Section 4
of the Act, which mandated the review of all state implementation plans to ’
determine whether revisions in performance’standards can be made to permit the
increased use of coal as a primary fuel source without jeopardizing the attain-
ment’of national primary and secondary ambient air quality standards.

Under Section 309 of the Clean Air Act, the Administrator of EPA is
required to review and comment on the environmental impact of certain matters
relating to the authority of the EPA under all applicable federal environmental
protection legislation, dealing with air, water, toxic suBstances, etc. Matters
included in this provision are (1) legislation proposed by any federal agency,
(2) newly authorized federal construction projects and any major federal action
covered by environmental impact statementfrequirements under Section 102(2)(c) of
NEPA, and (3) proposed regulations published by any federal agency. If the EPA

“determines that the legislation, action, or regulation of concern is unsatis-
factory from the standpoint of public health or welfare or environmental quality,
formal notification of this finding is referred to the Council on-Envirohmental

Quality.
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(f) 1Implications for energy facility siting

It is generally.agreed-that the federal air quality program will have
significant implications for the siting of energy facilities. All facilities
must meet new source performance standards using the best available control
technology regardless of the site. In addition, no new source will be permitted
which clearly violates national ambient air quality standards even if it meets
the new source emission standards. Finally, existing clean air areas are pro-
fected by the non-degradation provisions, and emissions from new energy facili-
ties must fall within the limits established for their areas, which are designated
‘as Class I, II or III. Cufrently, the Environmental Protection Agency is
administering the significant air quality deterioration program and has tenta-=
tivély claséified all areas as Class II. As the states incorporate :this program
into their planning process they can redesignate areas as Class I or III.
Designation of an area as Class III would permit substantial new sources of air
emissions, such as fossil-fuel fired power plants, provided the new source
emission standards and émbient air quality standafds are met.

For certain facilities, the costs of emission control equipment for new
soufces of emissions will vary according to the degree of air quality degradation
permitted. 1In Class I areas, or in areas where the ambient air quality is
approaching the national ambient standards, these costs will be considerably
higher than Class II oi III areas and may be prohibitive. On the other hand,
designation of an area as Class III would require less sophisticated emission
control .technology and would encourage the siting of certain kinds of energy
ifacilities that would have difficulty meeting the standards imposed in Class I or

IT areas.

(2) Water Quality Program

Another major federal program with significant implications for the siting
of energy facilities is the clean water program, embodied for the most part in
P.L. 92-500, the Federal Water Pollution Control Act Amendments of 1972, and also
administered by the EPA. The approach taken is similar to that of the Clean Air
Act. Goals, policies and minimum standards were established by the federalvgovern—
ment, and the states are required to enforce standards at least as stringent‘as
the federal standards through the.state implementation plan (SIP) process. At the
present time, all states in the Great Lakes Basin except Illinois are empowered

by EPA to act as administrators of federal policy. The major aspects of the clean
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water program that are relevant to this study include:
e The establishment of effluent guidelines and standards for various
pollutants for various categories of point sources of pollutiqn.
@ The control of thermal discharges. v
e The control of intake structures.
e The National Pollutant Discharge Elimination System (NPDES) permit .
program. '

e The State Implementation Plan Process.

-~ (a) General policy
Congress included in its statement of policy in Section 101 of P.L 92-500
the following: ' ‘

1. it is the national goal that the discharge of pollutants into
the navigable waters be eliminated by 1985;

2. it is the national goal that wherever attainable, an interim

' goal of water quality which provides for the protection and
propagation of fish, shellfish, and wildlife and provides for
recreation in and on the water be achieved by July 1, 1983;

3. it is the national policy that the dlscharge of toxic pollutnats
in toxic amounts be prohibited.

These goals and policies are the basis of the rules, regulations and standards
that have been developed to control the discharges of waste from energy facilities
" and other sources into the nation's waters. -

Another significant pollcy declaration was contained in Section 301, whlch

mandated the appllcatlon of the best practicable- control technology currently

available by July 1, l977, to all point sources of water pollution. Furthermore,

it required the application of the best available technology economically achiev-

able by July 1, 1983. Effluent guidelines and standards have been promulgated to
achieve these 1977 and 1983 goals. -

(B) Efflueﬁt guidelinés and standards
In order to implement clean water policies, éffluent guidelines and
standards were established for a variety of the typical sources of pollution.
Among these point souréeé are steam;electric power generating facilities fired by
coal, oil,. gas, or nuclear'fuels, and petroleum refineriesf
On October 8, 1974, special procedures for permit issuancé and effluent

guidelines and standards were established for the various operational phases of
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coal, oil, gas, or nuclear-fired steamrelectrig facilities [624]. Parameters for
which standards were set include heat, total suspended solids, pH, oil and grease,
copper, iron, chlorine, zinc, chromium, and phosphate. Chlorine, used extensively
to treat water discharged by power plants, 1s recognized by the EPA as a poten-
tially significant source of water pollution [624]. Thus, effluent guidelines

to protect aquatic organisms from the toxic effects of chlorine have been
promulgated by EPA. The maximum permissible concentration of free available
chlorine in water discharged from either once-through cooling systems or' cooling
towers is 0.5 mg/l, while the highest average concentration allowed is 0.2 mg/1,
although EPA.has recently been applying more stringent limitations on chlorine
concentrations. Furthermore,

Neither free available chlorine nor total residual chlorine may be

discharged from any unit for more than two hours in any one day and

not more than one unit in any plant may discharge free available or °

total residual chlorine at any one time unless the utility can

demonstrate to the regional administrator or state, if the state

‘has NPDES permit issuing authority, that the units in a particular

location cannot operate at or below this level of chlorination

[624].

The results of recent research indicate that these short-term limitations may
undergo modification in the near future, i}

In addition to regulating point discharges, standards are applied to the
area runoff associated with these facilities, including that generated by the
disturbance of the earth's surface during construction, and that generated by the
storage of materials such as coal or ash.

The effluent guidelines dealing primarily with thermal discharges were
recently remandéd to the EPA by the Fourth Circuit Court of Appeals for revision.
Those guidelines dealing with thermal discharges are particularly subject to
revision. Thus, regulation of discharges from steam—electric generation

facilities is in a state of flux. However, state water quality standards still

apply.

(c) Control of thermal discharges by closed-cycle cooling
In recdgnitibn of the potentially éignificant adverse environmental
implications of thermal discharges from electric generation facilities, the
Congress gave special consideration to controlling this type of pollution in the
development of P.L. 92-500. 1In promulgating administrative rules pursuant to

the Act, the EPA determined that, for certain categories of electric generation
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units, closed-cycle evaporative cooiing represents the best ayailable technology
economically achievable for controlling heated water discharges, Power plants
covered by the closed-cycle cooling requirement include those units of 25 MWe
capacity or larger placed into operation on or after January 1, 1974, and those
units of 500 MWe capacity or larger placed into operation on or after operation
on January 1, 1970 [6241. However, the EPA has also determined that, due to the
time involved in converting to closed-cycle cooling and due to the necessity of
insuring the reliability of electrical generation in the short term, once-through
_ cooling (or at least no additional restraint on heated discharges) represents

the best practicable control technology chrrently available. Thus, compliance

with the closed-cycle cooling requirement will not take effect until 1977.

(d) Variance from thermal discharge limitations

Although Congress identified as an important objective the control of
thermal discharges from power plants, it also acknowledged that, under certain
circumstances, closed-cycle cooling would not be required to meet the objectives
of P.L. 92-500. Under Section 316(a) of the Act, if én owner or operator of a
facility'that diséhafges heaﬁed‘water can demonstrate to the satisfaction of the
Administrator of EPA or the state that the efflﬁent standards are more stringent
than necessary to maintain a balanéed, indigenous population of shellfish, fish
and wildlife in or on the receiving body of water of concern, the Administrator
or the state may grant a variance from such requirements and impose altermative
thermal discharge effluent limitations, provided that the continued existénce of
the aforementioned aquatic-oriented species will not bexjeopardized.

In order to obtain a variance under Section 316(a) one must make appli-
cation to the EPA or to the state, and demonstrate that at least one of the
criteria listed below is satisfied. (These criteria are extracted from [627]).) "

e Absence of pfior appreciable harm. Under this criterion it must be
demonstrated that (1) no appreciable harm has resulted from the

thermal component of the discharge (taking into account the inter-

action of such thermal component with other pollutants and the

additive effect of other thermal sources) to-a balanced, indi-
genous community of shellfish, fish and wildlife in and on the

body of water into which the discharge has been made, or (2) despite
the occurrence of such previous harm, the desired alternative
effluent limitations (or appropriate modifications thereof) will
nevertheless assure the protection and propagation of a balanced,
indigenous community of shellfish, fish and wildlife in and on the
body of water into which the discharge is made. )
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e Protection of representative, important species. A variance may be
granted if it can be demonstrated that the discharge will assure the
protection and propagation of representative, important species
whose protection and propagation, if assured, will assure the
protection and propagation of a balanced, indigenous community of
shellfish, fish and wildlife in and on the body of water; unless
unrebutted information received during the period provided for
public comment or evidence introduced at any hearing held to
consider the permit indicates: .

—that the species selected by the Regional Administrator are not
representative, in terms of biological needs, of a balanced,”
indigenous community in the receiving water body; or
—-that the temperature requirements employed in calculating the
proposed alternative effluent limitations are not adequate to
assure the protection and propagation of those species in and
on the receiving water body; or : ]
-that the temporal or spatial distribution of the mixing zone
is excessively large or otherwise 1ncon31stent with the purpose
of section 316(a).

¢ Evidence provided by biological engineering and other data.
Alternative effluent limitations can be imposed if the applicant
can provide evidence supported by data, models, ete. that indicate
that either of the first two criteria will be met or if such
limitations will assure the protectlon and propagatlon of indi-
genous aquatic life [627] : :

v

A technical guidance manual has been issued by the EPA to guide the development
of a 316(a) demonstration. ‘ ) ’

| Several 316(a) demonstration studies in the Great Lakes Basin have been
completed or are in progress, and variances from the ciosed—cycle cooling require-
ment are quite common. Most of the applications for 316(a) variances have been
associated with requests either for approval of cooling systems currently em-
ployed in existing power plants, or of expansion of-generating capacity at these

facilities.

(e) Control of cooling water intake structures

Another major influence on enérg& facility siting contained in P.L. 92-500
is Section 316(b). According to this section ahy standard eétablished to control
point sources of pollution must require‘that thé locétion, design, construction,
and capacity of cooling water intake structures refléct the best technology
available for mlnlmlzlng adverse environmental impacts. Section 316(b) is
appllcable to all existing as well as new coollng water intake structures.

The issues associated with the location, design, construction, and

capacity of intake structures {316(b)] are often more complex than those related
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to 316(a) demonstrations and generally meed to be evaluated in detail on a case-
by-case basis. In support of this conclusion, the development document for
intake structures, which is the official source of EPA guidance on’ these matters
addresses this complexity:

Owing to the highly site specific characteristics of available

technology for the location, design, construction and capacity of

cooling water intake structures for minimizing adverse environ-

mental impact, no. technology can be presently generally identified

as the best technology available, even within broad categorles of

possible application. Within this context, a prerequisite to the

-identification of best techmology available for any specific site

should be a biological study and associated report to characterize

the type, extent, distribution, and significant overall environ-

mental relation of all aquatic organisms in the sphere of influence

of the intake, and an evaluation of available technologtes, :to

identify the site specific best technology available for the locationm,

design, construction and capacity of cooling water intake structures

for minimizing adverse environmental impact [628].

Although the Section 316(a) and 316(b) demonstrations are separate
processes, there is a relationship between' the type 6f cooling system employed
and the location, design, capacity, and construction activity associated with
the intake structure used with that system. Also, in a given situation, the
environmental impacts of an existing or proposed intake structure may well be
more significant than those associated with the cooling syétem employed, and the
issues related to the intake structure may require more scrutiny by the EPA or

“the state.

(f) National pollutant discharge elimination system (NPDES)

The NPDES permit system was éstablished under Section 402 of P.L. 92-500
and is the regulatory mechanism through which effluent guidelines and standafds
for energy facilities are enforced. All point source discharges into the nation's
waters (with a few exceptions) must .obtain an NPDES permit. Procedures have been
established which insure public access to information, public hearings, and
agency review. States are intended to be the enforcing agency of the NPDES

program, but EPA can assume control if a state's approach is unacceptable.

(g) State implementatibn Plan pfocess (S1ip)
Pursuant to Section 303(e) of P.L. 92-500, the states are designated the

primary agencies of the clean water program, provided that they can demonstrate
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the initiative and capability for proéram administration. They are required to
maintain ongoing comprehensive water quality management programs which implement
federal policies and standards. The states may enforce standards that are more
stringent than those of the federal government. They are required to designate
all segments of their respective waters as either "water quality limited" or
Meffluent limited" segments. A segment is classified as 'water quality limited"
if it does not meet and/or is not expected to meet applicable water quality
standards assigned to it even after the application of effluent guidelines and
standards to the various uses of the water. A segment is classified as "effluent
limited" if water quality is meeting and will continue to meet applicable stand-
ards or will meet such standards after the application of effluent guidelines
and standards. All of the Great Lakes states except Illinois have been designated
as the primary program administrators. The EPA cﬁrrently administers the program
in Illinois, but formal approval of the Illinois program by EPA is likely in the

near future.

In Setting standards, the states are required to consider and incorporate
the following criteria (excerpted from [629]): -

e Water quality standards shall specify appropriate.beneficial water
uses to . be achieved or protected and the water quality criteria
necessary to support those appropriate beneficial uses;
e Water quality standards shall be established taking into consider- -

ation their use and value for public water supplies; propagation

of fish, shellfish, and wildlife; recreational purposes; and

agricultural, industrial, and other purposes; and alsoc taking into

consideration their use and value for navigation;

@ Water quality standards shall be such as to protect the public health

or welfare, enhance the quality of water and serve the purposes of
the Act [629].

Another major element of the SIP is the development of a statewide non-
degradation poliby and regulatory mechanism. "The non4degradation pelicy must be

consistent with these criteria:

e Existing in-stream beneficial water uses shall be maintained and
protected. No further water quality degradation which would result
in impairment of existing in-stream beneficial uses is allowable.

e Existing high quality waters which exceed those levels necessary to
support propagation of fish, shellfish and wildlife and recreation
in and on the water shall be maintained and protected unless the
State chooses, after full satisfaction of the intergovernmental
coordination and public participation provisions of the State's
continuing planning process, to allow lower water quality as a
result of necessary and justifiable economic or social development.
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In such cases, the state must assure that the highest statutory
and regulatory requirements for all new and existing point
sources and feasible management or regulatory programs pursuant

to Section 308 of the Act will be achieved.
e In those cases where potential water quallty impairment

associated with a thermal discharge is involved, the anti-
degradation policy and implementing method shall be consistent
with section 316 of the Act [629].

(h) Implications for energy facility siting

The federal and state water pollution control programs, created for the
most part by P.L. 92-500, will ekertva great deal of influence on enefgy facility
siting in the Great Lakes Basin. However, one cannot conclude from the above
discussions that existing federal water pollution control policy will either
strongly encourage or discourage the siting of energy facilities in the coastal
zone or inland. The influence.oﬁ siting of the EPA or the authorized state agency
iﬁxtérms of water resources will depend largely on the existing conditions at the
proposed site and the applicable water‘quality standards and guidelines in effect
for that site. :

In any event, water quality standards will be met by any new energy
facility in the Great Lakes Basin. If sbecific site conditions dictate the
employment of sophiglicated technoldgies for cooling systems and of other prac-
tices to avoid unacceptable degradatlon of water resources, economic considerations
become critical.

(1) Relationship between EPA programs and coastal zone’
management

Thefe are some fundamental relationships between air and water quality and
the use of the coastal zoné, and several of the policies and provisions contained\
in the air and water pollution control programs and the CZM program have recog-
nized the importance of these relationships. In developing policies and planning
processes to guide the siting of energy facilities in‘the coastal ione, the Great
Lakes states must give full consideration to the applicable provisions of the
appropriate federal acts.

. There exists a two way consistency between the Coastal Zone Management
Act (CZMA)'onithe one hand, and the Clean Air Act and the Federal Water Polllution
Control Act on the other; Section 307 of the CZMA established the requirement
that any activity in a state's cdéstal zone involving participation of a federal
agency must be consistent with the approved CZM program of that state. However,

Section 307(f) of the CZMA also clearly states that it does not diminish the
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authority vested in the air and water pollution control programs:

...nothing in this [Act] shall in any way affect any requirement

established by the Federal Water Pollution Conttrol Act, as amended,

or the Clean Air Act, as amended, or established by the Federal

Government or by any state or local goveérnment pursuant to such

Acts. Such requirements-shall be incorporated in any program

developed pursuant to this title and shall be the water pollution

control and air pollution control requirements applicable to such

programs.

Nothiﬁg in the state's CZM program may violate any standards proﬁuiéated undef
the authority of these Acts. Also, the state CZM agency cannot set air or water
‘quality standards directly [630, 631].

One issue of particular interest in the siting of energy facilities in
the coastal zone is the possibility that air or water pollution control standards
.might be used to encourage or discouragé sitiﬁg in particular areas of a state's
coast. According to the EPA General Legal Counsel, states ggi'ggg impose more
stringent (or more lenient) limitations on the discharge of‘airvor water poilu—
tants merely because the discharge oécurs in the coastal zone [630]. Thus,‘not
only must CZM plans comply with applicable EPA air and water quality requirements,
~ but theée standards and guidelines provide the baseline for environmental pro-
tection in plan development. ‘

As indicated above, the determination of consigténéy of actions with the
approved state CZM plan must be based on.a comprehensiﬁe framework of planning
for coastal areas resources. The state CZM entity may not object to an action as
being inconsistent with the CZM plan on the grounds that the effective effluent
limitations and standards set by EPA or_by'that state (as empowered by EPA) are
not sufficiently stringent [630]. ,

Success of the CZM program depends largely on communication and coordina-
tion between the state CZM entity and agencies and interests at all levels of
organization. Coordination between the CZM pfograms and those programs administered
by the EPA is especially significant. In deVeloping CZM plans and in establishing
energy facility policies and planning processes, the states should coordinate
.activities with areawide wastewater management plans (P.L. 92;500, Section 208)
and Level B river basin plans (P.L. 92-500, Section 209, and the Water Resources
Planning Act of 1965, P.L. 89-80). Also, existing policies for preVehtion of
significant deterioration of air quality, and the zones classified by these

policies, as well as any air quality maintenance areas would have to be incorpo-

rated into the CZM plan.
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e. Federal Power Commission

The Federal Power Comm1s51on (FPC) has sole regulatory authority over the
siting of all nonfederal hydroelectrlc generatlng facilities on lands and waters
subject to federal Jurlsdlctlonf The Federal Power‘Cpmm1531on was created by
Congress in 1920 to administer tﬁe Federal Water Power Act, now Part I of'the
Federal Power Act. 1In 1930, the FPC was feorganized'by:Congress as an independ-
ent agency.. The kinds of ehergy facilities under FPC jurisdiction. include
electrie generating plants using water from impoundments and from'pumped storage.
Since these facilities are of relatively low priority to the study, the role of
the FPC will not be examined in detail. ' \ (

The licensing procedure employed by the FPC 1nvolves five steps; prelimi-
nary permit to investigate (optlonal), appllcatlon for license, FPC review,
possibie hearing and final determination, and censtruction and operation. Any
person or entity may apply for.é preliminary permit to investigate a potentiali
hydroelectric power site for up';o three &ears. A public hearing may be held at
this point if sufficient public intereet is exppessed. The application for a
license includes the following considerations: the extent of water and land
rigﬁts, the lands owned, the right to sell power withiﬁ the State, the effect of
a prbject's operation:on water use and quality, the recreation possibilities
of the site area, the impact on fish and wildlife, the pfoject's achievement of
the comprehensive development'of,the waterway, the evidence of project's optimum
’utilization of its power resources, the preservation of scenic and aesthetic
values, and general environmental con31derat10ns.

Review of the application by FPC involves notiflcatlon in the Federal
Register and in local newspapers,.consultation by applicant with the U.S. Fish
andVWildlife Service, Bureau of Outdoor Recreation and appropriate state agencies.
‘One of the major evaluation criteria is the effect of the proposal on the over-
all regional enefgy system. Following application review, a hearing may of may
lhot be held by theyFPC andjshould it be held, theehear;ng examiner renders an
initial decision'that is reviewed and either supported er rejected by the commis-
sion. Finally, the FPC monitors construction and compliance with the terms of
the license. ‘ »

In addition to‘its lieensing»authority over hydroelecﬁric facilities, the
FPC proposes in Docket No. RM76;38 to amend sections of.the Regulations of the
Federal Power Act and the Natural Gas Act to comply w1th the requirements of

Section 307(c)(3) of the Coastal Zone Management Act. The Coastal Zone -
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Management Act affects the regulétory.respbnsibiiities-of_the'FPC in the follow-
ing areas: '

e Licensing of hydroelectric projects under Section 4(e) and 15 of the
Federal Power Act; ' |

e Ordering interconnection of electric transmission facilities under
Section 202 of the Federal Power Act; .

e Authorizing international transmission of electricity under Section
202(e) of the Federal Power Act and Executive Order No. 10485; '

® Authorizing import or export of natural gas under Sectioﬁ.B of the
Natural Gas Aét; and B

o Certification under Section 7 of the Natural Gas Act.

f. U.S. Army Corps of Engineers

The involvement of the U.S. Army Corps of Engineers in.energy facility
siting is primarily associated with construétion activities in navigable waters
of the United States. Under authority of Section 10 of the Rivers and Harbors
Act of 1899 (33 U.S.C. 403) each utility and corporation must obtain a permit
from the Corps for any energy facility-related construction activity in navigable
water, including intake and outfall pipes, bulkheads,-piers, and other structures.
Since permits issued for such facilities often constitute a major federél action
significantly affecting the quality of the human envirqnﬁent, an environmental
impact statement must be prepared in accordance with NEPA. Due to thé fact that
Section 10 permits are often the only major federal involvement in fossil-fueled
electric generating plants and refineries, the Corps is the lead agency under
NEPA for such facilities. Nuclear plants must also obtain permits for construc-
tion in navigable waters, but the Corps has no other involvement in these
facilities beyond granting permits. ’Othér kindsAof.enefgy facilities, such as
port and terminal facilities, in the Great Lakes coastal éone have alsg been
covered by NEPA under the Section 10 permit program [158, 199]. ‘

Although the Corps has no authority or mandate to engage in the full
range of energy facility siting regulatioﬁ, it is required to consider nonnavi-
gational aspects of proposals covered by the Section 10 permit system [456].
This judicial interpretation was based on -the mandates of NEPA and the Fish and
Wildlife Coordination Act (16 U.S.C. 661 et seq., .as amended), the latter of
which requires the Corps to consult with the U.S. Fish and Wildlife Service and
the head of the appropriate state fish and wildlife department with regard to

Section 10 permit applications [456].
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g. Federal Aviation Administration (FAA)

The FAA is concerned with all hazérds to aircraft. Tall structures such
" as meteorolog1cal towers or cooling towers must be lighted in accordance w1th
FAA recommendat1ons. Any structure over ‘200 feet tall (generally any cooling
tower or smoke stack) requires not1f1cat10n of the FAA If the proposed struc-
ture falls within the restricted zone around an airport as described in Federal
Avaiation Regulatlon 77, the request for perm1531on to construct is routed to
various airlines and the airport m?nagemeht for comment. If a hazard is
determined, the FAA will seek to have permission to construct denied by the -
appropriate state or federal agency. Such hazards are generally considered in

the planning of facilities and FAA involvement is rarely necessary.

‘h. Coast Guard (CG)

The Coast Guard is respons1ble for 1nvest1gat1ng 0il pollution incidents,
for asse551ng.penalt1es for v1olat1ons of Section 311 of the Federal Water
Pollution Control Act, and for oil‘reﬁoval in coastal waters. Coastal waters in
the Great Lakes are generally the lakes, bays, marshes, and rivers.inland to the
point where commercial navigation does not exist. The Coast Guard would neces-
sarily become invdlved in'a‘nuelean‘incident which threatened those who use the
Great Lakes through issuing warnings by radio, vessel and aircraft or by conduct-
ing any other action the Coast Guard is qualified to perform. The Coast Guard is
also concerned with ﬁaéards to navigatidn; Lights must be placed on structures
in a navigéble waterway, according to Coast Guard regulatioﬁs. Such hazards may-
include dikes or submerged intake structures associated with an energy facility.
Decisions as to which structures are to be lighted are at the discretion of.the
Coast Guard. Permits for such coﬁsttuction are under the purview of the Corps

of Engineers (see Sect. f. above) . -

i. TFederal Energy Administration (FEA)

The Federal Energy Administration (FEA), created by the Federal Enetgy
Administration ActA0f<1974, has.very little to do with the siting of energy
" facilities. The énabling Act deals with general energy considerationé and does
not spec1f1cally address energy facility siting [462].

Under Section 10 of the Energy Supply and Env1ronmental Coordination Act
of 1974 (ESECA) the FEA is directed to weigh the env1ronmenta1 effects of the

use of coal in existing power plants against the savings of petroleum and natural
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fuels that could be achieved by converting to coal. Following. this analysis,
the FEA Adminisfrator must issue orders requiring conversion from oil ‘or gas to
coal, where desirable, by plants that have the conversion capability. Section
119(b) of -the Clean Air Act was amended by ESECA to permit the continuing use of
coal by facilities that have converted.

Another ESECA provision directs the FEA Administrator to require that all
new fossil-fuel electric generation plants be designed and cqnstructed to allow
the burning of coal as the primary fuel source. ‘Enforcement of this provision,
as well as the decision to convert an oil- or gas-fired power plant to a coal-
fired plant, is contihgent upon the avaiiability of .coal, the adequacy of the
coal transportation system, and the maintenance and reliability of power service
(463].

2. GREAT LAKES STATES

This section describes energy facility siting regulations in the eight
. Great Lakes states. The regulatory processes are discussed in terms of their
general épproach to the issue, requirements .for disclosure .of long-~range plans
and forecasts by applicants for site certification, provisions for public partici-
pation in the siting process, the procédure,by which sites are certified, provi-
sions for the acquisition of sites, and provisions for financing the siting
regulation process. )

An exception to this outline:is.fohﬁd in the description of thé program
in New York state. It was felt that a detailed description of some aspects of the
New York program would provide an interesting'example of a comprehensive, sub-

stantive program for regulating power plant siting.

“a. Illinois

(1) General Approach

I1linois has not established sﬁeciél.policies or procedures tha£ relate
to the siting of energy facilities. Utilities are regdlated by the Illinois
Commerce Commission, which has recently extended its area of concern beyond cost,
safety and reliability considerations. The Illiﬁois Pollution Control Board has
authority.té determine and‘implement‘environmental quality standards and through
this responsibility has a major impact on the location and operatioﬂ of enérgy
facilities. The Illinois Environmental Protection Agency is also involved, as

are several other state agencies to some extent. Local goverunments retain control
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over siting through zoning and building codes, and several local authorities may
also be involved. Electric and natural gas utilities and oil and gas pipelines
are subject to Commission régulation,'except those owned or operated by a
political subdivision of municipal corporation. Electric cooperatives are

subject to limited jurisdiction.

(2) Long Range Plans and Forecasts

'Long range plans and forecasts are not required in Illinois.

(3) Public Participation
The Illinois Commerce Comﬁission holds public hearings on all power -

plant licensing cases.

4) Certification‘Progedures

The Illinois Commerce Commission is responsible for issuing both a
"Certificate of Convenience and Necessity' and a “'Section 50 Order“ which permits
a utility to construct, operaté and maintain a facility. The hearings on the
certificate and the order are open to the public.

Permits must also.be obtained from several other state and local agencies.
The state Environmental Protection Agency administers the permit and certification
programs for air and water pollution control. Power plants must have permits for
any permanent fuel combustion equipment and for thermal, chemical and sewage
discharges. Other state agencies-with license or permit functions associatéd
with-energy facilit§ siting are listed in Table 3. o

Local governments retain control over local zoﬁing and building codes,:
and have direct impact on facility siting. Other local authorities who may
reqﬁire permits include the building inspector, the county or township road
authority, the fire department; and the loecal healthlauthority; Furthermore,
there are over twenty kinds of local'agenéies exercising regulatory authority

over water use, many of which enjoy permit gfanting authority.

(5) Site Acquisition
'The Section 50 Order issued by the Illinois Commerce Commission usually

includes explicit authority to acquire private property by eminent domain.
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{6) Financing

There are no specific provisions for funding the work -associated with

energy facility siting regulation in Illinois.

TABLE 3

MAJOR PERMITS REQUIRED FOR POWER PLANT SITING IN TLLINOIS

. AGENCY

Dept. of Public
Works and Bldgs.
Division of Waterways

Dept. of Mines

I1llinois EPA

do.

Commerce Commission

Dept. of Highways

Dept. of Aeronautics

Dept. of Public Health

LICENSE OR PERMIT

Construction permit or
intake and discharge

- flumes

Permit'to drill water wells

Permit to discharge sanitary
waste during construction

Permit to install auxillary

boiler heating systems.

Certificate of Public
Convenience and Necessity

authorizing and directing

construction facilities

Permit for transmission
lines to cross highways

Permit to construct
meteorological survey
tower.

Special licemse for
radiation installation

AUTHORITY

I11. Rev. Stat.
Ch. 19 Sect. 52 et.
seq. (1969)

I11. Rev. Stat. Ch. 104
Sect., 62 et.seg. (1969)

I11. Rev. Stat.
Ch. 111-1/2 Sect.1001

et.seq. (1970 Supp.)

“do.

I11. Rev. Stat.
Ch. 111-2/3 Sects.
50 and 55 (1969)

I11. Rev. Stat.
Ch. 121 Sect. 1-101
et. seq. (1969)

I11. Rev, Stat,
Ch. 111-1/2 Sect. 211
et. seq.
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b. Indiana

(1) General Approach

Indiana does not have a comprehensive program for energy facility siting.
Responsibility for approving a power plant is divided among severalvagencies
within the Department of Natural Resources, the Stream Pollution Control Board,
the Air Pollution Control Board, the EnvironmentaltManagement Board, and the
Public Service Commission (PSC). However, regﬁlatio; of siting‘is largely
indirect through these several regulatory agencies. The powef of ‘eminent domain
resides with the utilities for acquisition of power plant sites'and transmission

line corridors.

(2) Long Range Plans and Forecasts
There are no provisions for utility disclosure of long range plans or

forecasts in Indiana.

"(3) Public Participation
Meetings of regulatory bodies are open to the public. A pollution
control board or other regulatory bodies may choosé to hold publié hearings.
State citizens Wholpppose a ﬁermit granted by a regulatory body have been granted
standing under a 1971 state law. Citizens may initiaté agency review and/or

judicial review of the permit.

(4) Certification Procedure

Facility certification is under the purview of the PSC. 'Environmental
considerations are the responsibility of the DNR and the Enyirdnmental Management
Board. Both a construction permit and an operating permit are fequired from
both the Stream Pollution Control Board and the Air Pollution Control Board,
- agencies within the Environmental Mahagement Board. Permits are required from
the DNR for any construction in the floodway of a river, for water withdrawal
from a navigable stream or from Lake Michigan, and for inter-basin diversions.

Site selection is the prerogative of each utility within these constraints.

(5) Site Acquisition
Utilities have the right to exercise eminent domain to acquire sites for

their facilities.
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. (6). Financing ’
The Stream Pollution Control .Board charges a fee fér outfall permits.
" If the discharge is less than 50,000 gallons per day the fee is $10.00. If the
discharge is greéter than 50,000 gallons per day the fee is $100.00 for the first
- outfall and $50.00 for each additional outfall.

In addition, if plant construction requires the removal of sand and

gravel or other minerals from the bed of Lake Michigan, a yearly fee of $50.00
is assessed by the Department of Natural Resources plus a charge of $.10 per cubic

yard of sand and gravel removed from, or filled over in Lake Michigan.

¢. Michigan
(1) General Approach

The State of Michigan presently has no legislation directly governing the
siting of eheféy facilities. The regulatory framework that is cufrently employed
is best described as traditional utility regulation. Most of the factors related
‘to the gebgraphic siting of energy facilities in Michigan are addressed at the
lo¢él level throﬁgh land use control techniques such as zoning, and building
codes. However, a considerable degree of state authority is exerted over facility
certification through the implementation of various environmental protection and
natural resource management programs. The thrust of this éeneral approach is to
influence siting indirectly by insuring compliance with various environmental
protection policies. In brief, emphasis in the existing regulatory mecﬁanism is
placéd on facilitybcertifiéation instead of alternative site evaluation and
selection.

A number of statutes exert at least some influence on the siting of
energy facilities in Michigan. The Shorelands Management and Protection Act of
1970, which predated the Federal Coéstal‘Zone Management Act of 1972, calls for
“'the "control of environmental and high risk‘érosion areas situated within 1000
feet of the ordinary high water mark of the Great Lakes. Flood hazard areas are
also covered and are not limited to the 1000 feet criterion. Authority for
implemeﬁtation of this program rests primarily at the local level. The Michigan
CZM/Program is being built primarily around this state Act.

Another element of environmental policy in Michigan that affects energy
facility siting in the coastal zone is the Great Lakes Submerged Lands Act. This

"Act established a permit program for construction activities in navigable waters
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that is somewhat similar to the permit system required by Section 10 of the -
Rivers and .Harbors Act of 1899, administered by the Corps of Enginéers..

A statute that could influence energy facility siting in inland areas
is the Michigan Natural Rivers Act of 1970. Under this Act, segments of the
state's rivers that meet certain criteria nay be designated as areas that warrant
statewide concern and management. This Act provides for mandatory local zoning
of corridors cof the rivers included,in the program.' It is unlikely that ‘an
energy facility would. be sited-in close proximity to a river included in this‘.‘

program,

(2) Long Range Plans and Forecasts

At present; no formal mechanism exists for a state role in long‘range
energy facility planning and demand_forecasting. Traditionally, this has been
performed By the private sector. 'Recently; the Public Service Commission has
requested that,the electric utilities voluntarily disclose the details of ‘their
projected capital improvement expenditures oVer_the next ten years for.electric_
generating plant expansion and for air and water:pollution control eqnipment
installation. Diselosure of this information allows at least some evaluetion
of planned site locations. Cooperation by the utilities has aided this process.
However, public 1nvolvement in the early stages of alternative site evaluation
and selectlon remains limited.

The M1ch1gan Energy Admlnlstratlon has recently begun to look at a broad

range of problems and needs assoc1ated w1th future energy productlon in Mlchlgan.

- (3) Public Part1c1patlon ‘

’ Publlc 1nvolvement in energy fac1l1ty siting dec181ons occurs primarily
in the publlc hearings concernlng permit and license applications required by
state and local governments. State requlrements are, outlined in the next sectlon.
Hearings are also held on the ut111ty rate regulation process administered by
the Publlc Serv1ce Commlss1on., In the event that an env1ronmental impact state-
ment were. prepared on a proposed 51t1ng pursuant to Mlchlgan s env1ronmental
impact review program (as dlscussed below), hearings would be held and public

input would be solicited.

(4) Slte Lert1f1cat10n

Michigan does not have w1despread authority to overrlde local governments
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in siting decisions. Thus, energy companies must obtain all necessary clear-

ances at the local level as well Tas at'the state and federal levels.

In accord-

ance with existing State of Michigan and U.S. federal legislation, a number of

permits are required to site an energy facility.

Branch of the Michigan Department of Natural Resources is in charge of imple-

The Environmental Protection

”menting'environmental protection policies through the enforcement of the permit

requirements. Table 4 lists the principal permit programs that apply to energy

facilities in Michigan.

TABLE 4

MAJOR PERMITS REQUIRED FOR POWER PLANT SITING IN MICHIGAN

Agency

Water Resources
Commission

Water Resources
Commission

Water Resources

Water Respurces
Commission

Water Resources
Commission

Air Pollution Control
Commission

Air Pollution -
‘Control Commission

Resource Recovery
Commission

Permit Required

Nation Pollutant
Discharge Elimination
System (NPDES) permits

‘for all point source dis-

charges to surface waters

Permit for all dischargés
to groundwater

Soil erosion and sedimenta-

tion control permit

Permit to erect a structure

in or alter the flow of

navigable water (similar to

Authority

Mich. Act 245,
P.A. 1929, as
amended

Mich. Act 245,
P.A. 1929, as
amended

Act 347, P.UA.

Act 247, P.A,

Corps of Engineers Section 10

permit)

- Permit to physically alter

inland lakes and streams.

Permit to install source
of air emissions '
S

Permit to operate source

of air emissions

Permit to dispose solid
wastes

Act 346, P.A.

Act 348, P.A.
as amended

Act 348, P.A.

as amended

Act 366, P.A.

1972

1955

1972

1965

1965,

1974
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As mentioned above, Michigan has adopted a statewide-proceés of “environ-
mental imﬁact assessment. This process, which was created by‘Executive Order
1974~4, is applied to major étate actions‘that significantly affect the quality
of the human environment.’ Although this process has not been routinely applied
to energy facilities, coverage could be extended to include these facilities
since the state licenses or permits that are invariably required could be defined

as major state actions requiring an environmental assessment.

(5) Site Acquisition |
The acquisition of sites for energy facilities is usually accomplished by
the private sector through voluntary purchase on the.market.,iAlthbugh the
electric utilities have the authority to exercise the power of eminent domain for
site acquisition, subject to approval by the Public Service.Commission, this

authority #s rarely used.

(6) Financing
The existing energy facility siting regulatory mechanism is funded through
the normal budgetary process. Modest fees must be submitted with some of the

permit applications to cover certain costs.

(7) Power Authority Proposal
A recent study of electric power generation in Michigan warrants attention
in this discussion. In 1975 Governor Milliken issued Executive Order 1975-4
which established the Governor's Advisory Commission on Electric Powef Alterna-
tives. 1In his charge to the commission the Governor identified some bf the major
institutional problems associated with the provision)of an adequate supply'ofw

electric power:

Traditional regulatory practices simply will not be adequate to
solve the enormous and complex problems of the electric utility
industry in Michigan. ,The process does not react fast enough to
provide sufficient relief given the rapid pace of developments

in the national economy. In addition, reégulation may create dis-
incentives to economic efficiency. Yet, even though the system

has been and will continue to be strengthened, it does not provide -
regulators with sufficient control to rectify the problems..

The State of Michigan must act now to examine other alternatives

to the existing regulatory structure. The state must insure the
availability of an adequate supply of power at an affordable price.
The financial condition of Michigan's major utilities must be
improved or the state will in the very near future be faced with:
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a--the indefinite deferral of all major construction;
b--the termination of environmental and safety programs;

" ¢—the inability to serve new residential, commercial,: and
industrial customers;
d--the deterioration of ex1sting service [457]

Spec1f1cally, the Commission was directed to:

a. examine the general trends in the rates of growth of the demand
for electric energy both in the nation and in Michigan; ...assess the
accuracy of utility industry and state government projections of such
.electric energy demand growth; ...and

b. examine all of the feasible alternatives that will provide the
consumers of Michigan with an adequate supply of electric power,

. sgec1f1callz including establishing a Michigan- Power Authority

to engage in the financing, construction and operation of new.
generating or other facilities, establishing a program of insurance
and guarantees on the state level to bring about the lower cost of
financing electric utility debt, and urging some form of federal .
financing support [emphasis added] [457].

The final report of the Commission was issued in August, 1976. The foremost
recommendation was the establishment of the Michigan Power Authority (MPA). The
recommendations of the commission address many of the problems and needs identi-

,fiedjthrougHOUt_this study, and the reader is referred to the. Final Report of the

[Michigan] Governor's Advisory Commission on Electric Power Alternatives [457]

for further information on this comncept.’

"d. Minnesota

(1) General Approach » ’

] The Minnesota Power Plant Siting Act was passed in May, 1973 to provide
for thé.siting ofipower plants and the routing of transmission lines under
authority of the Environmental Quality Council (EQC). The state also has an
Energy Agency created in March, 1974, which has authority tb:issue certificates
of need for energy facilities. The Envirohmentai'Quality'Cﬁﬁnéil is composed of
the heads of seven state agencies (including Energy), a representative of the
Governor's Office, and four public members appointed by the Governor. The-
council has additional responsibilities under fhe Subdivided Lands, Critical
Areas and the Env1ronmental Policy Acts Local zbﬁing aﬁd land use control
,regulatlon are preempted by EQC site approval. Aggfieved ﬁarties may appeal

council decisions in district court.
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(2) Long-Range Plans and Forecasts .

Public utilities, either individually or in éoncert, must submit biennial
forecasts covering the subsequent 1l5-year period. The forecasts must include:
tentative descriptions of size, type ahd general location of power plants and
transmission lines; a statement of projected demand for electricity and the
underlying assumptions used in its calculation; an estimation of capacity required’
to meet this demand; and a description of the reiationship of each utility to each
other and to power pools. . l '

Annual five-year plaﬁs for facility development must also be submitted
by utilities. These plans are to include identification of a tentative site and
at least one alternatlve, with a preliminary 1nd1cat10n of the’ potentlal impact

of planned facilities on the existing environment and how ouch impacts may be

avoided or minimized.

(3) Public Participation ‘

There are four members of the public on the 1l2-person EQc; and the_siting
Act includes. several provisions for additional public input. The process bégins
with identifying the criteria to be used for selecting suibable sites and corri-
dors for electric power facilities. Public hearings are required for the develop-
ment of these criteria. An annﬁal public hearing is also héld in order afford-
interested persons an opportunity to express their views regarding the inventory
of potential sites or any other aspect of the council's actlvities, dutieé or
policies. "

‘ The Act stipulates that the council appoint advisory committees comprised
of a majority of public representatives. Such commlttees include representatlves
of the utilities, the regional council, and any county or municipality whlch is
host to a propose§ site. ’The Act requipes additional public particip;tion beyond
public hearings and advisory committees, but is not specific as to the nature of

this participation.

(4) Certlflcatlon Procedure
Pursuant to the Power Plant Siting Act, a set of criteria has been
developed to establish an inventory of potential sites for the generation and
distribution of electric power. The actual inventory of sites is in the final

stages of development at this writing and will be available in the near future.
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Utilities must either select tentative sites from this inventory in its annual
facility plan or, if selecting a mon-inventory site, set forth reasons for this
departure and make an evaluation of the site or route using the established
criteria.

Applications for sites and routesVare made in a form and manner pre-
scribed by the council. The council conducts both studies and hearings on the.
application and designates a suitable site or corridor for‘each facility. Such
designation is made in accordance with the established site selection criteria
and standards. An approved site or corridor receives a certificate of site
compatibility. Time limits of one year for power plants and 180 days for trans-
mission line corridors are provided. The study and evaluation process includes
assessménts'of_environmental-impact, direct and indirect economic impact,
potential beneficial uses of waste energy (heat), and an evaluation of alterna-
tives and irreversible commitments of resources.

The process is not a single-phase operation, because the EQC is respon-
sible only for site certification. Utilities must also obtain permits from other
agencies as . in the past. Thus, the public service commissions and environmental
protection agencies retain responsibility for issuing permits and certificates

for power plant construction and operation.

(5) Site Acquisition
The Act provides for the continuance of utilities' rights of eminent

domain.

(6) Financing
An application fee of $500 to $1000 for each $1 million of estimated
investment and a minimum fee of $5000 are used to cover the cost of site-specific
studies. An annual levy based on both kilowatt-hour and dollar sales of electri-
‘city is used to finance the general work of the council, including baseline
studies, criteria development, inventory preparation and general environmental

studies.

e. New York

(1) General Approach
The. State of New York has established a specific regulatory mechanism

to deal with the siting of steam electric generation facilities of greater than
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50 MWe capacity. This includes coal, oil and nuclear-fueled plants. Article
VIII of the Public Service Law created the New York State Board on Electric
Generation Siting and the Environment. The board was placed in the Deparfment of
Public Services and is composed of the chairman of the Publié‘Service Commission
(who is also chairman of the board), the heads of the Departments of Environmental
Conservation, Commerce, and Health, and citizens appointed by the Governor on an
ad hoc basis from the areas of the proposed sifes. The board has considerable
authority to implement the various state laws that apply to the siting of
electric generation facilities. All aspects of site and facility approval are

" administered by the board. In the final analysis, all necessary approvals and
review processes are incorporated into the Certificate of Environmental Compati-
biiity and Public Neéd,_which nmust be dbtained before a-facility of 50 MWe or

greater can be sited.

-(2) Long-Range Planning

Under the authority of Section .149-b of the New York Public Service Law
each electric utility must submit an annual lohg-range plan which includes:

e a forecast of demand for the next ten years, spe01fying antic1pated
load duration, including peak loads; -

e identification of generating capacity to be utilized in meeting such
demands, including capacity to be provided by 6thers,on a contractual basis;

’ ) an inventory of all major.facilities operated by members of the

New York. Power Pool, including the dates for completion, opération and retire-
ment; _ |

e .an inventory of land owned and held for future use as‘a major_sfeam
electric generating facility sitej ‘
' e anticipated expenditures for research in the areas of generation
_and transmission of electricity and abatement and control of pollution during
the next year, ,

e such additional information as the comm1551on may by regulation
require to carry out the purposes of this section.

Subchapter E-1 of Chapter I of The Rules of Procedure outline the

"additional information' required by the PSC for long-range'élanning. The
utilities are required to notify a wide range of public and private organizations
and individuals of tue filing of the annual report. Follbﬁing ndtification, the

PSC holds one or more public hearingé'on the annual plan. The annual plan
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contains four major sections: power demand and ‘energy requirements, generation
facilities, ‘transmission facilities, and research and development.

‘Each plan must document the summer and winter peak loads in the sérvice
area of concern for the previous 10 years and must provide estimates for the
cdurrent year and for each of the 20 years subsequent to the year of filing. 1In
additiqn,vinformatioq is also required on the energy requirements for the time
frame mentioned abov; for such uses as residential, small light aﬁd power, large
light and power, corporate uses, street and highway lighting, railroads and rail-
ways, and other public uses. ‘ ‘

The plan must also contain a documentation of the methodology used to
estimate peak loads and energy requirements, including a description of the
‘economic and demographic assumptions employed in peak load and energy requirement
forecasts. .

Finally, data used in the forecasts must accompany the annual plan, and
each utility is required to describe present and'planned future efforts with
regard to encouraging energy conservation or to stimulating demand.

Under the generation facilities section utilities are required to specify
in detail the existing and projected generation capacity of their respective
systems. This section requires a projected timetable of plant completion,
including the approximate date of application of any permit or license required
under state or federal law. A sﬁmmary must be presented of each New York State
environmental law, rule, regulation or .standard of less than statewide applica-
bility pertaining td any facility proposed within ten years of the yeér in which
the plan is filed.

For each facility proposed within 10 years of the plan of concern,
utilities must provide an estimate of the capitai cost of environmental control
facilities and a description of the major design constraints posed by environ-
mental standards or site-specific conditions.

In terms of site inventory, information is required with regard to:

e the size and location of the site

e any applicable land use standards as contained in zoning regulations
and master plans

e the changes in land use that would result from construction at the
proposed site

e the probable environmental suitability of the site for the type of

generating facility proposed.
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Finally, the plan must discuss how the availability of environmentally
suitable sites, the location of load centers, the configuration of the state
bulk transmission facilities, and the final costs of delivered power have

influenced the selection of each proposed site.

_ (3) Publlc Part1c1pation

Public involvement in the dec151on—mak1ng process is pr0v1ded by a-
varlety of means, including publlc disclosure of long- range plans by ut111t1es,
procedural requirements insuring notlflcaglon of the filing of an application
for a certificate, and public he;rings conducted on long-range plans for site
'develdpment. In addition, local interests are represented on_the board as ad

hoc members from the‘jﬁdicial district of the propbsed site.

{4) Site Certification ‘

In New York the certification of the site and of the facility ié‘handled
by means of the application and approval pfocesses associated with the Certifi-
cate of Environmental Compatibility and Public Need. All permits and licenses
related to compliance with environmentalvprdtection-legisla;ion are handled )
through the board and are included as part of the application for the certificate.
Under tﬁe authority'qf Section 149-a of Article VIII of the Public Service Law,
the board préempts all other state and local au;horities in siting-related
matters by effectively incorporating these legal requirements in the certifica-
tion process. ' | | ‘ | .

The decision—makingiprocéss surrounding site approval is:characterized by
a formal, legal adversary proceeding,.at which the various interests present
testimony.oh matters related to the proposal of concern. The extensive informa—
tion obtaiﬁed in applying fofvthe certificate supplies much of the basis for the
evaluation of the proﬁosal. The findings of the board, which may constitute
approval, approval with conditions, or disapproval of the proposed siting, are
based on the following crlterla' ' V

e the public need for the fac111ty and basis thereof _ _

e the nature of the probable environmental impact, including a speci-
:ication of the predictable adverse effect on the normal environment and ecology,
:public health and safety, aesthetics, écenic, historic and recreational value,

forest and parks, air and water quality, fish and other marine life, and wildlife

'
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e that the facility represents the minimum adverse environmentél impact,
considering the sﬁate of available technology, the nature and economics of'the
various alternatives, the interestsAof the state Qith respect to aesthetics,
preservation of historic sites, forest and parks, fish and wildlife, and other
' pertinent considerations S

e that the facility is compatible with the public health and safety

® that the<facility will not discharge any effluent in contravention of
the standards adopted by the Department of Environmental Conservation or, in
case no classification has been made of the receiving waters that the facility
- will not discharge any effluent that will be unduly. injurious to the propagation
and protection of fish and wildlife, the iﬁdustrial development of the state, and
public health and public enjoyment of the receiving waters. _

e that the facility is designed to operate in compliance With‘applicable
state and local laws and regulations issued thereunder,concerning,:among-other
matters, the environment, public health and safety, all of which shall be binding
upon the applicant. However, the board may refuse to apply any local ordinance,
law, or resolﬁtion whicﬁ it finds unreasonably restrictive in view of the
existing technology or the needs of or costs to consumers whether located inside
or ocutside of such municipality. Thé board shall provide the municipality an
opportunity to present evidence in support of such ordinance, law, resolution,
regulation, or other local actin-issued thereunder ‘ ,

e that the facility is consistent with long-range planning objectives
for electric power supply in the state.

e that the facility will serve the public interest, convenience, and
necessity, provided, however, that determination of necessity for avfacility made
by the Power Authority of the State of New York'pursuant.to Section 1005 of the
Public Authorities Law shall be conclusive on the board; and

e that the facility is in the public interest, considering the evidence
in support of such ordinance, law, resolution, regulation, or other local action
issued thereunder.

Regulations implementing Article VIII of the New York Public‘Serﬁicé Law
require that at least two locations (primary and alternate) be evaluated in.
detail for the proposed facility, or that, in addition to the primary location
for the proposed facility, an alternate facility at an alternate site must also

be evaluated in detail.
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(5) Guidelines for Application for Certificate ‘

The rules and regulations governing the Certificate of Environmental
Compatibility and Public Need are highly detailed and cover an extremely broad
range of facfors related to the siting of electric generation facilities.

‘Each of these categqriés is broken down into subsections. No attempt
will be made ‘here tovprovide an in-depth reviéw‘of these regulatibns. The points
most relevant to this study will be described to the extent possible according

- to the headings that appear in the guidelines.

{(a) General requirements
Provisions are made in this section to insure that the applicant and the
board are fully aware of all federal, state and local laws, rules, regulations,

standards applicable to any apsect of the proposed site.

(b) Public need and engineering design
The data relevant to demand and supply forecasts as determined in the
most recent long-range electric system plan are incorporated in thé certificate
application to document the need for the proposed'facility.' Also included is
information on engineering design, transmission facilities, costs of initial

investment, and costs of generation of electricity.

(c) Air quality and meteorology .
Under. this seétion, the applicant is required to submit information on
" meteorological conditions at the proposed site. Data are collected for suspended
particulates, sulfur-dioxide,‘nitrogen dioxide, and other contaminants likely to
be discharged by the facility. Data are also collected for other meteorological
parameters to estabiish a framework within which to predict impacts of the pro-

posed facility on air quality.

(d) Aquatic ecdlogy
In order to assess the effects of the proposal on aquétic ecosystems, the
'épplicant is required to collect data for a period of not less than 12 consecu-
tive months, ending not ﬁorevtﬁan 6 months prior to the date of apblication.
These data are in addition to aﬁy data collected by the U.S. Fish and Wildlife
Service and the New York Department of Environmental Conservation. The design,

operation, and maintenance aspects of the facility are then evaluated in terms of
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the ecological relationships that are likely to be impacted by the proposal. The
impact areas include: ’

e physical disruption of bottom sediments

e discharge of thermally enriched water

e scheduled or unscheduled shutdown

o’ significant change in dissolved oxygen

e major change in-local current patterns or water movement

e significant buildup of a toxic material in the sediment

e impingement or entrainment of any significant life form.

(e) Environmental noise
Noise impacts are ‘evaluated in a fashion similar to that of air impacts.
Present conditions are determined; construction, operation, and maintenance

activities are specified; and the associated effects are predicted.

(f) Geology and seismology .

This section was unavailable. for review.

(g) Land use and aesthetics

Land use effects are treated in ‘the same manner as air and noise effects.
The categories of land use effects that must be discussed_inclpdg the following
social and economic impacts: _ ‘

e the total number of employees and the associated payrollAfor eacﬁ year
of the construction phase and the total number of employees and associated payroll
by annual salary levels for the first two years of operation;

- e the number of persoﬁs to be empl&yed from the local labor market;

- e the brobable impact, if any, of.the use of the site and any associated
influx of employees ﬁpon the sufficiency of police, fire, health, and other
public services, as well as.housihg, educational, and recreational facilities;

e the estimated annual amount of mﬁnicipal or spgciai diétrict property
taxes.and any.municipal or special district user charges;

e  the impact of any change in access to any land as a result of the
construction, operatiom, or maintenance of the proposed facility;

e if there is any plan for using the site area for other than the pro-
posed facility, the impact of the preémptioh ofAthat plan by the.proposed

facility;'and
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e the impact on adjacent land uses, including existing patterns of land

use and zoning in the locality.

(6) Site acquisition
State involvement in site acquisition is limited to requiring that
" electric utilities disclose ownership of or interests in prospective future

sites. Site acquisition is usually achieved through voluntary negotiation.

(7)  Financing
Applicants are required to submit an application fee of $25,000 to the
board which may be distributed to thé local jurisdictions affected by the'pro—
posed siting if they can demonstrate a need for the funds. These funds afe
intended to defray expenses incurred by local interests in providing expert
testimony in their behalf at the formal heafing. Unused funds are feturned to

the applicaﬁt.

f. Ohio

(1) General Approach

The State of Ohio has modeled its power plant‘sifing program after that
of New York. Although some differences exist, the general approaches,aré the
same. The regulatory mechanism has been fashioned into a one-stop process.. The
Ohio Power Siting Commission (PSC) is the lead agency through which the process
operates and is composed of the heads of the Departments of Environmental Protec-
tion, Health, Economic and Community Develoﬁment, and the Chairman of the Public
Utilities Commission. In addition, an engineer appointed from the general public
also serves on the PSC. It is noteworthy that in Ohio, as opposed to New York,
the responsibilities for natural resource management and environméntal'protectioﬁ
are performed by separate agencies, the Ohio Department of Natural Resources
(ODNR) and the Ohio Environmental Protection Agency (OEPA). Aithough ODNR is not
represented directly by membership on the PSC, it is extensively involved in the
review process of site proposals.

Covered by this prbgram are electric generating facilities, including
0oil, coal, and nuclear power plénts of greater than 50 MWe capacity, electricity
transmission lines of greater than 125 kV capacity, gas transmission lines and
éssociated facilities capable of transporting gas at greafer than 125.pounds per

square inch.
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In order to site a facility of the type covered, a utility must first
obtain a Certificate of Environmenhtal Compatibility and Public Need from the
OP5C. All permit and license requirements are incorporated in the certificate

application process.

(2) Long-Range Planning

Chaptef 4906.15 of the Ohié’Revised‘Code establishes the requirement
that utilities prepare annual forecasts of electric power and natural gas demand
and supply. The PSC has‘promulgated detailed guidelines‘for.these forecasts. |
The electric generating and transmission facilities forecast is composed of three
parts: (1) electric power demand forecast, (2) resource forecasts and site
inventories for electric generating plants and (3) resource forecasts and site
inventories for transmission facilities. The regulations include an appendix
which outlines various forecasting methodologies which may be employed by the
utilities. The time frame that must be employed for data analysis includes:

e the past five years' actual historical data

e the current year forecast'(both actual and projected)

e a ten-year forecast of loads, both in terms of energy and peak

demands, as appropriate.

(a) Demand forecast

The utilities must provide the following:

® a description of the extent to which the reporting utility coordinates
its load forecasts with those of other systems, such as affiliations in a holding
company group, associated systems in a power pool or other coordinating organi-+
zation, or other neighboring systems

e a description of the ﬁanner in which such forecasts are coordinated
~and of any problems experienced in this coordination -

e a brief description_of any computer modeling, demand forecasting,
polls, survey or data gathering activities engaged in during thg past year
(exclusive of normal'operations), including cost data, manpbWer requirements and
significant findings.

In order to facilitate the analysis of forecasts, Ohié has established 11
service'districts, and 15 planning regions for the state. VSome elements of the
demand forecasts are linked to this breakdown. The output of the demand forecast

is composed of five parts:
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e a forecast of the energy demand in the utility's service area

o a forecast of system energy demand in Ohio by industrial sectors
only

e a separate ten-year forecast of energy demand for that part of each
~ state blanning‘regiog included in the reporting utility's service area

e a forecast of system peak demand levels for winter.and summer
seasons h

e a forecast of annual peak loads for each major load center.

Another requirement of the annual ten-year forecast is the documentation
of the approach used in the forecast, the major factors of which are the metho-
dology, the data base, and the assumptions employed. Particular attention is
paid to the use of assumptions in the forecasts, and those related to the
following points must bevcovefed:

e Trelative prices and availability of alternatives to the use of
‘electric energy v

e pricing policy, including:

- alternative rate structures

promotion of consumption or conservation

predicted future price behavior
- impact of price changes on quantity demanded.
e growth in the economy
e advertising policy-assumed
e availability and pbtential development of primary energy sources
(qpal, 0oil, hydro, nuclear, solar, wind, etc.) used in generating electricity
¢ other assumptions critical to forecast techniques or company operating

procedures.

(b) Resource forecasts and site inventories for electric
generating plants

This section of the overall forecast is intended to provide documentation‘
of estimated future resource requirements and of the prospectivé sites under
consideration by the reporting utility; The major items that must be addressed
are outlined below: ‘ | ‘

e a description of the generating capacity of the existing system

® a ten-year resource plan which identifies the requirements of new

facility construction to meet projected loads (broken down on an annual basis)
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e a description of the rationale for planned expansion‘

e an inventory of prospective sites for generating plants that are
subjéct to the certification process.

With regard to this last item, utilities must provide a detéiled site
descripﬁion; ecological data, a description of likely socio-economic impacts, and

a brief discussion of alternate sites.

(3)- Site Certification
In the Ohio program site certification and environmental certificétion of
the facility are combined into one process. The OPSC administers all state aﬁd
local laws, permits and licenses that apply to a‘proposed energy facility covered
by the program. The OPSC preempts the authority of all other state and‘local
aéencies and units of government in the regulation of siting.

“As required by Section 4 of Cﬂapter 4906 of the Ohio Revised Code,
utilities must obtain a Certificate of Environmental Compatibility and Public
Need before siting an electric generating facility. 1In reviewing an application
for a certificate the OPSC must determine:

e ''the basis of the need for the facility

‘o the nature of the probable environmental impact

e that the facility represehts the minimum adverse environmental
impact, considering the state of available technology and the nature and economics
of the various altermnatives, and other pertinent considerations

o 1in the case of an electric transmission line, that such facility is
consistent with regional plans for expansion of the electric power grid of the
electric systems serving this state and interconnected utility systems; and that
such facilities will serve the interests of electric system economy and reliability

e that the facility will comply with Chapters 3704., 3734., and 6111. of
the Revised Code and all regulations and standards adopted thereunder

e that the facility will serve the public interest, convenience, and
heceséity." (ORC, Section 4906.10)
The Rules‘and Regulations of the OPSC include an extensive section on the comple-
tion of an application for a certificate. The relevant points under each major

heading of this section of the guidelines will be covered.

(a) Justification of need

This discussion must include a description of the relationship of the
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proposed site to the most recent ten-year forecast dnd an analysis of the
alternatives considered. This section also provides for a project schedule which
describes the time staging of the procedural'requirements and of plant construc-

tion.

(b) Technical data
In order to fully evaluate the proposal, certain detailed information is
required. TIn terms of the site itself, data must be collected on geography and
topography, geology and seismology; and hydrology. Also required are data on site
iayOut and preparatioﬁ, and on ‘generating, cooling and emission éontrol equipment

to be employed.

(c) Environmental daﬁa
‘This section of the certificate includes a detailed environmental assess-
ment of thé proposed site. As uséd in this context, "environmental" generally
refers to the poif&ﬁidn;relatéd‘ééﬁécﬁé of environmental impacts. The data
requirements are listed in detail, and the general assessment headings include

air, water, and solid waste, radiocactive emissions, noise, and resources.

'(d) Social and ecological impact of the proposed generating .
facility ’

The majotr headings under this section include health and safety impacts,
ecological impacts, impacts on resources, economics, land use and community

deﬁelopment, and culturaleffects.

(e) Permit requirements ,
As mentioned above, the various permits and licenses that must be
obtained by the applicant in order to site an electric generation facility are
incorporated into the application process for the certificate. A list of the

major permits is given in Table 5.

(4) Public Participation
The Ohio program provides a variety 6f opportunities for public involve-
ment. All information submitted to the OPSC'by the electric utilities (except
proprietary information) is available for public review. Widespread notification

is made of applications for certificates. ‘In addition, the annual ten-year
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forecast report meetings, the pre-application review conference (if held), the
formal hearing on the certificate, and other meetings of a non-proprietary nature

are all open to the public.

TABLE 5
. MAJOR PERMITS REQUIRED FOR POWER PLANT SITING IN OHIOC

Resource Agency Permit Required Authority
Air Ohic EPA Permit to install source Ohio Revised Code,
of air emissions Chapter 3704.03
Air Ohio EPA : Permit to operate source Ohio Revised Code,
of air emissions Chapter 3704.03
\
Water Ohio EPA Permits for all discharges Ohio Revised Code,
into receiving waters Chapter 6111.03

(NPDES permit)

Solid Waste Ohio EPA Permit to dispose of Ohio Revised Code
solid wastes Chapter 3734

(5) Certification Procedure
A well-defined application and review procedure has been developed for
electric generating facility siting in Ohio. The procedural guidelines will be

described briefly acéording to the major.topical headings.

(a) Letter of intent
In order to provide adequate lead time for the evaluation of the proposed
siting and to insure the proper course of action, the Ohio Power Siting Commis-
sion requires that a letter of intent be filed at least one year in advance of
the filing of an application for a Certificate of Environmental Compatibility and
Public Need. In the letter, the utility may request waivers from certain OPSC
rules and regulations. The OPSC must respond to the letter of intent within

sixty days, making any appropriate comments.

(b) fre—application conference
The purpose of this conference is to identify environmental, social, and
pﬁblip factors that could result in disapproval of a specific site, before signifi-
~cant time and monetary.resources Have been expended. The pre-application hearing
is also open to the public, and may be held before or after the filing of the

letter of intent.
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(c) TFiling of application

The next major step is the filing of the application for the certificate
with the OPSC, which then has 60 days to determine the completeness of the appli-
cationi During this period, appropriate state agencies, principally the ODNR and
the OEPA, review the application. Major substantive factors that do not appear
to be addressed in the application are identified at this point. The utility
then responds to these Comments and resubmits its application, after which the
OPSC has 60 to 90‘days,to circulate the application for review and schedule a
public hearing, at which the forma;; legal proceedings take place. During this
period, review comments by the ODNR, the OEPA; the PUCO and other agencies are
solicited by OPSC. The OPSC has established specific certificate evalﬁétion,
procedures and guideiines, which specify the statutory authority of the review,
the partiéular.agency and staff member responsible for the review, and the pri-
mary focus ;f the review. The results of this substantive review form the basis
of the testimony presented at the formal hearing.. At this point, the certificate

is either approved, approved with conditions. or denied.

(6) Site Acquisition
The State of Ohio is not involved in the acquisition of prospective sites
for energy facilities. The private sector acquires sites primarily through

{

voluntary negotiation with landowners.

(7) Financing
Ohio has established a financial mechanism to offset the costs of various
aspects of the program including review, analysis, evaluation, investigation,
monitoring, enforcement, etc. ‘ 4 v
. The application fee for a power plant is determined by the following
formula: '

e the product of 51.10 times the maximum kilowatt electric
generating capacity as determined by the name plate rating,
plus ’

e . ten percent of the amount determined above, times
e the difference between the anticipated year of expiration:

of the period of initial operation and the anticipated
year of commencement of construction.
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g- Pennsylvania

(1) General Policy Approach

At present, Pennsylvania does not have legislation that specifically
addresses energyvfacility siting. The regulations and standards of the environ-
mental protection and natural resource management policies'form the basis for the
existing, indirect regulation of siting. ' The concept of local control of land
use is deeply‘imbédded in Pennsylvania, and this will cdntinue‘to play a major
"role in future policy development.’ o

, In 1970 Pennsylvania passed legislation establishing the’Departmént of

Environmental Resources and charging it with the development of statewide
environmental master plan. The Environmental Quality Board is the policy making
body of the DER and is in charge of master plan development. The chairman of
the Public Utility Commission is also a member of the board. The approach taken
in the master plan is the identification, policy development, and management of
environmental areas of critical state importance. The general categories identi-
fied as priority areas include:

e prime agricultural soils

e - watersheds with high quality streams

o floodplains

e coal resources

8 areas with limited water supply

e clean air resource areas ‘

® open space in metropolitan areas

e geologic areas with development constfainté.
These categories generally reflect a land capability appreoach to environmental
planning. The policies developéd for thé,general cripical a:éas will signifi-
cantly influence the siting of electric generating facilities as well as other
types of energy facilities. |

(2) Site Certification _ B

Site certification and facilify certification are handled under separate
mechanisms in Pennéylvania. Wiph respect to site certification, no state approval
is required if a proposed electric genérating facility site has been zoned for
such a use or if a variance has been granted by the appropriate local governmental
jurisdiction. 'Under existing law, the Pennsylvania Public Utility Commission

(PUC) can preempt local regulations and can grant the conditional power of
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eminent domain to utilities. TIf the proposed site has not been given local

approval, the utility can apply to the PUC for intervention. If the PUC deter-

mines that the proposal is needed to maintain an adequate supply of electricity,
it can grant a Certificate of Necessity for the proposal. This gives the utility

the power of eminent domain to acquire the site and transmission line rights-of-

way.

With regard to certification of the facility, Pennsylvania has established

environmental protection legislation for air and water pollution, soil erosion

and sedimentation, and solid waste disposal.

The Department of Environmental

Resources (DER) is the principal agency in charge of the environmental protection

programs.

Pennsylvania.

TABLE 6

Table 6 lists the major permit requirements for energy facilities in

MAJOR PERMITS REQUIRED FOR POWER PLANT SITING IN PENNSYLVANIA

Resource Agency Permit Required Authority

Air DER Bureau of Permit to install source Penn. Air Pollution
Air Quality of air emissions Control Act
Control

Air " Permit to operate source "

of air emissions

Water Bureau of Water Industrial waste discharge Penn. Clean Streams
Quality Manage- permit Act of 1937, as
ment amended.,

Water U.S.E.P.A, National Pollutant Section 402,
(Authority not as Discharge Elimination P.L. 92~500
yet delegated to. System (NPDES) permit :

Penn. DER)

Water/Soil  Bureau of Water Soil erosion control Penn. Clean Streams
Quality Manage-— permit for earth Act of 1937, as
ment - changes greater than amended

‘25 acres »
Solid Bureau of Land Permit to dispose "Penn. Solid Waste
Waste Protection - of solid waste Management Act
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_ A
The specific requirements under each permit vary according to the type of
facility and site under consideration. The DER has established regional offices

to coordinate these permit systems and to expedite procedural matters.

(3) Long-Range Planning
Long~range planning for electric generating plants and other kinds of
energy facilities is performed by private corporations. The RUC does require
that electric utilities demonstrate that an adequate supply of reasonably priced
_electricity will be available in the future. Thus, some knowledge is gained of

possible future sites, but detailed disclosure of specific plans is not required.

(4) Site Acquisition
The normal site acquisition procedure is one of voluntary purchase by
private corporations. Negotiation usually is sufficient for acquisition. The
PUC has the authority to grant the power of eminent domain to electric utilities
for land acquisition. Although condemnation is used occasiomally for acquisition
. of transmission line rights-of-way, it is rarely used for large tracts of land

for future sites.

(5) Public Involvement
Public involvement in the siting decision process in Pennsylvania is
provided mainly through public hearings conducted on the various environmental

‘protection permit applications mentioned above.

(6) Financing
There do not appear to be any financial mechanisms established to

facilitate 'or implement the energy facility siting process in Pennsylvania.

h. Wisconsin

(1) General Approach _
The Wisconsin legislature enacted a power plant siting bill in September
1975 which provides for the siting of large power plants (over 300 MWe) and high
voltage transmission lines. The Act does not create a new agency but rather
asgigns responsibilities to existing agencies, especially to the Public Service
Commission (PSC) and Department of Natural Resources (DNR). Local ordinances

which preclude or inhibit installation and utilization of facilities covered by
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the Act are preempted. The Act provides for jugicial review of any decision by

‘the PSC regarding the advance\plaﬁ or the certification of facilities.

2) Long—Range Plans and Forecasts _
Biennial plans are required of the utilities and may be submitted
_ indiVidually.dr in concert. The plans are to include a géneral description of
facilities and locations planned for the succeeding ten-year period, identifica-
tion of possible alternatives and reasons for selecting the proposed facilities
‘and locations, a detailed projection of electric energy demand and the basis
thereof, identificatiéﬁ of planned research projects, and identification of pro-
graﬁs to diécourage inefficient and excessive power use.

The utility plans are to be submitted to the PSC with copies to seven
other states agencies and any concerned regional pIanning commission. These
agencies dre allowed 180 days in which to comment on the plans. Copies are also
© sent to cities, counties and libraries in proximity to proposed sites and to
those who request copies. Local govermnments and members of the public may also
submit written comments within 180 dayé. A ﬁearing on the plan will also be held
within 180 days within the vicinity of the site proposed to be constructed in the
following three years. At least thirty days prior to the hearing, the PSC must
prepare a éingle environmental assessment on all biéns submiﬁted by the utilities.

Within eighteen months of its filing, each plan must either be approved
or disapproved by the commission. AApproval is based on four criteria: provides
adequate supply, is in the public interest, is coordinated with other long-range
plans and policies, and provides programs for discouraging inefficient and

excessive power use.

(3) Public Participation
At least one public hearing is to be held on each utility plan. Seﬁeral
public hearings are also held in the vicinity of a proposed site after the appli-
cation for Certificate of Public Convenienée.and Necessity has been fiied. The
. public is provided access to copies of the utility's plans through‘county librar-

ies and is invited to make written comment on the plans.

(4) Certification Procedure
At least 120 days before filing an application for a certificate, a

utility must notify the PSC and the DNR of its intention to file and provide an
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engineering plan showing the location of the proposed facility accompanied by a
description of the facility including anticipated effects on air and water
quality. Within 60 days of such notification the DNR provides the applicant with
a list of all permits and approvals required. for the constructidn or operation of
the facility indicating which of these would be required prior to issuance of the
certificate. An optional permit procedure allows the utility tofdbtain a single
permit from the DNR coveriﬁg all permits and approvals issued by that agency.

. The certificate is required prior to commencement of construction. Time
limits of eighteen months for power plants and six months for transmission lines
are specified for the approval process. The process is to include "as many
hearings...as practicable." Approval of the certificate is based on: compliance
with the most recent advance plan, necessity to meet demand, consideration of
élternatives, environmental considerations, and conformance with orderly land use

and regional development plans. The PSC issues the certificates.

(5) Site Acquisition
Utilities iHIWiSCOHSin have the power of eminent domain, but the Siting
Act restricts the use of this power. A utility may condemn a limited interest
in real property or appurtenant personal property for purposes of feasibility
tests and studiés under certain restrictions. A utility may not acquire real or
appurtenant personal property by condemﬁation until a Certificate of Public

Convenience and Necessity has been issued for the site.

(6) Financing

The Act does not provide for the funding of siting regulation procedures.
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3. OTHER COASTAL STATES

" This section briefly describes energy facility siting programs in
~
selected coastal states outside the Great Lakes Region. -States were selected

for the uniqueness of their approach to the question of energy facility siting.

_ All six states have recently enacted legislation to :deal directly with this

issue. California has the only program that specifically relates energy facil~

ity siting to coastal zone.management.
a. California

(1) General Approach .

The-California Energy Resources Conservation and Development Act of May
1974 provides that state with one of the most comprehensive energy programs in
the country. The Act establishes the Energy Resources Conservation and Develop-
ment Commission (ERCDC), which is comprised of five governor appointees confirmed
by the senate, two non-voting, ex-officio members, the secretary of the state
Resources Agency and the president of the Public Utilities Commission. Conflict
of interest provisions are specified in the Act. The commission is charged with
power plant siting and certificationm, ehergyvresources conservation, and research/
development programs to deal With supply, coﬁsumption and conservation of energy.
The commission has sole responsibility for site certification except .in the
coastal zone, where prior approval from the state Coastal Zone Conservation

Commission is also required.

(2) Long—Rénge Plans and Forecasts -

Utilities must prepare biennial 5-, 10-, and 20-year forecasts of demand,
estimated savings through greater efficiency, alternative ways to meet increases
in demand, siting needs, and the potential for increasing capacity at existing
sites. The forecasts are to be widely disseminated with comments invited from
all quarters. The Public Utilities Commission submits an independent evaluation
of each forecast during the four-month review period, after which the ERCDC
issues a preliminary statewide report on the forecasts. After more review and
another‘public hearing, the forecast is incorporated into the\biennial report.
The report concerns overall energy needs, developments, policies and practices.
It includes a list of possible sites to meet the 1l0-year need for electricity

and a 20-year projection of the likely environmental, economic and social impacts
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of continuing present trends, with recommendations for reducing demand, conserving

energy, and developing potential energy sources.

(3) Public Participation
Public participation is not only permitted, it is actively sought out.
An Office of the Publlc Advisor has been established to insure dissemination of
1nformat10n to the publlc and the notification of interested parties and the
general public with regard to public hearings and other commission actionsa
This appears to be a unique attempt to‘facilitate public particiation and insure

an open and thorough decision-making process.

(4) Certification Procedure
A utility proposing to construct a power plant in California must first
vsubmit a notice‘of intent to file an application for site certification to the

Energy Resource Conservation and Development Commission (ERCDC). The notice of
intent is to include identification of three alternative sites, a description of
the facility proposed for egch site, ‘a prellmlnary statement of the relative
economic, technological, and environmental advantages and disadvantages of each
alternative, and a statement of need and information showing compatibility with
the most recent biennial report. Of the three alternative sites, at least one
must be outside the coastal zone. The notice of intent may also describe phased
development for a site.

Copies of the intent notice are widely disseminated. The ERCDC then
requests comments from appropriate agencies, including the Public Utilities
Cpmmission, from whom a certification of public convenience and necessity may
also be required, and the Coastal Zone Conservation Commission, from whom prior
approval is required for facilities in the coastal zone.

Public hearings are begun in the county of the proposed sites in the
interval from 60 to 90 days after the filing of a notice of intent. Hearings
are to conclude within 90 days of commencement. Within 90 days after the con-
clusion of hearings, the council issues a preliminary report on the notice of
intent. Thirty days are provided for distribution of the preliminary report and
another 60 days for written responses thereto. Within 120 days of the issuance
of the preliminary report, the final report is to be prepared and distributed.
Public hearings on the final report are to commence within 30 days of its release

and conclude in another 30 days.
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Among other things, approval of the notice of intent requires that at
least two of the three alternative sites and related facility proposals be found
acceptable. Approval of the permit with only one acceptable site is possible
under cértéin conditions. 1If ﬁo acceptable site is found, but the need for a
power plant established, the commission may designate a feasible site and related
facility; if-so requested By the épplicant.

~ The above process may proceed simultaneously with the processing of an
application for a Certificate'of'Public_Conveniencé and Necessity by the Public
Utilitiés Commission, _

At least 18 months before the planned commencement 6f construction, a
utility must file for certification of .a site and related facility found accept-
able under the process described above. An environmental impact report is then
prepared, with the commission acting as lead agency except where the Coastal
Zone Conservation Commission has jurisdiction. A new round of agency review and
public hearings is initiated with a final decision due within 18 months of the
filing for certification. Sites in the coastai zone will not be certified until

a permit is issued by the appropriate (régional or state) coastal zone commission.

(5) Site Acquisition
Utilities have the power of condemmation. The utility may- also be
requifed to acquire development rights in a buffer zbne to insure that maximum
population densities in the area of the plant would not be exceeded. Maximum
population densities may be established by the commission to protect public
health and safety. For a nuclear facility such population densities may be de-

termined by the Nuclear Regulatory Commission (as successor to the AEC).

(6) Funding ,

A surcharge of one-tenth of a mill per kilowatt-hour of electric power
produced, subjeét to annual revision, is used to finance the operation of the
Energy Resource Conservation and Development Commission. 1In addition, the filing
of a notice of intent requires submission of a fee of 1¢ per kilowatt of net
electric capacity of the largest proﬁosed alternative within the range of $1,000
minimum to $25,000 maximum total. Applicétions for other types of facilities

(e.g., transmission lines) must be accompanied by a $5,000 fee.
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b. Maipe

(1) General Approach

- Due to increasing pressures to.locate petroleum refineries in the coastal
zone, and for other reasons, the State of Maine has developed its principal state
land use control program around the siting of large-scale facilities involving
more than 20 acres of land or water. This includes all energy facilities which
meet the size criterion. Although Maine does not specifically address energy
facility siting as a separate issue, it does administer (as do some Great Lakes
© states) a complex set of fairly broad programs for environmental. protection and
natural resource management, and these influence energy facility siting and/or
.the coastal zone. Included in this set‘are~pfograms for the siting of major
deveiopments (including energy facilities), long-rarnge energy planning, oil and
gas conservation and development control, air and water pollution control, public
utility regulation, the protection of coastai wetlands, the alteration of rivers
and streams, shoreland zoning with jurisdiction up to 250 feet from coastal waters,
»thé‘protection of critical areas of scenic, scientific, or historical value, and
state land use planning and regulation in unorganized territories of the state.
Maine is currently developing a coastal zone management plan but has not as yet
adopted policies specific to the siting of energy facilities in the éoastal zone.

Local autonomy in land use and development decisions is deeply ingrained,

and coastal zone management in the State of Maine has encountered considerable

local opposition [456].

(2) Long—Raﬁge Plans and Forecasts
Under the Energy Resources Act the state Office of Energy Resources (OER)
is engaged in independent, long-range energy planning. The OER provides technical -
advice on energy matters to the Board of Environmental Protection. There do not
appear to be anyvaction forcing provisions which relate energy facility site
approval to long-range plans and forecasts prepared by the state. The private
sector prepares its own plans and forecasts for future energy development, and

these plans are more influential than state plans.

(3) Public Participation
In Maine an applicant must possess all the necessary state and local

permits and licenses in order to apply for a permit under the Site Location of
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Development Act. Public participation in the siting decision process begins
with the public hearings held on these various permit and license requirements.
In addition, the prehearing conference and the formal decision hearing are also
open to the public. Project—relatedAfiles_of‘the Board of Environmehtal Protec-

" 'tion are open to public inspection,

(4) Certification Procedure

The certification of a‘Site for’any type energy facility revolves around
the permit'syStemvestablished.by the Maine Site Location of Development Act. .
Site approval and environmental certificatibn of the facility are combined into
one comprehensive application process. For petroleum refineries, port‘aﬁd ter-
minal handling facilities,‘and very small electric generating facilities for
the site lccatién permit is essentially all that is required at the state level,.
For électric génerating facilities of 1,000 kW capacity or larger, the Maine
Public Utilities Commission must also approve the proposal by granting a Certif-
“icate of Public Convenience and Necessity.

The process begins with the filing of an appiication for a site location
permit for a power plant, refinery, or other energy facility. At this point the
applicant must possess all the necessary local licenses and permits, as well as
proof of owhership of the site. Although the board does require that local
conditions be met, it retains the authority to override local approval. All
final approvals on the state level are handled by the board. The information
'requirements of thesé permits are consolidéted into one application form.

Following notification by a developer, the state has 30 days to hold a
public hearing on’ the proposal. The board may hold a prehearing conference to
expedite the conduct of the hearing. At the formal hearing, appropriate state
agencies present testimony. . The burden bf proof is on the developer to satisfy
tHe following criteria:

e Financial capacity. The developer must have the financial capacity
and technical ability to meet air énd water pollution control standards and make
adequate provision for solid waste disposal, the control of offensive odors and
the securing and maintenance of sufficient and healthful water supplies. 4

o Traffic movement. The developer must make adequate provision for
traffic movement 'of all types out of or into the development area. .

#®. No adverse efféct on the natural environment. The developer must

make adequate provision for fitting the development harmoniously into the existing
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natural environment and ascertaining that the development will not adversely

affect existing uses, scenic character, or natural resources in the municipality

or in neighboring municipalities.

e Soil types. The proposed development must be built on 3011 types

‘ sultable to the nature of the undertaking [508]

(5) Site Acquisition
Site acquisition is the responsibility of the energy eorborations. With
regard to electric generating facilities, the utilities‘may exercise the power of
eminent domain, subject to approval by the PUC. The applicant feor a site location
permit must demonstrate that the propdsed»site has been acquired, before the

permit can be issued.

(6) Financing ,
Maine's site location permit program is financed through the normal
state budgetary process and does not entail application fees or production sur—

charges.

c. Marzland

(1) General Policy Approach 7

The State of Maryland has developed a centralized program to regulate the
siting of all eiectric generating facilities. Some elements of this program are
considerably different from those adopted by other states,xyhile other elements
are fairly commonly applied. The scope of this program is limited to electric
geherating facilities. The siting of other types of energy. facilities is handled
under separate regulatory mechanisms with a lower degree of state involvemeﬁt.

The Maryland program has pioneered what is generally referred to as the
one-stop decision process. In this particular approach, input by the state
agenc1es respon51ble for economlc, health, environmental, and planning consider-
ations is incorporated into a single, flnal decision by the Maryland Public
Service Commission. The overall progfam is basically composed of four sub-
programs dealing with site evaluation, site acquisition, monitoring, and research.
The basic thrust of the program is to predict the impact of proposed generating
facilities, to assess the impacts of existing facilities, and to acquire alter-

native sites for utilities unable to find suitable sites on their own.
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The Maryland Department of Natural Resources also plays a major role in
" the power plant siting program by conducting environmental impact assessments
and suitability analyses of alternative site proposals. Other major elements of
the Maryland program include preemption of local authority in éiting'matters,
requirements for long;range plans and forecasts, and a comprehensive application

procedure for site approval.

(2) Long-Range Plans and Forecasts

Like éther states having established active state-level roles in the
regulation of electric génerating facilities, Maryland requires all electric
utilities to prepare, on an annual basisg, ten-year plans specifying future
resource requirements and proposed,‘potential sites for new facilities. The
Public‘Service Commissioﬁ compiles and evaluates the various ten-year plans and
identifies ﬁroposed future site locations. Following the filing of the plan with
the PUC, the DNR is notified of the proposed sites outlined in the ten-year plan.
The DNR then conducts a detailed environmental assessment of the sites. The
general assessment criteria applied to the sites are essentially the same as
those outlined in the National Environmental Policy Act of 1969. If the DNR
determines that a proposed site is unsuitable, the Public Service Commission
must delete this site from the ten-year plan. If it is found that a site is
likely to result in a violation of applicable federal or state environmental
‘standards, the site must be declaréd unsuitable. This implies that pfospective
sites are evaluated with sufficient detail to determine compliance with air and

water pollution standards.

(3) Public Participation
Maryland requires public disclosure of the annually updated long-range
plans and forecasts prepared by the electric utilities. Public hearings are
held on all Certifications of Public Convenience and Necessity and all associated
materials are available for public inspection. Although pubiic hearings are not
required at other points in the process, they may be held at the discretion of

state officials.

" (4) Site Cetrtification
Following the preliminary screening of sites outlined in a particular

ten-year plan, the DNR conducts detailed assessments of sites deemed suitable.

-
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This amounts to the preparation of a formal environmental impact statement on the
site. Ihé final EIS on the site must be published at least two years prior to
‘thé_propqsed date of construction as outlined in the ten-year plan. At this
point, the formal application procedure for approval of a specific site begins.

The principal means of formal site approval is the Certificate of Public
anvenienée and Necessity. The certification process is handled by the Public
Service Commission with the technical advice and recommendations of the Depart-
ment of Natural Resources. Within 60 days after an application has been filed
with the commission, the DNR is notified of the application and is directed to
complete any additional study and investigation necesséry, including, but not
limited to, the necessity for dredging and filling at the plant site and the
water requirements of the facility. At some point following the filing of the
application, the PSC establishes a date for the formal administrative hearing.
Foliowing the testimony presented at the heafing, all interested parties are
given 15 day§ within which to modify, affirm, or amend their initial recommenda-
tions. The final decision on the application must be madé By the PSC within 90
dajs after the hearing. Due to the extensiﬁe preliminary evaluations of alter-
native sites, the amount of information required in the certificate application
isvsomewhat‘feduced. )

The monitoring program is designed to provide feedback to the overall
energy facility siting program. As part of this prograﬁ, the DNR issues, on a
biennial'basis, a cumulative envirohmental impact statement of all power plants

currently operating in the state.

(5) Site Acquisition

This phase of the power plant siting process is one of the more inter-
esting elements of the Maryland program. The state is actively engaged in the
acquisition of sites determined suitable. Within two years of the date on which the
prospective site is identified by the state, a detailed environmental assessment
is prepared and the site is either accepted or rejected. If accepted, the site
is acquired by the state through voluntary agreement or by condemmation.

The electric utilities may also acquire prospective power plant sites,
alfhough such sites must undergo the same environmental assessment as those
owned by the state. The inventory of suitable state-owned sités serves as a
source of alternativés from which the utilities maf lease or purchase sites in

the event that their own sites are unsuitable.



99

* (6) Financing A
In order to administer the:program, Maryland established the Environmental
Trust Fund. The fund, administered by the Secretary of Natural Resources, is
derived from a one- to three-tehths mill per kWh surcharge on electr1c1ty gen-
erated within the state. The electric utilitieg are specifically authorized to -
"add .the full surcharge to customers' bills. The fund is used to administer the .

program and to acquire prospective sites.

d. " Massachusetts

*(1) General Policy Approach
Massachusetts has adopted one of the most comprehen31ve energy fac1lity

91t1ng regulatory programs 'in the nation. The program includes electrlc gen—
' erating facilitiés of 100 MW or more capacity, facilities for manufacturing or
storlng gas, and facilities for reflnlng or storing petroleum. The organization
respon81ble for 1mplement1ng energy 51t1ng policies is the Energy Fa0111ty Siting
Council. The council ig composed of the secretaries of the Departments of
Environmental Affalrs, Consumers Affairs, Manpower Affairs, and Administration
and Finance, and five governor appointees: one representing conservation and
protectlon of the" env1ronment, one profe331onal engineer, and one each know1~
edgeable of electrlcity, gas, and oil industries, respectlvely o

 The sltlng regulatory process is fairly centralized and can best be
described as a one-stop process, The council has authority to preempt other state

and local requirements.

(2) Long-Range Plans and Forecasts

All electric utilities are‘required every five years to submit a long-
range electric power;forecast covering the subsequent ten-year period. In ‘
addition, updates and revisions must be filed eyery year.' In preparing the ten—
year forecasts the_utility must provide the folloWing information:

® A description of all.existing agreements with other electric companies
for joint planning or 301nt forecastlng of electric power needs and the purchase
or sale of electric power or reserve capac1ty '

e A forecast of the electric power needs for 1ts market area, taklng
into account wholesale bulk power sales or purchases or other co- operatlve ar-

rangements with other utilities and electric energy policies as adopted by the
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commonwealth.
e A description of actions planned to be taken by the company which
will affect its capacity to meet such needs, including:
- expansion, reduction, or removal of existing facilities
- censtruction or acquisition of additional facilities
tf description of alternatives to planned action such as:
-- other methods of generating
-- other site locations
-— other sources of electrical power
—- no additional electric power.
- a description of environmental impact of each proposed facility.
In this regard, the council shall, after public notice and a period for comment,
be empowered to issue and rev1se its own list of guidelines providing a minimum
of data for initial review of impacts on land use, water resources, air quality,
solid waste, radlatlon, .and n01se.

W1th1n SlX months of submittal of the plan, a public hearlng is held and
the counc11 accepts or rejects the plan in whole or in part within one year of
filing. In maklng this decision the council insures that the follow1ng conditions
‘are fulfllled |

- e All information relatlng to current act1v1t1es, agreements and p011c1es
as adopted by the. commonwealth is substantlally accurate and complete.

] PrOJectlons of demand for electric power and of the capacities for
' existing~end proposed facilities are based on substantially accurate historical
information and reasonable statistical projection methods.

e Projections relating to service area, facility use and pooling ar-
’rangements are consistent with such forecasts of other companies subject to this
chapter as may have already been approved, and reasonable projections of activ-
ities of other companies in the New England area. '

‘ ) 'Elans for expansion and’ construction of the applicant's new facilities
are consistent with current health, environmental protection, and resource use and

development policies as adopted by the commonwealth.

(3) Public Participation _
Public hearings are held on all long-range forecasts and in localities
where prospective electric generating sites are identified in the plans. Public

disclosure of this information is required. In addition, at least two hearings
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are held on each notice of intention to construct and operate an energy facility.
Hearings may also be held on applications for Certificates of Environmental

Impact and Publie Need.

(4) Certification Procedure '

The ‘principal mechanism for siting certification in Massachusetts is the
notice of intention. This process appliesvto all types of energy facilities
covered by the program. At least two years prior to the expected commencement
date of construction the applicant must file a notice of intention with the
council. Separate and distinct from the notice of intention is the process for
the Certificate of Environmental Impact and Public Need.. Any energy compeny may
petition the council for.a certificate if one of the following conditioﬁs exist:

The applicant is prevented from building a facility because
it cannot meet standards imposed by a state or local agency
with commercially available equipment.

There has been an undue delay imposed on the applicant by
state or local agencies.

There are inconsistencies among resource-use permits issued’
by state or local agencies.

There are nonregulatory issues or condltlons imposed by
state or local agencies such as aesthetics, recreation, etc.
There are disapprovals, conditions, or denials by local
governments [508].

Information required in the application includes:

e A description of the location of the‘facility to be cohstrueted or.
operated thereon.

e A summaryiof the studies which the applicantvhés ﬁade of the environ-
mental impact of the facility, and a statement of the reasons for the‘choice of
the location. | o

o A copy of the long-range plan approved by the counc11 in proof of the
need for the facility to meet the energy requirements of the appllcant s market
area, taking into account wholesale bulk power sales or purchase or other co-
operative arrangements wigh'other ﬁtilities and electric energy policiee as
adopted by the commonwealth. - o

® A statement sétting forth the need of the applicant for the ceftifi-
cate, including:

- all licenses, permits and other regulatory approvals reéquired. by

law for the construction or operation of the fac111ty which have been granted.
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"' = 1indication of the gdod faith effort made by the applicant'to
obtain from state agencies andllocal governments the licenses, permits and ofher
regulatory approvals required by law for construction or operation of the facility.

- indication as to the inability, if any, of the applicant to com-
ply with any law, ordinance; by-law, rule and regulation affecting the construc=
tion or operation of the facility. '

- indication as to the applicant's inability to proceed with the
-construqtion or operation of the facility by reason of the denial, delay, or-
imposition of a burdensome condition in issuing specified‘licenses; permits 6r
’ approvals. ' ‘

Only those council members with interest or expertise in a particular
type of facility may participate in decisions affecting that pérticular type of
éﬁergy facility. For instance, the o0il and gas industry representatives may not

vote on decisions concerning electric generating facilities.

(5) Site Acquisition
Electric and gas utilities can employ the power of eminent domain, subject
to approval by the Department of Publiq Utilities, to acquire land for sites,
but, in general, site écqhisition is achieved through Voluntary purchase agree-

ments.

(6) Financing
Massachusetts employs an application fee of $25,000 maximum for each’

certificate application. For each forecast or supplement thereto the electric
-utility industry is also assessed a total of $400,000 which is broken down ac-
cording to the-propértion of electric energy generated>by:éach‘utility; A
similar proportidnal assessment is levied on gas companies based on a total
industry aésessment of $125,000 annually. Finally, each notice of intention to
construct am oil facility must be accompanied by a filing fee graduated 'in ac-
cordance with the expected capitai‘inveétment in the facility to a maximum of

$400,000. Revenues are employed for program administration.

e. Oregon'

(1) General Approach

On June 30, 1975, the Energy Facility Siting Council replaced the Nuclear
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and Thermal Energy Council, which had been in operation four years. The Energy
Facility Siting Council consists.of seven public menibers appointed by the
_governor subject to senate confirmation. The powers. and duties of :the council
include:

e preparation and execution ofbstudies, investigations, research and
‘programs relating to all aspects of site selection '

e designation of areas within the state suitable or unsuitable for
various types of energy facilities ‘ ‘

e establishment of standards and promulgation of rules that appllcants
for site certificates must meet. _

The council is responsible for siting power plants, transmission lines, solar
collectors and pipelines above specified minimum siies.

Oregon also has a Department of Energy whose duties include:

e collection and dissemination of information and data on energy:
resources, including an annual forecast . _

e education of theupublic regarding energy problems and’meansvof con-
servation ‘ ‘ '

e coordination of energy research.

In addition to these agencies, there is an Energy Policy Review Committee
consisting of nine members appointed by the governor, the president of the senate
and the speaker of the house. The Committee's functions are primarily to review
programs, rules and reports and to make recommendations on all aspects of energy

policy.

(2) Long-Range Plans and Forecasts

The Department of Energy issues an annual forecast of the energy situ-.
ation as it affects Oregon. The forecast is to include estimates of energy ‘
demand, resource availability and the impacts of conservation, new technology
and future construction. The forecast covers the five years-.as well as the tenth
and twentieth years following issuance of the forecast. '

Information and data for the forecasts are to be supplied by all producers,
suppliers and major consﬁmers of energy resources and by political subdivisions
~of the state. Subpoena power may be employed to obtain information, but data
must be kept confidential and presented in such a way as to conceal the source

if so requested.
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A preliminary forecast is required of the department by July 1. Public
‘hearings must be scheduled within 45 days and the final forecast must be issued
by January 1.

| The site certification process includes a provision for a notice of
intent to file an application for a site certificate. This notice of intent to
file must be filed at least twelve months prior to the filing of the application

for a site certificate and must identify the proposed site.

(3) Public Participation

The Department of Energy holds public hearings on the annual long-range
forecast as described in Section (2) above. Preliminary forecasts are made avail-
able to anyone who requests one at a fee not to exceed the cost. The final fore-
cast is-included in the annual report of the Energy Council to the governor and
the legislétive assembly.

- Upon receipt of a site application, the Siting Council holds public
hearings'in the affected area and elsewhere as it deems necessary. Any person may
appear énd present testimony at the hearings. The recommendation of the council
is subject to judicial appeal. Public hearings are also held prior to deter-
mining whether areas are suitable or unsuitable for energy facilities.

The Energy Facility Siting Council is comprised of general public members.
Appointment to the council is denied to anyone with pecuniary interest in energy
facilities, and employment by an owner or operator of an energy facility is pro-
hibited for two years subsequent to council membership.

The council must designate the local governing body (of the city or county
host to a proposed site) as a special advisory group and may appoint additional

advisory groups as it deems necessary.

(4) Certification Procedure

The Energy Facility Siting Council is charged with advance designation of
sites as suitable or unsuitable for thermal power plants (nuclear and fossil)
larger than 200 MW, geothermal power plants, and any additional energy facility
type for which the council determines such designations necessary.

The first step in site certification is the noticé of intent to file an
application for a site certificate, which must precede the apﬁlication itself by
at least twelve months and include identification of the site. The Energy

Facility Siting Council gives public notice that the intent has been filed.
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Copies of both the notice of intent and the application for site certif-
icate are sent for comment and_recommendation to twelve state agencies and to any
affected city or county. A timeilimit for response is eet by the coqncil. . The
council may eemmission an independent study of any aspect of the proposed facil-
ity to be funded from the application fee..

Public hearings are held in the affected area and elsewhere as necessary.
Follow1ng the hearings and the receipt of any authorlzed studles, the council
may reject, recommend, or recommend with conditions the application for a site
~certificate. 'Time limits from the filing of an application to final council
action are specified as follows: 24 months for a thermal power plant, except
combustion turblne types for which the limit is 9 months; 6 months for most
. expansions of energy fac111t1es, and 12 months for other energy fac111ty con-
struction. The governor has thirty days in which to execute the certificate.

The site certificate is executed by the governor amd the applicant and
includes authorization both to construct and operate the proposed facility,

. subject to any conditions which may be specified in the certificate. Local‘
regulation is preempted by the state. = State agencies are to issue the appropriate
permits, licenses and certificates subject only to conditions of the site certif-

icate, though thée individual agencies continue to exercise enforcement authority.

N (55 Site Acquisition
The siting legislation does not nrovide.any special means of site
écquisition. The Siting Ceuncil is charged with designating areas of the state
as suitable or unsuitable for use as sites for various types of energy facilities.
Applications are not accepted for sites in unsuitable areas. Public utilities

have the power of eminent domain for the purchase of sites.

(6) - Financing
A §5,000 fee is required with each notice of an intent to file for a

site certificate..’ This will be credited against any subsequent fees. Site
certificate applications require fees. of 5¢ per kW of planned maximum net elee—
tric capacity or $1,000 for each $1 million of estimated capital investment in
any other proposed facility or addition. In addition, thermal power plants must
pay an annual fee of 2.5¢ per kW of maximum net capacity authorized by the site
certificate. Other energy facilities are assessed $30b for each $1 million of

estimated capital investment. Furthermore, the state's gas and electric utilities



106

‘are assessed a total of $300,000 annuallyvqn a propoftional basis.

. FPunds from application fees are used solely for conducting studies with
respect to the proposed site. Unused funds ﬁust be.returned to the applicant.
The annual assessments are used foi the operations of the’Départment of Eﬁergy

and the Siting Council.
f. Washington

(1) General Approach

The energy facility siting program in Washington is among the most com-
prehensive in that it provides for the siting of‘pipéiines, refineries, o0il ports,
.and transmiésion corridors, in addition to power plants. Responsibility for this
program_lies with the Enerpgy Facility Site Evaluation Council which is composed
of the administfators, or their designees, of fqufteen state agencies and an ad
hoc member appointed by the county legislative body with jurisdiction over the
proposed site. The director of the state Energy Office serves as non-voting
‘chairman of the council. The decisions of the council serve as recommendations
to the governor, who has final authority to approve or reject site applicationms.

The state Energy Office is responsible for energy resource data collec=
tion, analysis and dissemination; the coordination of research and other
activities; advice to and support of state agencies on energy matters; and guide-
lines for conservation plans. The director of the Energy Office is appointed by

"the governor with the consent of the senate.

(2) Long-Range Plans and Forecasts

The state Energy Office has responsibility for producing analyses of -
projections and/or forecasts of energy supply and demand. The legislation does
not specify a time interval to be covered by such analyses or a frequency for
their production, but they are to be prepared "as necessary for development of
recommendations with respect to the timing-éf construction of additional facilities
and other energy programs." There are no provisions for public disclosuré of
plans/forecasts; in fact, the law shows concern only for protécting the confi-

dentiality of information, if so requested.

(3) Public Participation
The Energy Facility Site Evaluation Council holds hearings on proposed

site locations.



107

(4) Certlflcation Procedure
" The Energy Fac111ty Slte Evaluation Council receives all applications
for site certification. The council then commissions its own independent con-
sultant study to measure'the consequeﬁces of the proposed facility on the
enviroﬁment. Within 12 months of the receipt of an application, the council must
report its recommendation to the governor as to the approval or disapproval of
the application. If the applicationvis approved by the governor, the council
has 30 days thereafter to compose and submit a certification agreement for exe-
cution by the governor and applicant.
(5) sSite Acquisition .
Utilities do not have the poﬁer of eminent domaiﬁ in Washington. Sites
or options thereon are generally purchased prior to commencement of the appli-

cation process.

(6) Financing-
A fee of $25,000 must accompany each site application. This fee is used
fo fund the environmental impact study and any unused portion is returned to the
- applicant.’ Studies whose cost exceeds the fee mﬁst be approved‘and paid for by

the applicant. - S ‘ \ /

'4.1 COMPARATIVE ANALYSIS OF STATE PROGRAMS

This section provideS'the'ﬁeans for comparing and evaluating the.state'
energy facility siting programs,pfevio;sly described (Sections 2 and 3). While
no critical evaluatidn of individuelvprbgrams will be undertaken here, such
efforts by appropriate state'personnel and interested.citizens are encouraged.

The material in this section may provide the basis for such an evaluation.

a. Selected_Features of ‘State Programs

Table 7 summarizes the deseriptions of 14 state energy facility siting
programs. The 21 features listed are divided into six general categories: the

state's general approach to 31ting, provisions for long- range plans and fore-

casts; provisions for publlcgpart1c1pat10n 1n the 81t1ng process, selected fea-

tures of the actual site certification process; the various means by which site

selection is achieved; and different methods of financing the siting program.

.The individual features under each of these categories are described below.
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TABLE 7 FEATURES OF STATE ENERGY FACILITY SITING PROGRAMS
Generdl Plans and Forecasts
Principal Types of Local |[Relation | Conserv. Public|{ Time |Approval; Document.
Agency Facilities | Preempt.{ to CZM Program Discl.| Frame [ Process|of Method.
Illinois Commerce — No — —-—— No — ——— —
q Commission
Indiana PUC - By Em. -— -— No -— - -—
Domain
Michigan DNR/PSC - No Unspec. None No -— -— -—
Minnesota Environ- PP (50 MW) Yes Regional | Energy Yes P=5 None | Utility
mental TL (200 kv) Zoning Agency Biennial
Quality Preempted F=15
Council .
Ne.w York Board on Utilities Yes P=10 Public. |[Assump-
Electric PP (50 MW) Yes Unspec. must : Hrngs. [tions and
Generation describe data
and Siting
Chio Power PP (50 MW) Yes Unspec. |Utilities Yes P=10 Public '|Method,
Siting Gas & Elec. must show ) Hrngs. Assumpt.
Commission Trans. impact and data
Pennsylvania| Dept. of o Condi- . None No —_— —_ —_—
Envr.
tional : :
Resources/
PUC
Wisconsin DNR/PUC PP (300 MW) Yes Unspec. [Utilties Yes|Biennial |Public No
TL (100 kv) must P=10 Hrngs.
describe Agency
. Review
California |Energy PP (50 MW) Yes — Cons. Div, Yes |Biennial Public State
Resource TL within F=5,10 jHrngs. Specifies
Conservation| ERCDC 20 |State
& Dev. Comm. . Approval
Maine Dept. of All EF Yes Unspec. — No —— — ————
Envr. over 20 ac. .
Protect.
Maryland PSC/DNR All PP Yas Unspec. —_— Yes P=10 Eval. of No
TL (69 kv) Sites in
Plan
Massachu— Energy PP (100 MW) Yes Unspec. -— Yes P=10 Public No
setts Facilities |TL (69 kv) Hrngs.
Siting ST (500 Council
. Cpuncil kbbl) Votes
Others
Oregon Energy PP (25 MW) Yes None @ |Dept. of 'Xes P=5,10 |Public No
- |Facility TL (230 kv) : Energy 20 |Hrngs.
Siting geotherm. | F=1-5, |State
Council PL, Solar 10,20 {Compiles
Waghington |Energy Fac. |All EF No Shoreline [State Neo As Energy No
Site Eval. Permits Energy Necess, |Office
| Couneil ; Preempted |0ffice | Prepares
j g
KEY: PP = Power Plants ST = Storage’Tanks P = Plans
TL = Transmission Lines PL = Pipelines F = Forecasts -
EF = Energy Facllities OR = 01l Retineries
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3

Public Participation Site Certification Site Selection Financing
Agency Access Public One. Time1 Envr. Alternate Site Site Applic. Annual
Members| to Info Hrngs. Stop Limits Assess. Sites Select. Acquis. Fee Fee

— e Facility No -— -— - Private [ond. En.| —-—- _—
Certific. Sector Domain
—_— -—- No No —— — - Private Em. - -—
Sector Domain
- Notice off Air No — By Exec. -—— Private Em. -— -—
Envz, Water Order Sector Domain
Permit Permits !
Appliec. Ete.
7s Yes Criteria, Yes PP (1 yr) EQC One State Em.. | $500/ Based on
1G Inventory, TL (180) Staff Alt. Site Domain § million| kwh + §
4PM Site Inventory $5000 sales
Certific. “min.)
4s Plans, 1R Plan Yes Hrng. 6-7 | DER as One |Site Suit—|Private | $25,000 —-
1A Applic. Pre-applic. mos after |part of Alt. ability Sector
for Cert.;Application applic. “|applic. Criteria
48 Plans, LR Plan Yes 2-5 yrs. PSC/. Four Site Suit- Private | Formula ——
1G Applic., | Pre-applic. DNR/ Total ability Sector | for PP
for Cert.|Application EPA Criteria
——— Notice of|Hrngs. on No —_—— No -— Private |[Condi- - ——=
Envr. Pre| Envr. Formal Sector |tiomal
Applic. Permits Require- Enm.
ment _{Domain
~=-=- LR Plan |Plan, 2-Stop | sm. PP + \ : Condi= —-— ———
Site DKR/PUC | TL (150) | °N% No Frivate ltional
|certit. lg. PP’ ¢ Em.
(480) Domain
- 7
5PM Office of [Plans & Yes 18 mo. Siting Three Private | Em. 10 mills/ { .1 mill/
) Public Forecasts, Except CZ ' Agency Total, Sector |Domain  [kw capac. kwh
Advisor Site (ERCDC) ‘One (51000 to
Certific. Inland . $25,000)
iOPM Notice of[Pre-applic. Yes Hrng. 30 ([Part of No - Private En. — —-—
18 Permit hrng, siting da. after |Permit Sector Donmain
Appliec. hrng. ‘| applic. Applic.
PSC LR Plans |Applic. Yes 2 yrs. " DNR Yes site In- |By State -— 1 -.3
Members|EIS Sites|Conference minimum ventory &| and mills/
Applic. Utility [Utility kwh
4S LR Plan. (LR Plan Yes PP (6 mo.)|Dept. of No Site Em. $25,000 (Complex
2PM Notice of |Notice of OR(1~2 yr)|Envir. Suitabil-{ Domzin -for PP, [Fee on
3G Intent Intent Affairs ity Complex {Plans &
- Applic. {Applic. : Criteria for EF Forecasts
7PM  |LR Plans |P+F Yes w/ PP(24 mo) |Indep. No State Condit. [50 mills/ (25 mills/
Suitable Governor | Other EF Study Desig. Em. kw kw
Areas, ~ | (6=12 mo) |Possible Suitable |Domain (1% of $300/.$
Site Cert. T . Regions Hnvest. ([million
148 Not Site No 12 mo. + |Indep. No Private |No Em. $10,000 | —
Specif. Cert. Local & 60 da. + |Private Sector Domain
. Governor | 30 da. Consult.

S = State Agency Heads
PM = Public Membér
(Appointed by Governor)

1 pays, unless indicated otherwise.

G = Other Governor Appointee
A = Ad Hoc Member
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(1) General
.These features describe the methods which each state employs to accomplish

energy facility siting.:

{(a) Principal agency
This column lists the one or two agencies with primary responsibility

for energy facility siting. Common -abbreviations are used.

(b) - Types of facilities
This column indicates the -types of facilities regulated by the state
siting agenéy. A blank indicates that any regulation of siting is simply a part
of the utility regulation process and not addressed specifically by the staté.
Minimum sizes are indicated for power plants (PP), transmission lines (TL), and.
petroleum storage tanks (ST) where appropriate. Oregon includes pipelines (PL),

geothermal facilities and solar collectors among its regulated facilities.

_ (c) Local preemption
This column indicates whether or not local zoning laws are preempted by
the state in energy facility siting. In Indiana, the utilities' power of eminent
domain supersedes local zoning and utilities are- generally unréstricted in their
site selection. In Pennsylvania, the commonwealth may grant eminent domain

powers that override local zoning restrictions.

(d) Relation to CZIM
‘ This column specifies what, if any, relationship exists between the
regulation of energy facility siting and the management of the coastal zone.
At present, only California provides for coordination between the agencies re-
sponsible for coastal zone management and energy facility siting. This is
expected to change as other coastal states develop. their coastal zone management

programs.

(e) Conservation program ‘
One approach to-the regulation of siting involves efforts by the state
to reduce the demand for sites by reducing the demand for energy. The state
itself may assume an active role in conservation or it may require that indus-

try implement conservation programs.
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(2) Long-Range Plans and Forecasts 4
~ The construction plans and demand forecasts of- the energy industfy are
important to the siting process. The states have various ways of handling

plans and forecasts.

" -(a) Public disclosure
This column indicates whether or not iﬁdustry plans and forecasts are
"made public. Such plans and forecasts are generally required of those industries
whose siting is regulated by the state. The law in Washington allows the state
siting council to obtain information from the industries but does not-provide

for public disclosure of that information.

(b) Time frame _
'The period to Be covered by the required plans (P) and forecasts (F) is
indicated. TForecasts are often included as pért of a plan where only the latter
is indicated. Plans/forecasts are to be submitted annually unless otherwise

indicated.

(c) Approval process
The means for approving plans/forecasts is indicated in this columm.
Approval. implies that the plan will assume a formal role in the regulation of
siting, such as a requirement for subsequent siting proposals to conform with

the plan.

(d) Documentation of methodology
This column indicates the means by which the forecast methodology is.
documented. The state either requires that the forecaster describe his method-
ology, including the data and assumptions employed, or the state may specify

the methodology to be emplojyed.

{3) Public Participation
The states provide a variety of devices for involving the public in the
siting process.‘-The previous section (Plans and Forecasts) implies some publig
role in the states with régard to disclosure of long-range plans and the require-
ment for public heariﬁgs on the approval of plans. Additional public participa-

tion is indicated in this section.
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(a) Siting agency members
This column shows thé composition of the state energy facility
siting council. The council usually includes public members appointed by the
_governor (PM) or répresentatives of state agencies (S). Other governor appoint-
ees (G) represent special interests, and New York provides an ad hoc member (A)

to represent the locality in which a site is being considered for approval.

(b) Access to information
This column indicates the provisions for keeping the public informed on

various aspects of. the siting process.

{c) Public hearings
This column indicates whether public hearings are held, and if so, for which

aspects of the_siting procedure they are held.

(4) Site Certification
This section is comprised of selected features of the actual site

certification process.

(a) One-stop siting process
An affirmative response here means that a single agency has responsibility
for site certification. Facility certification may be performed separately by
the public utilities commission, the department of natural resources, or the

environmental protection department.

(b) Time limits
This column indicates the period of time alloted for the site certifica-
tion process from the receipt of the application through final approval. Other
time fraﬁes are specified where appropriate. This time may be different for
power plants (PP), transmission.lines (TL), oil refineries (OR), or other energy

facilities (EF).

(¢c) Environmental assessment
The entity responsible for the assessment of environmental impacts on

proposed sites is listed in this column.
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(d) Alternate sites
This column indicates requirements for the proposal and consideration

of alternate sites as opposed to an application for approval of a single site.

(5) Site Selection
This category is divided into two components; site selection and site

acquisition.

(a) Site selection
This heading refers to the choice of a site or sites to be proposed for
construction of an energy facility. The private sector (utility, etc.) is
usually free to find and propose sites, but some states have chosen to enter
the process at this early stage. The state may'establish criteria for the

selection of sites or take a more active role in the process.

(b) Site acquisition
Eminent domain is generally provided to regulated utilities while other
energy industries must purchase sites on the .open market. Eminent domain powers

may be conditioned upon site certification.

(6) Financing
The two common methods for financing the energy facility siting program.

are the application fee and the annual fee.

(a) Application fee
This is a. fee assessed with each application for site apprdval. The fee

may be based on the proposed capacity or cost of the facility.

. (b) Annual fee
The annual fee is used to finance general agency functions and is often
based on annual electricity production, either in terms of kilowatt-hours or

dollar value or both.

(b) Evaluation Criteria

This section will suggest a set of criteria by which siting regulation

programs may be evaluated. These criteria.have been drawn together from a
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variety of sources. Most of them, rather than specifically addressing energy

facility siting, focus on some aspect of public sector decision making. ;

(1) Resolution of Conflicts of Interest

The program should prvide for the resolution of conflicts among all
interests. Government should seek to identify and provide for the public inter-
est, which in this case may be considered to consist of several special inter-
ests, including the assurance of a reliable supply of energy and the protection
of the environment. There are also components of the public interest concerned
with economic matters (e.g., low utility rates, return on investment by utilities,
etc.) and environmental sub-interests related to the coastal zone. These inter-
ests and others must all be considefed together and‘balanced against one another
in the siting of energy facilities.

Conflicts have arisen over the use of different types of fuels due to
the inherent interrelationships among the various forms of energy and predic-
tions of scarcity, both real and artificial (e.g.,.an oil embargo) of certain.
forms. The production of electricity may entail the use of fuels better used
for other purposes,; and electricity itself becomes a form of energy that is
interchangeable to some degree with various fuels. The issue of energy use as

opposed to conservation is also one that states may choose to address.

-(2) . Accountability to the Public

Those responsible for energy facility siting regulation .should be
accountable to the public and responsive to public needs and desires. Maximum
accountability is achieved through direct popular election, though this method
may be unacceptable for other reasons.. Provisions to:assure accountability of
appointed decision-makers include the accountability‘of the appointer and
restrictions on the previous or subsequent employment of decision-makers by
those regulated. An open decision process is also essential.

. Open decision making also promotes: responsiveness. Thé process should
afford‘meaningful public input at public hearings and through Wérkshops; advisory
councils, and, pe;haps, representation on the decision-making board. Responsive-

ness is further enhanced by public access to information in a timely .fashion.

(3) Effective Planning Mechanism

The process should include an effective planning mechanism. To plan



115

effectiVely, decision makers require both information and the authority to
implement plans. Information includes the long-range plans and forecasts of
energy suppliers and independent (state) data collections and analysis for
economic and environmental impacts. Effective planning requires knowledge of
how each energy facility will fit into the ultimate energy scenario for the
.state at some future date. The effect of today's decisions on limiting future

choices must be considered.

(4) Coordination with Other Programs .

The facility siting program should be coordinated with other energy and
land use programs.. Facility siting should account for the inherent interrela-
tionships and interchangeability among all forms of energy. An overall energy -
policy Which addresses alternative uses of fuels, innovative'technologies, and.
consefvatfbnvshould be developed at the state level and coordinated with facility
siting. Siting should also be coordinated with programs affecting land use in
critical areaé or. the: coastal zone or general programs for the siting of large

facilities.

(5) Regional Needs
Energy facility siting should ﬁrovide fof regionai needs. The site
certification process should preempt local zoning and other local land use au-
thority in order to assure a more rational program based on issues othér than
local in nature. Energy facilities require consideration of fegional, state,

interstate and national needs and resources.

.(6) ‘Environmental Protection
, The siting process should specifically address protection of the envi-
ronment, especially the coastal zone. Protection of unique and fragile eco-
systems should be a primary concern in energy facility siting. The coastal zone
is a small portion of total land afea but is subjected to the greatest develop- .
mental pressures. The unique ecological, recreational, and‘aeéthetic aspects
of the coastal zone require special considération and protection in any program

for energy facility siting..

(7) Energy Supply
The siting process should facilitate provision of an adequate supply of
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energy. The process should commence sufficiently in advance of planned construc-
tion to preclude delay in the availability of new gources of energy. Time limits
should be established for the various phases of the process. '"Generic" issues
common to several facilities or sites should be resolved in advance of the

siting process to obviate repeated consideration and arbitrary decisions.

(8) Funding
The energy facility siting program should be adequateiy funded. The
effectiveness of the program should not be constrained by a lack of resources.
A permanent staff should provide information on enviromnmental, economic, and

other issues to promote consistency and expertise in the siting process.

5. IMPLICATIONS FOR POLICY OPTIONS

The existing iﬂstitutional arrangements governing energy facility siting
in the Great Lakes Basin have several significant implications for the kinds
and ranges of optioms that can realistically be implemented by the states. At
the federal level, the policies and performance standards of the Clear Air Act
and the Federal Water Polluction Control Act are of fundamental. importance to
siting. Options available to the states with regard to federally established
environmental protection standards are subject to a one-way flexibility; the
states cannot institute standards less stringent than those mandated by the U.S.
EPA. The Coastal Zone Management Act of 1972 as amended, which is ultimately
administered by the states, contains several provisions of primary concern to
this study. Most of these provisions, however, have not been sufficiently
studied td justify definitive statements as to their influence or value. Other
federal agencies concerned with energy facility siting operate under their own
legislative mandates and policies. However, under Section 307 of the CZM Act,
these agencies are required to insure and demonstrate that their actions are
"consistent" with approved Great Lakes State CZM programs. Considération must
also be given to the siting of facilities that are in the national interest.
Thus, it behooves the states to consider a broad range of alternative institu-
tional mechanisms with which to implement policies for the siting of energy
facilities in the coastal zone.

The preceding overview of state regulation of energy facility siting
indicates that an extremely wide range of factors is at play in determining the

overall regulatory climate. The policies, programs, legal authorities, and
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social institutions that operate within each state will ultimately determine
those options that are easily implementable, those that will require significant
" changes in the‘existing institutional framework, and those options that are
simply not feasible. The wide variety of approaches to eﬁergy facility siting
regulation exhibited by the Great Lakes states, coupled with the fact that is
unrealistic to restrict energy facility siting regulation to the coastal zone
management program, dictate that the range of options for institutional arange-
‘ments developed later in this report should be broad in scope.

In view of these considerations, an attempt will be made, to the extent
practicéble, to tailor institutional options to the specific policies, programs,
legal and organizational arrangements, discussed above. However, it is clear
from the preceding institutional overview that the feasibility or attractiveness
of any set of options will var§ a great deal from state to state.. A detailed
analysis of the implications of each option as applied'to each of the Great
Lakes states requires an intimate familiarity with the situation current in
these states, and is beyond the scope of this report. Rather, it is intended
that the institutional options presented will provide a broad-based framework
of'ééhéidéxdtioh.from'which:skilled; informed individuals at the state level
will select elemeﬁts for indepth analysis.

One very significant implication underscored by this institutional
overview clear to all those involved in energy facility siting, is that there is
a pressing need to design regulatory prbcesses that are streamlined, operate
efficiently and are capable &f insuring decisive action on proposals within well-
defined time periods. However, no process can be successful in the long run ‘
unless adequate measures are incorporated to insure considération of the full
range of public and private concerns for energy facility siting and management
of coastal area resources.

One final point should be addressed in this discussion. The primary
focus of this study is the siting of energy facilities in the coastal zone.
‘Thus, policy initiatives .in this area by coastal states are of particular inter-
est., A concerted effort was made to identify such initiatives in the states
analyzed in this overview. In addition, several other coastal states were con-
tacted fdr this purpose. The conclusion that can be drawn is that, in general,
the adoption of policies by coastal states to guide the siting of energy facil-
ities in the coastal zone is at an early state of development. Several state CZM

programs are currently engaged in this activity, but have not as yet produced

material useful to this study.
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Chapter IV

TECHNICAL CONSIDERATIONS

&. ENVIRONMENTAL AND ECONOMIC FACTORS AFFECTING THE SITING OF ENERGY FACILITIES,
AND ANALYSIS OF COASTAL DEPENDENCE OF FACILITIES

1. INTRODUCTION

a. Purpose

This section reviews the technical factors, both énvironmental and
economic, which determine the eventual location of energy faciliries, and. sum-
marizes the impacts associated with these facilities once they are sited. Also,
it is the intent of this section to determine the degree to which these facili-
" ties are dependent on coastal resources and locations, based on the technical
factors mentioned above. These findings will then provide the basié for the
development of technical policy options for the future siting of energy facili-

ties in the coastal zone.

b. Scope

The energy facilities which have been considered for this report are
those involved with electrical energy generation, fuel transshipment and storage,
and fuel productibn. Specifically; they are fossil-fuel (coal) and nuclear gen-
erating plants, coal and oil transshipmeﬁt and storage facilities, and petroleun
refineries., Emerging technologies which may significantly affect these facili-
ties within the timé frame of this report (15-20 years) have been included with

the facility descriptions.

c. Study Approach

The coastal dependence analysis is carried out in severél phaées. Con-—
siderations associated with the site selection process for energy facilities are
outlined in'general. The facilities are individually described and their speci-
fic siting requirements and considerations spmmarized. Next,'the enﬁifonmental
and economic impacts associated ﬁith the construction, operation and main-
tenance of each of the facilities is reviewed. A facility cost analysis follows
which highlights the relative costs of the essential components of each faclllty

and indicates how these costs may vary with locatlon.
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Following these three sections of background information and analysis is
a discussion of those factors determined to be most significant with regard to
the question of coastal dependence. In conjuction with this discussion is the
presentation of a case study that attempts to relate the identified coastal de-
-pendent factors to the final siting decision for a proposed (and approved)
energy facility. Finally, the implications of this coastal dependence discus-
sion are summarized as they may relate to the technical policy options which
the coastal zone management programs of the eight Great Lakes states may con-

sider in the formulation of their individual energy facility siting policies.

d. Definition of Coastal Dependency

In determining the relative dependence of an energy facility on a
coastal location, it .is important to understand what is meant by the termcoast-
al dependence; To provide latitude for analysis and consideration; yet remain
within the confines of the study objective, the following definition was
adopted.

The determination of energy facility location with respect

to the lake shore as expressed through the following general

considerations; system requirements, safety, engineering, en-

vironmental, institutional, and economic. .

This definition broadens the analysis beyond simple dependency into a
more general facility location examination. By maintaining reference to the

lakeshore, however, the intent of coastal zone management, and the role of the

state coastal zone programs may be more readily addressed.

2. GENERAL SITING CONSIDERATIONS

A review of procedures for siting energy facilities has resulted in the
selection of six general considerations which appear to be applicable, in a
broad semse, in the planning and location of all of the selected energy facili-
ties addressed in this report. The ordering of the considerations should not
imply a priority rating, as the considerations will vary in their importance
depending on thé facility (e.g., safety wiil be a higher consideration for the
siting of a nuclear ﬁlant than for the locétion of a shipping port). Neverthe—
less, certain facets of each of the six considerations will contfibute to the

eventual selection of any energy facility site [174].
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a. System Planning

Included in system plaﬁning are considerations given to territofial
responsibilities of public utilities, geographical locations of projected load,
coordination with system transmission plans, and location with respect to the
fuel source and transportation routes. -Production and/or storage capacity of
the proposed facility is coordinated with these systems considerations in order

to meet demand requirements.

b. Safety and Reliability

Safety considerations include the location of population centers and
associated population.distribution and density, seismological and geological
restrictions on foundation locations, and potential lake or riverine flooding.
As stated above, safety considerations are applied most heavily to siting of
nuclear energy facilities to reduce potential radiation threats. In addition,
safety considerations are applied to fossil-fuel plants, refineries; and gasi-
fication and liquefaction plants, with regard to air and water emissions and
the resultant health and safety of .the population centers. Lake and river
flooding are important safety and reliability considerations in the siting of
plants. L%kewise, geological and seismological factors are both safety and

reliability considerations.

c. Engineerihgv ‘ _

Engineering considerations are numerous and extremely site- and facility-
specific in their application to overall siting criteria. However,‘several\genf
eral aspects of engineering feasibility may be applied to the siting of energy
facllltles. Thése would include'water supply, accessibility to transbortation
routes, 5011 and/or bedrock condltlons topography, and facilities design.

Water Supply and coal dellvery are the most important of the engineering con-
siderations in the siting of energy production facilltles. Water supply is a

determinant of the cooling method alternatives that may be considered.

d. Env1ronmenta1

Perhaps the most, recently developed and most 1mportant considerations in
terms of their widespread appllcablllty are the variety of factors which fall
into the envirommental category. Enacted prlmarlly via the provisions of the

Environmental Policy Act of 1969, environmental siting criteria have come to
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the forefront of considerations in the overall site selection procedure for
énergy faéilities. Among these considerations are the dedicated lands, en-
vironmentally sensitive areas, surface and groundwater hydrology, meteorology,
aesthetics, and public attitudes. Associated with these are the various air
 and water quality considerations which must be investigated regardless of the
type of energy facility. Thus, consideration must be given to present and po-
tential land uses and the potential land uses and the potential environmental

impacts of a proposed facility.

e, Institutiomal/Regulatory

Siting considerations within this category refer to all of the regula-
tory requirements which must be met in both the siting procedure and the final
site selection and facility conétruction and operation. These include all
local (where applicable), state, and federal regulations and requirements apply-
ing to enviornmental standards, water resources, land use, transmission and

transportation routes, .economic development, and activity-specific policies.

f. Economics

There are three primary cost considerations to be weighted when looking
at the economics of energy facilities: the cost of system planning considera-
tions, the cost of engineering considerations, and the cost of environmental
and social considerations [174]. These may be very site>specific.. The system
planning.costs include factors such as transportation routes, access to the
site, and the transmission line location. Engineering costs are concerned with
excavating, building, and operating the facility. In this report, costsrelated
to-different cooling systems and transmission lines will be evaluated. Environ-
mental costs are concerned with mitigation of air, water, and land quality prob-
lems, while social costs and benefits Qre concerned with sociological effects,

land values, fiscal effects, local economic effects, and public acceptance.

3.  FACILITY DESCRIPTIONS AND SITING REQUIREMENTS

a. . Fossil-=Fuel (Coal) Power Plants

(L) 'Description
- The facilities considered in this section are base load electrical pow-

er generating plants that burn fossil-fuels to generate steam. Because it is
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llkely that the maJority of future fossil fuel power plants in the Great Lakes
Basin will use coal as their primary heat source,; discussion is limited to such
facilities. 1In developing the siting consideration presented below, it has been
aésumed that present technology will'be employed in the design and operation of

new plants built in the time frame of this study. ‘A discussion of how new

‘technologies might affect these considerations is included at the end of this

section.

The analysis of the fossil-fuel power piant is based on a 1,000 megawatt
electrical output (MWe)* capacityvcoal~fired‘unit with a plant life of 35 years.
It is further assumed that this unit Qperatés at 38 percent efficiency with a

capacity factor of 65 percent on an annual basis. It is recognized that the

present trend is toward multiple-unit complexes with total outputs in the range

of 1000 to 2000 MWe, with some as large as 3200 Mde (e.g., the Monroe facility

operated by Detroit Edison). While the site requirements are developed for only

one such uniﬁ, problems related to scaling the facility up are also addressed.
Figure 1 shows a simplified schematic diagram of a fossil-fueled gen-

erating system [222]. 1In actuality, a modern steam-electric plant is much more

complex than Figure 1 suggests, "with a number of steam cycles operating at

different temperatures and pressures and driving several high and low pressure

turbines mounted on the same shaft as the generator [451 p.54)." For the pur-

poses of this study however, the information‘in Figure 1.-will be sufficient.

'-(2) Site Requirements‘
In addition to the general site selectlon criteria discussed previously
there are several specific site requlrements considered in choosing a site for
a maJor new coal-fired power plant. These are discussed below, with quantitative
estimates of resources (land and wateér primarily) required given where appro-
priate and available. ‘ ’
‘(a) Land requirements

The amount of land required for é coal-fired power plant depends on

MWe refers to the electrical output capacity of the facility. This is dis-
tinguished from MWt, the thermal energy equivalent, which represents the
total energy produced by the combustion of the fuel. The 1000 MWe figure
assumed for a fossil-fueled power plant would be'a very large facility by
today's standards (a single unit plant may be 800 MWe). The selection of
1000 MWe should not be seen as advocating a larger unit size for coal-fired
plants. Tt was selected for convenience and comparative purposes only.
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several factors: onsite requiréments fof fuel‘handling and stqragé, setting
(urban of fural), solid waste diéposal techniques, cooling system type, possible
multiple use of parts of the site, and ultimate plant capacity [203, 451].

‘ Land required for thé actual powerhouse (boilers, turbines, generators,
and condensers) itself is quite small, amounting to less than 5 acres for the
1000 MWe facility considered here. In addition parking lots, office space, and
emission control devices require approximately 5 acres, bringing the total to
about 10 acres‘(estimated from informatiom in 451).

,-Aﬁ important determinant of site size i5 the fuel handling and storage
system. Generally,‘thére<are-two cogl storage areas, one that provides the
feed to the cdmbustidn chamber, the other holding a larger reserve supply to
allow the plaﬁt»to dperate throﬁgh fuel'supply'interruptions. While reserve
reqﬁirements var&, in the Great Lakes Region, a six-month reserve supply is
generally maintéiﬁed to allow for winter disruption of the shipping season
[526,.539]. Facilities not depeﬁdent on lake-borne coal deliveries also main-
tain reserve supplieé; but may be endugh for only 90 days of operation [203,
451). Six-month and 90-day reserves for a 1000 MWe facility would require about
50 acres'énd 25 acres respectivély. The size of this coal stofage area will
vary with plant size? so that a multiplé unit facility would require propor-
tionately more land for storagel A linear relationship between plant gize and
storage area can be assumed if pile heights remain constant (e.g., a 2000 MWe
plant would tequirektwiCe_the storage area of a 1000 MWe plant).

Ash disposal is another major factor in determining the site size re-
quired for a coal-fired plant. Coal burned in large blanﬁs in the Great Lakes
Region had an average ash content of 11 percent in 1973 [192]. Estimates based
on a 3000 MWe facility indicate that 300-400 acres would be required for ash
disposal, assuming a 35-year plant life and an average pile depth of 25 feet
[first cited in 442]. This gives an incremental requirement of 0.0033 acres/
year/MWe for ash disposal. For the 1000 MWe fécility considered in this study,
a'tbtal of 100 acres to ISQ acrés would be needed over the life of the plant.

The above diséussion does not take into account the potential for fly-
ash recovery and reuse. A study [cited in 451] by the Edison Electric Insti-
tute indicated that 17.4 perceat of the fly ash generated nationally was reused.
PosSible uses include backfilling.mines, neutfalization of acid mine water, use
in automobile tires and cement, and construction fill [451]. |

- Another solid waste disposal requirement is additional land for sulfur dioxide
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.control wastes. If a throwaway System (a system in which the adsorptive mate-
rial is used only once, such as limestone scrubbing) were used, the land re-
quired for waste disposal would be increased by 100 to 200 percent [442]. 'Also,
additional land for limestone receiving and storage would be needed.

~ The final important consideration in determining the land required for
a coal-fired power -plant is the cooling system used. A lOOO MWe plant of the
9

type considered here would reject 3.62 x 10 Btu/hr of waste heat on an annual
basis. Of this, 90 péréent (3.26 x 109 Btu/hr) is dissipated to the cooling
water through the condenser, with thé remaining 10 percent lost up the stack.
The‘acreage required for each of the cooling system alternatives considered here

for a 1000 MWe plant are [from 203]:

® Once-through N i : 1 acre
e Natural Draft Tower 10 acreé
e Mechanical Draft Tower : - 45 acres
¢ Spray Canal _ 100 acres
e Pond 2,000 acres

Transmission lines (on-site) and switchyards will add about 10 acres
more to the total land required.

Based on the information presented abové, a 1000 MWe coal-fired péwer
plant will occupy ffom 145 to almost 2,500 acres depending on the cooling sys-
tem used, SO# waste disposal, and coal reserve size. "Typical" configurations
and their site sizes are given below:

# Once-through cooling, 6-month coalb
supply (50 acres) onsite ash (120 acres) and

SOx waste (200 acres) disposal. . . « « « . « « « . 395 acres

e Natural draft cooling towers,

6-month coai supply, onsite ash and SOX _

disposal. . ¢ ¢ 4« v 4 e e 4 e s s e e e e s e e - - 405 acres
¢ Mechanical draft towers, 90-day k

coal supply, 20% ash utilization (removed :

from site), no SO waste disposal.. - . . . . . . . 190 acres
x . , .

- @ Spray canal cooling, 6-month coal

supply, onsite ash and SOX waste disposal .« - « - - 495 acres
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These figures do not take into account multiple use areas, buffer zones
- to shield the plant from geheral view, transmission line rights-of-way, or any-
thing else beyond the factors discussed above. However, they do compare well

with figures prepared for a conventional plant both with and without Sox.scrub—

bing systems--640 and 435 acres, respectively [2221.

(b) Location with respect to population

Unlike tﬁe‘case forvnuclear_facilities, there is no explicit exclusion
or isolation requirement for coal-fired power plants. They can, therefore, be
located neaf to population concentrations and, in fact, have been so in most
céses in the past to meet éystem rquirements and to take advantage of-reduced
‘transmission costs. However, while there may not be specific regulations re-
garding’isolation,”it should be apparent from the above discussion regarding
land requirements that in'méhy cases such isclation is necessary; the expense.
of procuring storage land in urban areas might offset the savings of reduced
‘transmission distances. In“addition, public health problems related to air
quality may force plants to“locéte away‘from metropolitan.areas (see Section
IV.A.4.C.1). Finally, aesthetic considerations and other factors that influ-
ence public acceptance may necessitate isolating new facilities from large

population centers.

“(¢) Water requirements

 As mentiQned above, a 1000 MWe coal-fired power plant with rhe operating
characteristics assumed here (65% plant cabacity, 38% effiéiencY) would reject
3.62 x 109 Btu/hr. annually. The purpose of'the‘éooling system is to absorb a
large part of this excess heat and dissipate it to a large receiving body (the
atmosphere, a river, lake, or ocean). There are three basic elements common
to all systems- [441]:

- e An intake for supplying cooling water to the power plant

® A’ condenser where turbine exhaust steam is condensed at low tempera-
turé and low pressﬁre'while transferring waste heat to thé cooling water
v ® A device for transferring this waste heat to the atmosphere {and

finally to the ultimate sink-—outer space).

The amount of water ‘that must flow through the condenser is determined
by the amount of heat rejected by the plént and by the temperature rise desired

in the cooling water. Figure 1 [from 441] shows the relationship between these
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factors. Based on the fossil fuel plant characteristics shown in Figure 2,

a 1000-MWe plant would require the following cooiing water flow rates for

s

the accompanying temperature rise:

Temperature Rise (At) ' Flow (cfs)
30°F 600
20° 900
10° : 1,800

As these figures show, the flow across the condenservfises in direct proportion
to the decrease in At.

As discussed in the sgction on Land Requirements, five alternative
cooling methods are considered for this report : once-through or open-cycle;
natural draft wet cooling towers; mechanical draft wet towers; spray canals;
and cooling ponds.‘ The last four systems are termed closed-cycle because most
of the cooling water is recycled through the system in a loop configuration.
Yot considered exﬁlicitly in this study were the combination systems, which
utilize an off-stream de#ice, such as a cooling towér, to cool the water prior
to returning it to the source waterbody. These three cooling configurations
are shown in Figure 3. 1In addition, Figure 4 shows simplified cross-sectional
views of three of the closed-cycle devices: natural draft‘towers, mechgnical
draft towers, and spray canals. A |

Two water use requirements are impor;ant‘for the plant cooling system: -
total withdrawal and amount consumed. In a 6nce—through system, consumption is
quite small, but withdrawals must equal the flow acrossvthe»condenser,‘generally
1000 cfs (450,000 gpm) or more. In closed-cycle systems, the consuﬁption is
more significant, although withdrawals are limited. ' The figures in Table 8
show representative values for evaporative losses for a 1000-MWe fossil-fuel
plant. '

Makeup water for evaporative losses is only a portibn of the water
requirement for, a closed-cycle system. Anothervimportant.considefation is
blowdown water replacement. Blowdown is that portion of the cooling water
removed to prevent an undesirable buildup of dissolved and suspended solids.

The blowdown (B) is a function of the available makeup
(B+D+Ev) water quality and is related to evaporation (Ev)
and drift [water lost in droplet form] (D) in the fol-
lowing manner:

C = (B+Ev+D)/(B+D)

In this equation, C = cycles of concentration: the number of
times the concentration of any constituent is multiplied from
its original value in the makeup of water [441; pp. 24-25].
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FIGURE 2

COOLING WATER REQUIREMENTS
FOR _FOSSTL AND NUCLEAR POWER PLANTS
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[Source - 441] -
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FIGURE 3

ALTERNATIVE COOLING SYSTEM CONFIGURATIONS
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FIGURE 4

CROSS-SECTIONAL VIEWS OF

THREE COOLING DEVICES
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TABLE 8

COOLING WATER EVAPORATIVE LOSSES

EVAPORATIVE LOSS
COOLING SYSTEM GPM _CF$
: 1 1
Once-Through 3903 9.9
0 0’
6301 1.4t
Natural Draft Tower 35022 7.82
950° - 2.13
630t 1.41
Mechanical Draft Tower 38002 8.52
950° 2.1°
3700° 8.22
Spray Canal
4721 1.1t
Pond 2 2
5250 11.7
14107 3.13
L 78]
2
[203]
3 [222]

As C increases, blowdown makeup decreases. The values below are representative

21.4 cfs and D = 0.05 cfs):

of this relationship (based on Ev =

C
.2

[N eV N SN

1
2

B (cfs)

5.3
2.3
1.1 [441; p.27]

In summary, water withdrawals can range from approximately 9,300 gpm

(21 cfs) to 800,000 gpm (1,800 cfs), depending on the temperature rise and

cooling system used [203]. Site selection depends on a water supply adequate

for normal plant generations as well for long-term low-flow conditions. For

once-through systems, plants are limited to locations where large quantities

of lake water are economically available.

basin adequate for even closed-cycle plants.

There are few river locations in the
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(d) Transportation access

Transportation access reeuiremeuts for coal-fired power plants relate
primarily to fuel delivery and, in some cases, waste disposal, if disposal is
off-site. However, it is also important during the construction phases for move-
ment of workers, heavy eqﬁipment, and materials to the site. ,

Coal deliveries to the plent are generally made either by rail or water
(ship or barge). Because a modern 1000-MWe plant may require 8,000 to 10,000 -
tons of coal per day, delivery by ;iuck, except at minemouth plants, -is usually
done only to supplement'rail receipts. For the scale of facilities discussed .
in this repoft, trucks eanﬁot provide sufficient deliveries to make them the
primary suppliers. . . v

" Another delivery system not coﬁsidered to be a major factpr in future
coal movement to plants in the Great Lakes Basin is the slurry pipeline. ‘While
coal slurry pipelines can be ﬁsed to move large volumes of-coal over long dis—.
tances,* the easy availability of cost-competitive alternatives in the basin
makes the develcpment of such a system unlikely.

The most common rail delivery system is a dead-end line into the plént
with 75-120-car-unit trains (100 tons per car) used to move the coal from the
mine to the plant‘[ZZL]. Approximately 200 trainloads per year would be re-
quired, or one every day-and-a-half for this study's generalized 1000-MWe coal-
fired plant By designing the unloading facilities around the train conflgura-
tion it is p0331ble to reduce operating costs as well as provide a continuous
supply of coal. 1In addition, the reduced turnaround time means lower freight
rates, important in the economics of large coal plants [221].

Receipt of coal via water borme carriers requires a site with harbor
access. A naturally deep harbor in which extensive dfedging can be avoided is
ideal, although suitable harbors can be developed if necessary. '

Barges with capacities in the range of 500 to 3,000 tons draw up to 12
feet of water. A 1000~-MWe plant should have "“harbor, docking, and unloading
facilities capable of handling 3 to 7 barges per day" [221; p.13]. Gravel-
filled sheet pile cells with barge unloading cranes on 80-100-foot centers pro-
viding 600-1,000-foot lbng docks are generally used [221].

-Movement of coal by lake vessel is an important alternative in the

At present, the largest planmed slurry pipeline will deliver 330'tons‘of
pulverized coal slurry per hour over a distance of 275 miles.
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Great Lakes basin. For example, the proposed Belle River plant (Detroit Edison)
would reéeive-western coal from Superior, Wisconsin by lake vessel; '""these
freighters will have a capacity of 45,000-60,000 tons and unload at a rate of
approximately 7,000 tons per hour" [526; p.47]. These large carriers, re-
quiring drafts up to 26 feet, can provide.large volumes of coal per delivery,
reducing the need for a constant stream of coal to the site. 1In addition,

many of these vessels .are self-unloaders, obviating the need for extensive dock-
side works (see the section of Coal Transshipment and Storage Facilities for a
more complete description).

It is desirable to provide dual access by rail and water. . There are
" two impbrfant reasons for this. First, there may be some uncertainty as to the
long-term (over‘ﬁhe life of the plant) sburcevof coal as environmental and
economic conditions change. Second, there is a need. -to protect against possible
work stoppages in one mode that could cause -fuel: shortages. Thus, while either
ﬁode may provide sufficient delivery capacity for-the facilities .considered
here,:it is desirable to maintain‘optigns for both.

It is also desirable to locate near: the existing bulk transmission. sys—
tem. The existenceé of a major network of EHV and UHV (765#V) transmission -lines
constréins, to some extent, the location of major new generating:facilities. -
The desire to reduce costs while maintaining a high levels of reliability and
flexibility makes tie-ins to thé existing system génerally.preferable to the:
constructioﬁ of major new carriers. There are, of course, exceptions when sys-

tem expansions are desired or when current ‘capacity is reached:

(e) Seismology and geology
‘There are no special geologic of seismological requirements for the
siting of coal-fired plants other than that ‘a satisfactory foundation for the

piant structure be available-and that there should be no active faults.

(f) Hydrology and meteorology
The most -important meteorological requirements relate .to the dispersion
of air pollutants generated by the facility. It is impbrtant that .account be
taken of prevailing winds and that the facility be sited so that -particulates’
and other'pollutants will not be blown to nearby -population concentrations.
The most important hydrological requirements. are related to the cooling

system requirements. Generally, for consumptive uses of stream water, the



135

average withdrawal rate should be no greater .than one-third of the 10-year-7-day
low flow. In addition, the thermal effluent receiving body should be capable of
rapidly dispersing the heated return flow. Finally, the receiving body must be
able to adequately dilute and disperse the blowdown effluent. : f‘ o
Other' hydrological requirements relate to the protection of surface and
ground-water resoﬁrces against contamination from other sources: leachates and
runoff from the coal storage and waste disposal areas, storm runoff from the

plant in general, and sahitary wastes from the plant water supply system.

(3) Environmental and- Other éonsiderations

In addition to the resource requirements discussed above, there are
several additidnal factors that enter into a facility siting decision. . .One
such factor is the availability of sites previously acquired by the utility.
Major utilities keep an inventory of facility sites purchased in the past for
future plént development. Then, as new capacity additions are required, the
utility will look first at these sites to determine which,iif any., are suited
to-the proposed addition. It is important to remember that many of these éites
. were purchased ten or more years in the past, when site selection criteriaAand
plant design were somewhat different than today. . Thus, it is likely that some
of these available sites might not be suitable by today's'standards.

Another factor that issespecially,important in siting fossil-fuel
plants is ambient air quality. The construction of new base load capacity will
be limited only to those areas where ambient conditions with the new facility
meet national standards. ’

Overall environmental impact of the facility will also influénce the
location decision process. A site will be selected that minimizes impacts on
aquatic and terrestrial ecosystemé. This includes avoiding (or preserving)
fragile habitats, locating away from sensitive areas, etc. Clearly, this.
policy has not been followed in all cases in the past. However, as‘envirbn—‘
mental reporting and analysis standa;ds became more defined and stringent, .
these considerations will become more important. One result of ‘this effort has
been the increase in multiple purpose site planning by the utilifies,‘pibvidf
ing public access to certain areas of the site for recreational actiVitiés

(this is more common on nuclear power plant sgites).

* , ' ‘
See discussion of EPA for details of air pollution -control program, Chapter III.
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A final consideration is public acceptance of the proposed facility.
This aspect of the facility planning process is becoming more and more important.
To a large extent, the mitigation of public opposition is tied to the environ-
mental sensitivity demonstrated in selecting the site and preparing the site
plan. Opposition can also be reduced by public involvement in the site selec-
'tion process. Many of the policy options described in this étudy are designed
to minimize this opposition, resulting in a better, more holistic facility

siting process.

(4) Emerging Technologies

Within the timé span of this study (15-20 years) there are not expected
to be any major new technological breakthroughs in the generation of electricity
from fossil fuels. Those technological advances that do occur will be based on
'presentlyﬂdemonstrated technology applied to large-scale operations. Even then,
these changes would not be seen until the mid-l980's.*

Areas in which_changes can be éxpected to occur in the near- to mid-term
are fuel combustion, power conversion, and air quality control. Fuel combustion
technology is related to the manner in which the fuel (coal, in this case) is
burned. Power conversion is reiated to the manner in which the energy released
by the combustion process is used to generate electricity. Air quélity control
- refers to the alternative techniques available to reduce air emissions (pri-
marily sulfur dioxide) from the combustion proceés. Any given change in tech-
nology may affect all three areas. TFor ease of discussion they have been
groupéd as follows: ‘ |

Fuel combustion fluidized bed
low Btu coal gasification
combined coal-solid wastes

- .
See Scenario Four, Applied Emerging Technologies, in Chapter V.

A completely new technology that may be available in the next 20-50 years is
the fuel cell generator. The fuel cell is a sandwich-like device with two
electrodes separated by an electrolyte. A fuel (low Btu synthetic natural
as, for example), is fed to one, and an oxidizer to the other. A DC current is
produced by the resultant oxidation reaction. Efficiencies near 70 percent
are projected for a 1000-MWe central station unit using one process currently
under development [222]. Such a unit would produce chemical pollutants similar
to those produced by conventional processes, except that NOx emmissions would
be reduced due to the lower operating temperatures. '"However, the fuel cell
is particularly sensitive to pollutants, such as sulfur, now causing'concern
in conventional steam turbine plants. Thus, the pollutants must be removed
prior to the fuel cell system" [222; pp.12-33].
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‘Power conversion combined cycle generation
-Air quality control (too numerous to identify
individual processes)
Although the above list does not include all potentially important tech-

nological advances, it is a .representative sample of what is available. "

(a) Fuel combustion

(i) Fluidized bed combustion
The following description [222; pp.12-18] summarizes this process and -
its advantages: ‘

A fluidized bed boiler involves passing air upward~through a
grid plate supporting a (several foot).thick bed of granular,
noncumbustible material such as coal, ash, or lime. The air
fluidizes the granular particulates and, with the relatively
small amount of air used to inject the fuel (usually coal but
possibly residual o0il), serves as the combustion air. The heat
transfer surfaces or boiler tubés can be embedded in the o
fluidized bed directly because combustion takes place at tem-
peratures (approximately 1,500°F.) that will not damage the
tubes. ' '

The fluidized bed boilér has two basic advantages: the ability

to burn high-sulfur coal with low-sulfur dioxide (S02), par-

ticulate, and to some extent, NOx emissions; high heat release

and heat transfer coefficients that can drastically reduce

boiler size, weight-and cost. "This means that fluidized bed

boilers.can.be built as factory-assembled, packaged units,

shipped to sites, and arrayed as required. These factors

will considerably reduce construction times for new power

plants. ’ :

A study by the Battelle Columbus Lab [545] estimated that a 600-MWe
unit (operating at atmospheric pressure) might be one-half to two-thirds the
size of a conventional boiler unit. Pressurized units (up to 10 atmospheres)
might be even smaller. Data déveloped by Hittman Associates [cited in 222]
indicate an even greater reduction in land required. Other potential advan-
tages [545] include: lower capital costs (10-20 percent reduction) and opera—
ting costs (5-15 percent reduction), possibly higher supercritical steam- con-
ditions (1;200°F. at 4,000 pisg), and reductions in ash fouling, high tempera-
ture corrosion and thermal discharges.. ‘

‘ .The major disadvantage perceived at this time is the disposal of large

volumes of spent bed material (limestone or dolomote). However, because this.



138

is a problem shared with other new (and existing) technologies, it may not be

significant.

(ii) Low Btu coal gasification

'A large part of the present‘energy research effort is directed toward
perfeétingvmethods of converting coal to a substitute natural gas (SNG). Many
of the methods presently under study are described in Reference 222. O0Of con-
cern here are those methods which can be used to produce a low.Btu gas (heat
value ‘of 100-300 Btu per 1,000 standard cubic feet). Because it is generally
not economical to transport such low quality gas [203] it must be produced at
the point of its use. In this context we are concerned with a combined coal
gasification/electrical power generating plant. The gas produced by the gasi-
fication process can thén generate electricity by using gas-fired boilers, com-
bined cycle turbines, §r gas turbines. (See references 203, 222, 545, and 400
for detailed destriﬁtions of the various proceéses and their associated resouice

requirements and environmental impacts.) -

(iii) Combined coal-solid waste combustion
A potential source of fuel in the future may be found in solid wastes.

Because the energy value of such material is so 1ow (generally 4,000-4,500 Btu/
1b. as compared to 9,000-12,000 Btu/lb._for coal) the‘potential'of 100 percent
solid waste-fueled plants is quite low, especially for the sizeAcbnsidered
here.* However, it may be possible to utilize a mixture of coal and "clean"
solid wastes (nonwcombustibles removed prior to burning). One report [545]
indicates that use of wastes to provide 10-20 percent of the'total enérgy input
would not interfere with boiler operation.** Potential problems relate to

chloride corrosion in the boiler/generation system and potential leaching

of incinerator solid wastes.

(b) Power conversion

‘ The only method considered for this phase of the power generatingéystem

) : 4 ‘
A 1000-MWe power plant using only solid waste would require 24,000 tons/day
based on the figures given above. '

*k X : i "
The Union Electric Company of Missouri has completed a demonstration program

and has decided to go ahead with a program to convert its plants for burning a
90 percent coal, 10 percent refuse mixture [Communication with NPCC].
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is the use of combined cycle power plant. While there are several types of com-
bined cycle units presently under development, a typical configuration using gas
and steam turbines is shown in Figure 5. It is essentially a combination of a
standard gas turbine (similar to jet engine) powered by hot gas (SNG) which is
then‘used to heat water in a boiler to‘power a conventional steam turbine. It
is estimated that a system like this could achieve an efficiency_of 40-42 per-
cent in the near future [222]. The Battelle Lab's report [545] projects effi-

ciencies of up to 50 percent.

(c) Air quallty control

One of the maJor technologlcal problems faced by ut111t1es in expandlng
their coal-fired generating capacity is meeting national air quality and
stationary new source performance standards, especially with respect to sulfur
dioxide'emissions. . In response to this problem, a great deal of résgarch has
been carriédiout on sulfur dioxide removal systems. Unless the present re-
gulatory posture is substantially altered, it cén be -expected that one or. more
or these systems will be used in the near future as new plants come on line.*

0f the many sulfur dioxide removal methods presehtiy under development,
"the most effective appear to be 'scrubbing' processes in which the stack gas

"

is passed over or through a material that reacts with SO, to form a compound

{2223 pp.12-13]. There are two_ways to deal with the rezultant compound: dump-
ing it at a disposal site, which changes an air quality problem to one of solid
waste handling and disposal "throw away" method; or conversion to a useful
sulfur product with possiBie recyciing of the absorptive,mate;ial.‘ This latter
method involves the added expense‘bf installing a costly sul fur recovery plant.

» Figure 6Aillustratés three sulfﬁr removal methods using lime‘or lime-
stone as the reacting materiai. Present indications are that the electric util-
ity industry favors.lime and limestone throwaway processes for several reasons:
"relative simplicity, relatively low investment, and freedﬁm from the problems
of marketing and making a by-product™ [222; pp.12-13]. The three ﬁe;hods in
Figure 6 are:

e TIntroduction of llmestone dlrectly into :the scrubber. _This is the
simplest route and seems to be the one favored by the power indus-
try. at present. The main drawback is that limestone is not as

5 _ : o

Alternative sulfur control technologies not discussed in this report are-the
techniques of coal cleanlng and beneficiation used to remove’ sulfur and ash
prior to combustion.
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FIGURE 5

SCHEMATIC DIAGRAM OF A COMBINED CYCLE
GAS-STEAM GENERATING PLANT
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1A|r | | ; [Source - 222)-
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FIGURE

6

SIMPLIFIED DIAGRAMS OF THREE LIMESTONE/LIME

STACK GAS DESULFURIZATION TECHNIQUES
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reactive as lime, which makes it necessary to use more limestone,
install a larger scrubber, recirculate more slurry, grind the
limestone finer, or otherwise offset the lower reactivity..

e Introduction of lime into the scrubber. Scrubbing efficiency can
be improved by first calcining the limestone to lime (Ca0) and
introducing the lime into the scrubber. -However, the cost is
increased greatly over that for limestone slurry scrubbing,
since a lime kiln installation is expensive to build and operate.
Use of lime also increases the problem of deposit formation in
the scrubber (scaling).

¢ Introduction of limestone into the beiler. The cost of calcina-
tion can be reduced in power plants by injecting the limestone
into a boiler furnace. The gas then carries the lime into the
scrubber. . Problems include possibility of boiler fouling, dan-
ger of over~burning and inactivating the lime, and increased
scaling in the scrubber when the lime enters with the gas
[222; pp.12-13].

. Table 9 summarizes the status (as: of January 1976) 'of the present and
projected development (by megawatt capacity) of flue gas desulfurization (FGD)
systems in the U.S. By the end of 1976, approximately 10,000 MWe of FGD is
expected to be -installed. The efficiencies for removal of.SO2 range from
approximately 40-90 percent and particulate removal efficiencies generally are
above 99 peréent for those units designed for pérticulate removal. Most sys-—

tems are being designed to operate at 80-90 percent efficiency [336].

-TABLE 9

STATUS, NUMBER AND CAPACITY OF FLUE GAS DESULFURIZATION SYSTEMS

: . X No. of
Status units MW
Operational » ’ 21 3,796
" Undex conétrﬁction ' » . 20 7,026
Planned
Contract awérded' A 10 3,7€1
“etter of intent . 10 1 3,011
Requésting/evaluating rids 7 3,837
Considering only FGD sysfems 40 19,797
Total l08 42,128

T336]
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_ The major resource requirement related to power plant siting that will
change if these techniques are used is the amount of land required. As dis-
cﬁssed earlier, the amountvof land needed for thfowaways§scen1waste disposal

can be up to 200 acres beyond the normal plant requirements. In addition,
facilities will be needed for scrubber material (1imestone) delivery and storage
at the site. If deliveries are made by water,  this may increase'ﬁhe desirabil-
ity of coastal locations. Presumably, the same considerations as those related

to fuel delivery would be important.

b. ﬁhclear Power Plants

- (1) Description

\ Nuclear power plants on-line at this time or planned for céhstruction in
the next ten years are almostvuniformly light water-reactors (LWR). Figure 7
shows diagrams of the two common LWR types presently in use. 1In the boiling
-water reactor (BWR) water is converted t6 high teﬁperature/high pressure. steam
(545°F. /1,000 psi) by the core and is used directly to drive the turbine. The
pressurized water reactor (PWR), on the other hand, has two heated water sys-
tems. Heat is picked up from the core by the primary system (600°F./2,250 psi)
and is transferred to the secondary system via a heat exchanger (the steam
generator). Steam carried in the secondary system is then used to drive the
turbine/generator system.

For purposes of comparison, a 1000-MWe nuclear power plant has been
selected as the unit of analysis. It has been assumed that this plant operates
at an efficiency of 32 percent with an average anﬁual plant capacity ofv65
percent. Average operating life is assumed to be 30-35 years.

Use of a 1000-MWe plahf size does not take‘into account the potential
for multiple-unit facilities with combined nameplate capacities of 3000 MWe and
above.* Because this clustering of 2-4 units on-one site seems to be the pre-
sent trend, it is important to recognize this practice and examine its effect
on the resources required. Efforts will be made, therefore, to indicate how

resource requirements change as capacity is raised above 1000 MWe.

Nameplate capacity is the power production at 100 percent output; actual out-
put is nameplate capacity multiplied by load factor, generally about 65 percent
of this (as assumed above). ’
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FIGURE 7
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(2) Site Requirement’s

(a) Land requirements ’

An analysis of 75 existing and proposed.nuclear power plant sites shows
a size range from 84 acres to 30,000 acres, with an average of 2,730 acreé [data
in 208]. TFurther analysis of the same data indicates that the average station
size (including power house, reactor, and related buildings, cooling structures,
but not including ponds or canals and onsite switching and transmission equip-
ment) is 135 acres, oriroughly 5 percent of the total site area. Excluding
those facilities using cooling ponds or canals for cooling the average total
site and station sizes are 1,335 acres and 123 acres, respectively. This
indicates that, even without cooling systems requiring a large land commitment
(i.e., ponds and canals), nuclear sites are much larger than strict generating
requirements dictate.

" A large part of this additional land requirement is for the provision of
an exclusion zone, within which the operating utility has "authority to deter-
mine all activities including exclusion or removal of personnel and property
from the area'" [442; p.20]. This requirement will be dealt with more fully in
the next section.

Because the conversion efficiency of a nuclear power plant is 32 per-
cent, as compared fo 38 percent for fossil fuel plants, the total heat rejec-
tion per kilowatt hour is substantially higher. 1In addition, while 10 percent
of the thermal waste produced by a fossil plant is lost up the stock, essen-
tially all goes into the cooling water system from a nuclear plaht. Thus,
total heat rejécted by the nuclear facility considered here would be 4.71 xlO9
Btu/hr, .as compared to 3.26 x lO9 Btu/ hr for a similar size fossil fuel plant.

This higher heat rejection rate results in an increase in cooling sys-

tem requirements, both in terms of flow across the condenser [discussed in Water
requirements, Section’IV.A.B.b(Z)(a)] and land required for the systém compo- .
nents. Table 10 lists the land fequired for cooling systems of both nuclear and
fossil fuel plants. As can be seen from these figures, a nucleér plant re=-
quires 50 percent more land for its cooling system than does a similar capacity
fossil fuel plant. I

There are several additional considerations which determine the size
.of the site fequired. For example, additional land may be needed to provide

adequate noise buffering, especially in the case of mechanical draft
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cooling towers. Another important consideration is the necessity to limit the
potential impact of water vapor plumes from the cooling system. Although this
aspect of plant siting is not specifically subject to federal or state regula-
tion, it must be considered by the utilities in their site selection procedure
and envrionmental report preparation.*

- There are other considerations that are not included above. TFor exam—
ple, multiple use areas for controlled public access to shoreline areas and
cooling poﬁds, farming and grazing, and use of other inactive areas on the site.

In moving from a single 1000-MWe plant to a multiple unit facility of
2000-4000 MWe, several factors related to total land required wiil increase.
First, it is important to note that the exclusion zone requirement is not based
on total plant capacity and will not change for a given site as that capacity
is increased. Land requirements that may change include those for cooling,
noise abatement, plume dispersion, and the plant itself. The degree of this
change is not known and probably is site-specific.

Eased on the material given above, it is difficult to postulate a
"typical" site size for nuclear facilities. Given the figures for the various
components that determine site size, a range from 320-3,500 acres would seem

ek
reasonable. Multiple unit sites could range up to 10,000 acres if cooling

ponds were used.

(b) Location with respect to population
As mentioned in the previous section, there have been regulations pro-
mulgated by the AEC, now administered by the NRC, regarding the location of
nuclear power plants with respect to-population. In general, "long standing

policy of the Atomic Energy Commission [now Nuclear Regulatory Commission] has

encouraged siting nuclear power plants away from densely populated areas...
[207]. Title 10 CFR Part 100 (Statement of Consideration, Reactor Site Cri-
teria, published in the Federal Register, April 12, 1962] specifies a three- .

tiered system of population-related locational criteria that must be met in

e

Off-site effects of water vapor plumes are also considered by utilities in
selecting fossil fuel plant sites, although environmerntal reports are not
required.

An exception to this is New York State, which regards cooling tower drift as
a settleable particulate, subject to numerical regulatory criteria.
** . 3 3 » ]
Assumes a minimum exclusion area radius of 0.4 miles [570] and a plant size
of 100 acres. The only explicit variable is cooling system size.
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siting a nuclear facility. -The three criteria, illustrated in Figure 8, are:

® An exclusion area, which is that area surrounding the reactor in
which the reactor licensee must have the authority to determine
all activities including exclusion or removal or personnel and
property from the area. Activities unrelated to operation of ‘the
reactor may be permitted in an exclusion area under appropriate
limitations, but the licensee must be in a position to clear the
area promptly in the event of an emergency. For example, the
area may be traversed by a highway, railroad, or waterway, pro-
vided these are not so close to the facility as to interfere
with normal operations of the facility and provided appropriate
and effective arrangements are made to control traffic on the
highway, railroad, or waterway in case of emergency.

e A low population zone, immediately surrounding the exclusion area
in which the total number of residents and the population density
are small enough to provide a redsonable probability that appro-
priate protective measures could be taken in their behalf in the
event of a serious accident. AEC's regulations do not specify
a permissible populatlon density or total population within this
zone because the sgituation varies from case to case. Whether
a specific number of people can, for example, be evacuated from
. a specific area, or instructed to take shelter, on a timely -

basis will depend on many factors such as location, number and
- size of highways, scope and extent of advance planning, and
'dlstrlbutlon of residents within the area.

o A Eopulation center distance, which is the distance from the
. reactor to the nearest boundary of a densely populated center
containing more than about 25,000 residents.

(4425 p.20]

(¢c) Water requirements

Because of the significantly higher heat rejection rate, the cooling
water requirements for a nuclear power plant are substantially higher than
those of a fossil fuel plant of similar capacity. Table 11 compares the flow
required across the condenser for the fossil fuel and nuclear planﬁs considered
here for different temperature rises. As can be seen, flow requirements are
two-thirds higher for nuclear plants for a given temperature rise.

Estiﬁated_water'cbnsumption rates for cooling system alternatives have
been compiled from.various sources and are shown in Table 12. Because of the
w1de range of values and a lack of uniformity in assumptions emong sources, it
is difficult to estimate an average consumptive rate for any given cooling
alternative., A range of 0-30 cfs would not seem unreasonable.

There are, of course, other water requirements for a nuclear facility
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TABLE ld

COOLING SYSTEM LAND REQUIREMENTS

Nuclear Fossil Fuel
Once-Through 1 | 1
Natural Draft Cooling Towers 15 10
Mechanical Draft Cooling
Towers 68 45
Spray Canals 150 100
Cooling Ponds 3000 2000

[Source - 203]

FIGURE 8

DEFINITION OF EXCLUSION AREA LOW POPULATION ZONE

AND NEAREST POPULATION CENTER
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GREATER THAN

25,000
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4/3 DISTANCE Z -
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©) PERSONS SUBJECT TO PROTECTIVE MEASURES
b) MAXIMUM BODY DOSE 25 REM, AND MAXIMUM
DOSE TO THYROID 300 REM FROM EXPOSURE
DURING TIME OF PASSAGE OF RADIOACTIVE
CLOUD RESULTING FROM ACCIDENTAL
RELEASE

IN EXCLUSION AREA

o) HIGHWAYS, RAILWAYS, WATERWAYS SUBJECT
TO CLOSURE

b} PERSONS SUBJECT TO EVACUATION

¢) PERSON MUST NOT RECEIVE MORE THAN 25
REM TOTAL BODY DOSE CR MCRE THAN
300 REM TO THYROID FROM TWO HOURS'
EXPOSURE.

[Source 451]
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TABLE 11

- *
REQUIRED COOLING WATER FLOW RATES

Change in Temperature (°F)

30 20 : 10 ;
gpm cfs gpm cfs gpm cfs §
Fossil Fuel 1 269,400 600 404,100 900! 808,200} 1800 f
Nuclear ; 449,000 | 1000 673,500 1500|1,347,000} 3000
i

*
Figures from Figure 2

beyond cooling.* An example of a water flow system through a nuclear facility,
proposed Enrico Fermi Units (1075'MWe), is éiven in Figure 9 and Table 12 [from
551]. As can be seen, these other flows are not significant when compared to
cooling needs. Total withdrawals are 22,545 gpm (50.2 cfs) on an annual average
basis, with a total consumptive loss of 11,610 gpm (25.9 cfs).

~ In summary, ﬁuclear power facilities require significantly more water
than do similar sized fossil fuel plants, due primarily to differences in ther-
mal efficiency. A lower bound of 13,470 to 17, 960 gpm (30-40 cfs) withdrawal"
rate with a consumptive rate of about.11,225 gpm (25 cfs) is not unreasonable
for an efficient closed-cycle system. A withdrawal rate of one million gpm
(2,230 cfs) for a once-through system with some consumptive ioss provides
an upper bound (assuming a 15°F'température rise across thé condenéer).

The above discussion is based on a éihgle unit 1000~-MWe reactbr. -For
each additional unit added, the water requirements given above-shoﬁld be in-
creased by a similar amount. This does not take into'accoﬁnt possible water use

" economies of scale that may be available, although it does provide a reasonable

rule of thumb.

(d) Transportation access \ _

Good transportation access to a nuclear facility site is required for
movement of fuel and wastes, and delivery of large components during the con-
struction phase. Unlike the case of a coal-fired plant, large volumes of fuel
are not required on a continuous basis; figures from the Fermi 2 unit are shown

in Table 13. In addition, nuclear waste materials (primarily spent fuel) must be

The same is true, of course, for fossil-fuel plants, although it was not
discussed at that point.
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TABLE 12
NUCLEAR POWER PLANT CONSUMPTIVE WATER USE

gpm cfs
4520% 10,1}
2 2
Once~-Through 35903 83
o ) 5840 13
04 04
72401 16.11
Natural Draft Tower 85303 l93
12030 26.8"
7240t 16.1%
: I . 12570% 28%
Mechanical Draft Tower 85303 l93
12030% | 26.8%
] : 2 2
Spray Canal . . 11670 36 .
sa40T 12.1%
2 22
Cooling Pond 62903‘ 143
9880 22
17740% | 39.5%
[78]
[207]

1
2
3 [51], assumes 1200 MWe

4 [222] : |
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removed from the plant site for reprocessing or disposal; figures on éxpected
waste shipments from Fermi 2 are also included in Table 14. Howéver, while. the
_annuaI tonnége of materials moved may be relatively small, the potential (and
realized) problems can be quite significant, especially with regard to waste
transport:

Shipment of spent fuel from the reactor to nuclear fuel repro-
cessing plants is the most complicated and expensive shipment

in the nuclear fuel cycle. The large amount of shielding needed
for a shipping cask designed to carry a single pressurized water
reactor (PWR) fuel element brings the cask's empty weight to
about 50,000 pounds. The tractor, trailer, and clask will

have a gross vehicle weight in excess of the 73,000 pound
highway limit which most states impose. Thus, special over-
weight permits will be required in many cases for shipment of
spent fuel by truck. On the other hand, rail transported
shipping casks are envisioned which will carry seven elements
per cask and will have a loaded weight close to 200,000 pounds.
However, not all reactor sites have rail facilities immediately
available at the fuel storage area and some reactor sites
equipped with rail facilities cannot obtain rail service
because local railroads have refused to tramsport fuel [203; p.127].

Because of the potential for long-term catastrophic impacts if an accident should”
occur during transit, it is important that safe routes be guaranteed over the
life of the plant. Careful éonsideratioﬁ of the long-term implications of an
accident (such as a container leak) should be made before a trénsit plan‘is
approved for a specific facility, especially if all or part of the route in-
volves waterbofﬁe movement [625].‘

The second aspect of nuclear facility siting concerned with transporta-
tion access is related to the delivery of construction material and major plant
componenté: -

The site should preferably be convenient to either bodies of water
or rail'or road corridors of sufficient width and load-carrying
capacity to enable the delivery of construction materials and
. equipment amd major reactor and turbine components without unac-
ceptable disruption of the surrounding environment [207; p.107].

Many of the plant components are very large and massive, so that ﬁwater
access is espcially désirable_for deliver of large shop-fabricated and assem—
bled reactor vessels, although field assembly is becoming more common" [442: p.8].

For example,

For a PWR the reactor pressure vessel itself may be a steel con-
tainer 17 feet in diameter and 42 feet long with 9-inch thick
walls and a weight of 450 tons...The turbine-generator train may
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TABLE 14

EXPECTED FUEL AND WASTE SHIPMENTS FOR FERMI 2

FRESH FUEL

_ ) Assemblies Truckloads Enrichment  Total Wt.
Year Load Per Year Per Year (Wt U) U (KG)
1977 1 (1st Cozre) 764 24 1.90 142,000
1980 2 (lst reload) 276 9 2.61 51,300
1981 3 208 7 2.61 38,700
1982 4 176 6 2.61 32,700
1983 5 180 6 2.61 33,500
1984 (@) 6 188 6 2.61 34,900
(a) and annually thefeafter

SPENT FUEL

Shipment Total Truckloads  Total Wt. Ave. Burnup
Year Number Assemblies Per Year U (XG) (MWD /MTU)
1980 1 276 138 50,400 12,000
1981 2 208 104 37,700 18,200
1982 3. 176 88 31,800 22,000
1983 4 . 180 90 32,400 23,500
1984(2) 5 1‘88‘ : oa 33,700 26,700
(a) and

‘annually thereafter
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be as much as 18 feet in diameter by 200 feet long and weigh

3,900 tons. This component, too, must be shipped to the site

in major segments weighing up to 500 tons [207; pp- 107- 108]7.

(e) Seismology and geology

Specific regulations have been published regarding seismic and geological
protection and assessment of risk for nuclear power facilities ("Design Bases
for Protection Against Natural Phenomena," U.S.A.E.C. 10CFR, 50, Appendix A,
and "Seismic and Geological Siting Criteria for Nuclear Plants, "U.S.A.E.C.,
10 CRF 100, Appendix 4).

Natural disasters such as earthquakes, volcanic activities,
landslides, floodings, and tsunamis are potentially so
catastrophic that their possible occurrence at any site
could be considered as sufficient cause to exclude the site
from further consideration" [207; p. 14]

However, sites subject to flooding, but properly protected, can and have

been used. Site characteristics related to soil stability and topography must
also be considered. 1In general, however, slope'instabiliEy will not "pose any
direct hazard to a noclear power plant that has been well engineered‘to the
environment" [207; p-15]. Also, | -

Areas of actual or potential surface or subsurface subsidence,

uplift, or collapse .that can result in such phenomena as ground-

water withdrawal or recharge, mineral extraction, cavernous or

karst terrain, and regional warping should be avoided [207; p.1l7].
Finally, the potential for site inundation by seiches should be considered care-

fully before si;ing of a nuclear facility.

(f) Hydrology and meteorology ‘

Among the factors important in &etetmining "the magnitude of the radio-
active dose received by individuals and the populatlon w1th1n 50 miles are...
meteorology, and hydrology of the site and its surrounding environs' [203; p. 125]

Criteria related to the hydrologleal and meteorological conditions of a
potential ouclear power‘plant site have been published [see, for example; 207]
and in some instances codified into the federal regulatory structure.

The most significant meteorological concerns are related to the potential

problem of plume formation from a closed-cycle cooling device. As a
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general rule, the plume from a natural draft tower will rarely extend to the
ground, but rather will merge with existing clouds or evaporate before reaching
ground level. On the other hand, plumes from mechanical cooling tovers, ponds,
and spray canals are more 1ikély to cause ground-level fog [207].

Specific consideration should be given to the site dispersion clima-
tology during the site selection and evaluation process:

‘ A site should provide atmospheric dispersioh of radioactive

effluents and wate heat sufficient to protect the surrounding

environment [207; p. 21].

Specifickannﬁal.average atmospheric dilution factors have been suggested
by the AEC [207; p.2]]. It is also recémmended that specific consideration be
given to the cumulative effect of "wind trajectories passing over several scat-
tered heat sources" [207; p.22] on localities near the ﬁrqposed sife.

More specific recommendations are made with regard to shoreline sites:

.If cooling tower plumes or other atmospheric emissions could

deleteriously affect the residential, recreational, or other

human resources, then shoreline sites which have low over-

water diffusion rates and high over-land turbulent mixing

should be avoided. This especially applies to shorelines

where there are cold currents [207; p.25].

Two important factors have been identified in evaluating a shoreline site: the

change in atmospheric stability that occurs at the land-air interface, and the
- " - t

change in wind trajectory that occurs when air moves from the smooth surface of

the water to the irregular land surface. ‘

The major -concerns related to plume diépersion are potential increases:
in fog and ice formation in the area surrounding the plant site. Plumes are
formed when the effluent from the water-saturated cooling device fails to mix
effectively with the .drier ambient air. The degree of plume formation and
stability is determined primarily by air mixing (mechanical and convective),
temperature, humidity, and ambient air pressure.

At sites where the prevailing atmospheric conditions are less
favorable for the dissipation of visible water droplet plumes,
visibility hazards to transportation and navigation may result.
In particular, environmental hazards may occur where water
droplet plumes from cooling towers or ponds result in fog

" formation over corridors of land, sea, or air transportation.

Additional hazards caused by icing may result in areas under
the influence of cooling towers if ambient air or surface
temperatures below freezing are prevalent [207; p.31].
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As mentioned before, fewer fogging aﬁd icing problems can be expected from natu-
ral draft towers than.from other closed-cycle devices. .

In the Great Lakes Region, there are several.important hydrological as-
pects of a potential site than must be considered. There must be assuraﬁce of
a long-term uninterrupted water supply in amounts sufficient to meet the plant’s
needs. Careful consideration must be given to futu;e development in the plant
locality which could change tﬁe quantity of water available either for in-plant
use or as a receiving body for thermal and chemieal effluents. For streams in
the Great Lakes Basin supplying principal consumptive requirements, ''the con-
sumptive withdrawal should not exceed 50 percent of the lowest monthly mean
flow of record unless reservoir capacity is included" ([207; p.40]. In addition,
water withdrawals must be related to regional withdrawal agreements, where appli-~
cable. -

With‘respect to ground-water resources, the AEC has stated:

- Protection of groundwater [sic] supplies is needed for the
qualification of a site as suitable for a nuclear power plant.
If groundwater is used by the plant, the sustained yield of
the groundwater system should not be exceeded, i.e., ground-
water mining would require special evaluation. ‘

The location and use of groundwater at the potential site must
be considered in the selection process if any discharge of water to the
groundwater system, planned or inadvertent, may occur [207; p.43].

Statutory requirements related to water quality are defined in sections
401 and 402 of P.L. 92-500. 'All water effluents discharged from a nuclear power
plant must conform to the limitations established under P.L. 92?500. Thus,

‘"designs associated with site options should in all cases minimize the discharge

of any materials which contribute to iowering of water'qualify" [207; p.51].

There are several other important requirements in site selection
decisions: '

"Potential sites on waterbodies subject to heavy icing and blockage
need special consideration in order to assure continuity of water
supply. Because ice can impact upon structures, causing plugging
or structural failures, this factor should also be considered in
the selection of a site [207; p.54]).

The site must accomodate a power plant design such that the mixing
of all heated or otherwise thermally modified discharges to
receiving waters can be carried out within the formal mixing zones
established by applicable Federal or State regulations [207; p.57].
Waterbodies which are stratified at any time of the year need
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special consideration of their vertical mixing characteristics
if they are to be used for cooling water'" [207; p.59].

(3) Environmental and Other Considerations

There are a number of further considerations that must be included in a
site selection and evaluation process. A géneral‘consideration is the total
impact of construction and operation on the terrestrial and aquatic.eCOsystems
in the vicinity of the site. While there are several important specific aspects
to this problem (see discussion below) the overall>degree of disruption and
change engendered by the plant must be explicitly discussed. The importance of
these impacts will, of course, depend on the importance (as measured by scarcity,
systeh function, etc.) of the ecosystems disrupted and the degree of the impact.

Related to this is the question of the long-term effect of low-level
radioactive emissions on the plant and animal (including human) populations in
the plant vicinity. All nuclear power facilities produce some radioactive
effluents, both gaseous and liquid, that are released into the environment. The
major concern is that these emissions will be taken up by plants and animals and
will become concentrated through the food chain (see Figure 10). The generic

issue of.long—term low-level emission affects are unresolved and are presently
under‘study./ ‘

_ FIGURE 10

PATHWAYS OF RADIATION THROUGH THE ENVIRONMENT
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While this-réport‘has‘nog dealt with the nuclear fuel cycle and the -
problems of waste handlingﬂand'storage, these factors are important in the
general decision to.authorize or'encourage the development of nuclear power
plants, ‘Resolution df'problemé in theséareas is paramount if é major commitment
to'nuclear4energy is to be made. Consideration of these problems must be a part
of the decision to permit the continued shift to.a higher nuclear share in the
electric power fuel mix. .

One problem that has ﬁqt been dealt with exfgnsively to date eoﬂcerns
the eventual decommissionihg of nucléar power plants. With a life éXpectaﬁcy of
30-35 years, . utilities and the public at large will have éo face this broblem in
the near future and considefatibn should be given to it now. One report [551]
stated ﬁhat a'ﬁothballed period of up to SOVygats-would be required before "all

areas of the plant site will be available for unrestricted access" [551; p.59-62].
l This means. that at least a portion of the site would.be.committed to the facility
for 80‘years or more, a long period in terms of land ‘use change and soéioeconomic
development. . ‘ ' ' v _

Another consideration 1s whether'there is a need fof continuous cooling
bf the reactor throughout the périod prior tb final decommissioning. If there
is; then coﬁsideration should be given to providing sufficient céoling water to
meet this requirement. If a closed-cycle system is used then potential problems
with maintenance of the system through this period of inactivity should be dealt
with. | .
A As with the other facility types dealf with in this study, perhéps the
most important determinant of siting and site requirements is public opinion.
However, in the case of nuclear power plants, the public acceptance factor is
even more sigﬁificént as there afe basic questions being asked about the desir-
ability of using it at all, as evidenced by the many recent State nuclear power

referenda.

4) Emerging Technologies
There are two principal technological alternatives to the light water
reactors p:esently.iﬁ use: the high temperature gas—-cooled reactor (HTIGR), and
the liquid metal fast breeder reactor (LMFBR).  Only the HTGR is considered to
be feasible (i.e., potentially applicable as a major producer in the commergial

electrical energy market) during the period covered by this study. While the
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LMFBR may- see some commercial use by the end of the study period, there are too
many techndlogical and political problems with it to make widespread use feasible.

The HTGR was availabievcommercially‘for a period although it has seen
only limited use. Research and development'on the process is continuing.

Figure 11 shows a cross—sectional view of the major components of a
typical\HTGR generating system. As opposed to the LWR system, the HTGR uses
helium as a coolant and heat transfer medium. Because helium can be heated to
highef'tempefatures and pressures than water,'HTGR can achieve efficiencies of
40 pércent."The»fueL;ca_mixture of uranium 235 and thorium 232, is formed into
microspheres and embedded in a matrix of graphite blocks. While 1argé quantities
of thoriﬁm are not available today (primarily due to a lack of demand), economi-
cally recoverable reserves are'thought to be available in sufficient quantities
to supply a 100,000-MWe capacity for 400 years [222]

HTGR proponents claim significant safety advantages over available LWR
systems [222]. First, loss of the helium coolant does not represent as severe
a problem as does tﬁe loss of the coolant water in a LWR, because thé graphite
core can absorb substantial amounts of heat. Second, the use of a prestressed
concrete reéctor vessel (PCRV) adds to the overall safety of the reactor by
eliminating the worry of a primary pipe rupture. Third, thg.use of small,
coated fuel pellets instead of large fuel rods reduces the amdﬁnt of radio-
active material released to the coolant shohld a fuel pellet ruptﬁre. _Finally,
the graphite core reduces the chance of a major core meltdown. '

Use of a dlrect -cycle system in which the helium is expanded through the

turbine could raise HTGR eff1c1enc1es to 50 percent.

c. Fuel Transshipment and.Stdrége,FacilitieS‘

Ports and terminals are being cdnsidered as energy facilities insofar
as they relate to the transshipment and/or storage of fuels aﬁd materials
associated with power plants, conversion facilities, and refineries. Beéause
this category ié represented by a wide variety of facilities, it serves no use-~
ful purpose to attempt to establish a generalized definition of any one facility.
‘Howéver, these facilities may be classified according-to the type'of‘fuels or
materials which they handle, e.g., coal, 0il, or nuclear fuels gnd wastes. Fur-
thermote, the six general siting considerations established at the outset of
this report may be expanded ‘as they apply to ports and terminals. These f§cili—

ties include harbors, associated storage areas, and combination rail-harbor
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‘transshipment facilities.

(1) PFacility Types

(a) Coal

Development or expansion of coal handling and storage facilities depends
directly oﬂ projected increases of coal utilization within the Great Lakes Basin
and changes'in mode of transportation. Furthermore, increased use of low sulfur
westernJCOal has necessitated a change in coal traffic flow on the Great Lakes
.and corresponding development of new storage and handling facilities. The gen-
-eral considerations associated with the development or expansion of these facili-
ties are demonstrated in such specific cases as the coal transshipment facility at
the Duluth-Superior harbor and the unloading facility at Marquette, Michigan.

In the case of the Duluth-Superior facility, a detailed report [391] was
published outlining the site selection process and the impacts associated with
the final propsed site. Paramount in the location analysis was the need for
multimodal transshipment capabilities.(e.g., ship.and rail); rail lines capable
_of supporting unit train transport; and potential for adequate docking facili-
_ties‘fbr iarge lake freighters. Furthermore, relative proiimity to coal source
and load center was a major consideration.

After selection of the location at Superior, Wisconsin, attention was
shifted to deflnlng the impacts of the proposed facility and designing controls
to reduce or preclude any negative impacts. The impacts most directly associated
w1th the construction and operation of such a coal transshipment facility are the
,effects of coal dust on ambient air and water quality. During the process of
moving coal from unit train, to storage pile, to conveyor belt, to ship, large
" amounts of coal dust may be generated and controls must be implemented to reduce
the amount of dust which escapes into the air or water. Some controls include
wetting down the coal with special suppressants, and the use of restricting bag
cHutes’onvthe conveyor systems. ’ _

. Other iﬁpacts are those generally associated with construction and
opération of a major facility. These include dredging, dredge spoil, and land
alteration impacts on surrounding air and water quality. Also, magnitudes of
commuhity disruptiou, noise, and aesthetic impacts are considered in the assess-—
ment of the Superior facility development.

The coal unloading facility at Marquette, Michigan [299] is designed to
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supply coal directly to the Pres?ue Isle generating station at Marquette. Its
development was related directly;to projected increases in coal requirements by
the power plant and a desire to modernize the existing facility. This moderniza-
tion included the elimination of a short haul rail line and overall decrease in
personnel requirements due to automation. According to the environmental impact
statement: '

Consideration of siting the proposed unloading facility must

acknowledge the presence of existing facilities in the

vicinity of the site. The immediate environs surrounding the

Presque Isle site are presently committed to industrial use.

Since the site west of Lake Shore Boulevard has -already been

.dedicated to power generation, the unloading facility can be

considered a reasonable adjunct to this enterprise [299].

From the above two examples and others, iE is possible to summarize the
general resource requirements and the major impacts which are specific to this
/ type of facility. _

Of primary concern is the availability of land adjacent to existing rail
and harbor facilities. - Acreage requirements for coal storage and rglated han- A
dling equipment vary greatly depending on the configuration of‘thé coal pile and
the length of reserve time required. " Based on figures from specifications in
project reports [391, 203, 299, 526] and communications with coal dock personnel,
an approximate figure of 35,000-40,000 tons per acre 1s reasonable for a coal
storage land-requirement, assuming a 40-50-foot pile height. This figure can
vary greatly depending on the customer-pile relationships and the type of mech-
anical stacking equipment employed.

Major impacts of coal handling facilities as evidenced in the previous
discussions include disruption of communities during comstruction, increase in
noise levels as a result of heavy equipment use, health and cleaning problems
associated with coal dust as a result of coal handling, water quality problems:

associated with runoff from coal piles, and removal of land from multiple use

for storage.

-(b) 0il
0il storage facilities are utilized at almost all the major ports on the
Great Lakes [535]. This inclpdes‘both crude o0il and refined products storage
and related transshipment facilities. Future development of storage and han-

dling capacity is expected to take place primarily in the form of expansion at
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existing facilities. This, of course, is highly dependent on decisions regarding
potential future development of major pipelines capable of bringing crude oil
into the Great Lakes Basin from sources in the West.

| Cbnsidérationé of particular importance to the sitihgyof new facilities
or expansion qf existing facilities which store or handle o0il are primarily in
the areas of systems requirements and environmental concerns. Presently, most
storage facilitiesvcontaih refined petroleum products and are situated at Great
Lakes ports to facilitate ship loading, which in turn insuresa wide variety of
distribution points Without the restrictions of a permanent pipeline. Crude
oll on the othef hand is routed by pipeliﬁe directly to the regining facility.
(In 1974, crude 611 represented only .2 percent of the petroleum products ship-
ped on the Lakes [536]). A discussion of the crude oil-refinery relationship
is contained in the following section. |

Storage and handling facilities are located with regard to existing and

potential product distribution systems. Consequently, most oil storage tank
farms are located‘at Great Laﬁes ports, particularly those ports which have re-
fining capacity and, thus, short distance product transport capacity. From a
systemé‘planning standpoint, the location of storage facilities at ports and
utiiization of the extensive shipping network provides for the widest distribu-
tion of refined products.

A review of some of the important environmental conside;ations associated
with the development or expansion of an o0il storage and handling facility is pro-
vided by the Lakehead Pibe Line Company for their proposed Refined Products
Terminal in Superior, Wisconsin {158].

As might be expected, the primary concern regarding the facility is safe-

guarding against potential spills in storage and handling. This would include
. tank vconstrui‘:tvion, pipeline integrity, and any special precautions required for
the loading manifold (pipeline-ship hookup). Clay dikes surrounding the oil
"storage tanks are proposed in order to insure control of potential spills in.

the case of tank leaks. The negative effects of oil on water quality and aqua-
tic ecology are well documented; consequently drainage controls and leak security
are important considerations. Other considerations for oil storage facilities
are those. associated with hydrocarbon emissions from storage tanks. Ambient

air quality may in some cases prohibit further expansion of oil storage capacity,
if this éxpansion is projected to raise hydrocarbon levels above acceptable

standards. Emissions during vessel loading are a particular problem.
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(c) Nuclear fuel

The scope of this study did not allow a complete investigation of the
nuclear fuel cycle, nor of the controversial issue of nuclear waste disposal.
However, because of the extent of planned nuclear power development in the Great
Lakes states, it is necessary to comment at least on handling and storage of the
fuels required by these plants and the waste generated from them.

Because of the comparatively small volume of fuel required by nuclear
power plants, transshipment and storage facilities such as those associated with
coal and oil are not a necessary component in the fuel delivery system of nuclear
plants. Arrangements for delivery of nuclear fuel involve truck.transport from
the fuel processing plant directly'to the power plant site [379]. Transport
and/or storage of wastes remain uncertain at this writing but are anticipated to
involve either truck or rail transfer from the generating plant directly to a
disposal site or fuel reprocessing center. Consequently, without dismissing the
safety and disposal problems associated with nuclear fuels, the role'of nqclear

‘fuel transshipment facilities is small or non-existent.

(2) ' General Consideratiomns

(a) Systems requirements
" Expansion of hafﬁor or harbor-rail facilities necéssarily depends on com-
vparable expansion or dévelopment in power prodﬁctioﬂ or changing emphasis in
transporation modes. In.addition fo new facilitiés, existing developments, such
as harbors, docks, and rails, provi&e areas for continued expaﬁsion. Other sys—
tems considerations are the relative distances and related transportation costs

between proposed storage or handling facilities and ultimate usage locatioms.

(b) Safety
The considerations within this category apply primarily to the environ-
mental aspects associated with the storage and handling of fuels. These would
include the affects of spills or leaks of radicactive fuels or wastes, the
affect of coal dust and cher.particulate matter associated with coal storage

and handling, and the problems with hydrocarbon emissions from oil storage tanks.

(¢) Engineering
Development or expansion of storage and/or handling facilities entail

many engineering considerations similar to those discussed for other energy
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facilities. Most important of these are the feasibilify'of the land-water inter-
face and the design of harbor breakwaters and docks. Likewise, consideration
must be given to, foundation stability and soil properties. Finally, pollution
abatement and control is an important considefation when Associated with the

preceding and following'ééctions.

(d) Environmental

Determiﬁing site locations for development or expansion of fuel étorage
and handling sysfems relies heavily on the potential environmental impacts of
thé facility: possible water pollution from runoff, SPills, and ship activity;
air pollution from emissions, hydrocarbon leaks, and coal dust; increase in
~ambient noise levels due to unloading operations andbrelated industrial activity;
aesthetic considerations such as visual impacts of coal piles, tanks, stacks,
dust, and railways; decreases in neafby residential land values due to industrial

development; and disruption of terrestiral and aquatic ecology.

(e) Institutional

Regulating and permitting procedures by state and federal agencies must
be met in some phases of siting of storage and handling facilties. These would
include filing of environmental impact reports with the proper édministrativé
. body, application for construction permits'with agencies suchvas the Corps of
Engineers or state departments of natural resoufces, and ﬁeeting various state
and federal air and water quality standards. In addition, specific safety
~regulations regarding the storage and/or handling of :édioaétive wastes would

be a special consideration for the placement of these particular facilities.

"(f) Economics
Costs of the.above considerations are a majof determinant oﬁ'the loca-
tion and mode of storage and handling facility to be constructed. The costs of
land acquisition, construction, and operation will vary depepding_on the type
of facility planned and the kind of fuel to be considered. Likewise, pollution
control and abatement costs are depehdent on the materials and the areas in

which they are handled but are major considerations in the planning phase.
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d. Refineries

(1) Description

Present petroleum refining facilities in the Great Lakes Basin range
from small, less than 10 mbd (l‘mbd = 1,000 barrels per day), to plants with
capacities greater than 350 mbd-* At the presentafiﬁe, tﬁere‘are no new refin-
eries under construction in the Basin although several existing faéilities are
being expanded. The largest expansion identified at this time is one of 27.5
MBD. The only new "grassroots'" refinery being consideréd in the Basih_would be
a 200 MBD facility at Oswego, New York, although no decision has beenrmade as
yet as to whether or not it-will be constructed. Further discussion of present
and future refinery activity in the Great Lakes Basin can be fouﬁd'in Séc;ionIV.B”
"Energy Consumption and Movement in the Great Lakes Region." -

_ Refineries are by nature very complex systems with many components. As
such, it is difficult to characterize a "typigai” configﬁrati&n, size and pro-
duct mix. Generally,'complexity and associated resdurce requiréments increase
with product mix diversity. As will be discussed below, refineries speéializing
in one or more of the four "standard" products (gasoline, jet fuel, diesel fuel,
_aﬁ& fuel'oil) ére relatively-simble and fequiré less area than a diversified _
fefinery producihg a wide range of products and.petro—chemical feedstocks [292].
Contact with several of thevrefinériesvin the Basin has indicated that they pro-
dﬁce a broad spectrum of products with little evidence or regionai specialization.

Figure 12 shows some of the major components and feedstock flow patterns
used in modern refineries. The configuration of these components and flow rates
will vary from refinery to refihery, depeﬁding on crude oil supply source aﬁd
prdduct mix. For a more complete discussion 6f these'components,.inéluding
their potential environmental impacts, the reader is referred to 370. In addi-
tion, reference 135 provides concise descriptions of»séveral refinery

configurations.

(2) Site Requirements
General siting considerations for refineries can be broken into two

groups: economic criteria and environmental criteria [292]. While both will be

* For the purpose of this discussion, no distinction has been made between bar-
rels per calendar day (annual capacity divided by 365) and barrels per stream
day (annual capacity divided by the days the refinery is actually in operation).
Generally, calendar day capacity is about 95 percent of stream day capacity.

-~
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discussed at greater length below, some general observations can be made at this
time. The two most imporfant economic criteria are availability-.of crude o0il
and access to product markets. The most important environmental criteria con-
sidered in the Great Lakes.Basin region relate to air and water quality regula~

tions. Also important are.problems related to visual intrusion (aesthetics) and

socio-economic impacts to the local area.

(a) Land requirements
Estimates of land required for refineries of varying sizes and complexi-
ties are shown below in Table 15. Because major Great Lakes refineries would
generally fall into the "diversified" class, the acreage estimates given for
that class are the most impbrtanthfor this study.

-

TABLE 15

REFINERY LAND REQUIREMENTS (ACRES) \

COMPLEXITY

1
CAPACITY (MBD) SIMPLE : MAJOR PRODUCT2 DIVERSIFIED3

6
700 8008 1860-2105%

100 ' 1000°

14008 1600° 3720-4210%
v 7
_ 180
200 _ 08
1400

20006

1750° 2000° 4650-5265"
1000°
2500°

250

Gasoline and fuel oil [292)
Gasoline, fuel oil, jet fuel, and diesel fuel [292]

o

Wide range of distillates

sow

Reference 222 - Room for expansion buffers. Accufate within
a factor of 2. ‘

Reference 505 (New Eng. Vol.II)
Reference 292 - Includes doubling, 60nday storage
Reference 370 - Includes doubling, buffers

w0 ~ o~ wn

Refereuce 285 - 15 days storage
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Tn a report on refinery siting considerations [370], estimates for land
required for 200 mbd account for 1.27-3.73 percent of the total facility cost
(estimates based on 1973 dollar costs). As a result

...refineries have an incentive to buy as much land as possible

for use as a green belt and for storage. The green belt is

important for aesthetic reasons and so that emissions measured

at the fenceline meet standards [370; p.13]. '

If it 1s assumed that future refineries would allow sufficient space to

double production capacity as well as provide a green belt to isolate the plant

from surrounding land uses, "average" site sizes might be:

100 mbd 1,500 acres
200 mbd 2,200 acres
250 mbd 2,700 acres

(b) Location with respect to population _

When selecting a site for a refinery, there are two countervailing forces
considered. One is the necessity of being located close to the finished product
market or distributidn system to reduce tranéportation'costs. The second is to
‘meet environmental criteria related td reduced air quality impacts, aesthetic
and noise impacts, etc. As indicated abové, companies are balancing these two
criteria by locating on lérge sites in which it is possible to isolate the
plant from the surrounding population. How these two forces balance in a'given

plant location decision depends on the specifics of the situation and cannot be

generalized.

(c) Water requirements

Water use by a refinery can be partitioned into process water used in
producing the distillates (usually an insignificant fractiom of total consump-
tion) and cooling water. The amount of coéling water required will depend on
the component configuration and the extent to which air cooling is used. Typi-
cal values are given in Table 16, ,

Reductions in water consumption for cooling are possible using a higher
level of air cooling. However, it would incréase capital costs and the land
required as well as the level of noise prodﬁced [505]. Even without a tbtal
shift to air cooling, however, refinery ‘dependénce on easy water access has

been decreasing. This conclusion is best summarized as follows:
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'TABLE 16

REFINERY COOLING WATER REQUIREMENTS

_ WATER REQUIRED
- CAPACITY (MBD) - MGD . CFs
473t 6.2/4.6
100 5-10° 7.3-15.5
1 e
8/6 12.4/9.3
200
1 »
10/7.5 15.5/11.6
250 4.5-5.4° 7.0-8.4

1 Estimated 1985/2000 make-up requirements [285]
2 (2921, 40-50% air cooling
3 [506], 40% of total flow consumed

Historically, siting was dependent upon water supply and waste-
water disposal considerations, but this dependence is weakening
as water makeup and discharge both decrease with increasing
water recycling practices [370; p.63].

(d) Transportation access .

Asiindicated above, the two most impertant economic criteria considered
in refinery siting are crude oil supply and product distribution. 1In terms of
crude oil supply to the plant, there are two principal modes available in the
Great Lakes Basin: tankers and pipeline. The extension of the nationwide crude
oil pipeline system into the Great Lakes Region has-made it unlikely,thatbfuture
refineries will be dependent on tanker-supplied crude oil. This conclusion was
‘reached in a study of the Great Lakes transportation system [147], which stated
that, "consideration of oil and gas in relation to the Grat Lakes shipping does
not involve to any significant degree either crude or products as cargoes to,
from, or within the Lakes." Support for this conclusion came by contacting

several of 'the refineries in the Great Lakes Basin; most crude was received by



172

pipelines from either the southern U.S. or Canada.

The product distribution question is somewhat more complicated. ' Because
product transporﬁ is more .expensive than crude oil movement, this may lead to a
situation in which refineries are located close to their potential product mar—’
kets, with crude oil supplied by pipeline or tanker. -In this way, crude oil
gource ig less determinative of site location than is product market location
[370]. This Vieﬁ of the site selectionprocess can be summarized as follows:

Petroleum refining is rapidly becoming 'market oriented" rathér

than "raw material' oriented.: This trend stems from the general

concession that transportation of crude to the refinery is less

costly than transportation of products to the market....There~

fore, it is very likely that new refineries will. be located in

the vicinity of the large metropolitan markets such as the East

Coast, along the Great Lakes, the West Coast, and the Gulf Coast

{3703 pp.53-54] (emphasis added).
Under this view, one would expect to see major new refining capacity, either as
new plants or large-scale expansions of existing facilities, come into being in
the Great Lakes region in the near fo mid-term future. ‘

‘There are, however, certain constraints that modify this market-oriented
site selection model. Some of these constraints were discussed previouély: land
and water availability in the quantities required. Others, relatéd to long-term
protection from natural disasters, are discussed briefly in subsequent sections.
Constraints related to potential environmental and public-acceptance problems
will also be discussed in the section, "Environmental and Other Coﬁéiderations."

-Of particular importance to this study is that most of the large re-
fineries in the Basin are connected to a regionél/nationalvproduct pipeline
system (see Figure 13). For this reason, refineries db not have to be located
in the vicinity of their.potential product market. Instead, the national re-
finery system can’respond to regional demands and ship products to the péints
where they are needed. The existence of ﬁhis demand-responsive system obviates
the need for locating refineries in each product market area. Indications at
this time are that major ggy.refining capacity will be located outside of the
Basin (most likely on the Gulf Coast) and the products moved through this sys-
tem to the Great Lakes market. Thus, refineries are not expected to be a major

concern in the future enmergy facility siting in the Great Lakes region.

(e) Seismology and geology

Requirements for refineries are much the same as those for coal-fired
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generating plants--i.e., they be located in areas with suitable foundation condi~

tions outside of areas with active faults or other types of geologic hazards.

(£) Hydrology and meteorology
As 1s the case with the coal-fired power generating facilities, refiner-
ies should be located outside of areas prone to{flooding and wherg plant opera-

tion will not adversely affect surface and ground-water quality.

(3) Environmental and Other Considerations

There are several further criteria to be considered in the siting of new
fuel processing facilities. The most important relative to the Great Lakes Basin
are those concerned with enﬁirdnmental quality. 1In particular, air pollution
emission standards may prove to be the most restrictive in terms of limiting
new plant constructiod:(and possible expansioﬁ of existing plants).* While
most air quality problems can be solved, reducing hydrocarbon em15510ns to
the 1evels specified in the natlonal standards presents major technologlcal
difficulties. This problem has been highlighted in several reports dealing with
refinery siting [506, 285; and 370], iﬁdicatihg "the need for careful attention
to hydrocarbdn emiséionS'in refinery siting decisiomns" [506; pp.II—SQ]. How-
ever, care must be taken to assess-refinery effluent impacts with respect to
existing water quality conditions in the receiving stream. Also, low~flow
. conditions of the receiving waters ﬁust be considered in a refinmery siting
decision. TFinally, the state water quality control agenéies should be contacted
since states have the right to 1mpose water quality standards more stringent
than those established at the federal level.

The final site selection consideration discussed here, public acceptance,
is perhaps the most important of all. It has become iﬁcreasingly obvious in’the
past couple'of years that public sentiment can be the final determinant 6f where‘
new refining‘capacify will ultimately be located. An excellent examplé»of this
. is the case of the Olympic refinery (400 mbd) proposal for Durham, New Hampshire
that was rejected by local residents in 1974 [505]. Thus, it is.important that
public opinions and attitudes‘be assesse& early in the site sélection process.

In addition, the issues causing gfeatest concern, air and water quality degrada-

tion, aesthetics, conflicting land use, etc, must be addressed directly at the

P

See discussion of EPA for details of air pollution control program, Chapter III.
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outset. (Some of these impacts are discussed in a subsequent sectiom.)

(4) Summary’

The process of selecting a site for a major new refinery is complex,
superceding simple regional boundaries. Because the U.S. refinery system is
tied together via an extensive crude oil supply and product shipment pipeline
system, the decision of where to locate a new facility is made at the national
level, in coﬁjunction with various regional conmsiderations related to crude oil

supply and environmental quality limitations.

4. ENVIRONMENTAL AND ECONOMIC IMPACT ANALYSIS

I

a. Introduction \

‘ This section presents both a discussion of the environmental and economic
impacts of the energy facility typeé considered in this report and a framework
within which these impacts can be organized. Because of the'spécific nature of
the data requiréd, this framework cannot be used to perform a regiénwide general
facility‘analysis. Rather, it Has been included to provide the coastal zone
manégement programs with a concise framework within which they can evaluate pro-
posed energy facilities. In addition, it provides a useful summary of the major
facility activities as well as the potentially affected environments. Finally,

it has been used as a guideline in development the accompanying text material.

(l) Framework Approach

For each facility type,.thére is a general discussion on potential im-
pacts to both the natural and cultural environments. Following this, there is
an activity impact matrix specific to each facility type. On this matrix,
activities associated with a given facility are listed on the left-hand side and
are cross-referenced with potentially affected environments. There is a separate
ﬁatrix for each of the major facility types:

e TFossil-Fuel (Coal Power Plants

e Nuclear Power Plants

e Coal Transshipment and Storage Facilities

o 0il Transshipment and Storage Facilities

e Refineries
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The degree of impact would be indicated by a numerical entry at the intersection
of the appropriate activity and environment. An impact scale of -3 (major nega-
tive impact) to +3 (major benefit) is suggested. There would also be a’special
entry for those petential impacts that are inherently immeasurable. It is
impdrtant to emphasize again that this system will not and cannot be used in a
regionwide analysis. It is, instead, intended to be used by the states in

evaluating specific facility proposals.

(2) Facility Activities
The energy facilities considered in this study have been characterized
in terms of activities associated with them. For the purposes of this report,
an activity is defined as fbllows:
Activity——The major actions associated with the construction and opera-—

tion of major energy facilities.

These activities have been further subdivided into one or more impact vectors,
which are defined as follows:

e Impact vectors--Those aspects of an activity which may result

in a significant change in the existing.énvifonment. In some cases, they repre-
sent actions, such as ground clearing and reshaping, equipment use, channeliza-
tion, and shoreline modification, etc. Others”are the result of an activity,
such as influx of temporary work force, wastewater discharge, thermal effluents,
etc. It is important to note that they are not potential impacts themselves but
rather are elements of facility operation or construction that may cause impacts
on certain aspects of the natural and cultural environment.

The following material presents definitions of all activities and impact
vectors used in the five facility-type matrices. |

(a) All facilities

Construction——-That activity associated with the actual development of
the energy facility. It is common to all facility types and is found on each
matrix.

e Ground clearing and reshaping——Thosé operations involving a

physical disruption of the ground surface, including stripping of vegetationm,

grading, excavation, road building, and site restoration.

¢ Equipment use--Those impacts directly attributable to the Qse

of conmstruction equipment, such as noise, dust, air pollution, etc.
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o Channelization, shoreline modification, and other water-

related activities——All construction activities associated with the water, in-

‘cluding channelization of harbors for moving heavy equipment and material to
the site, construction of breakwalls, jetties, and other shore protection de-
Vices, construction of docks and terminals for fuel and‘prodﬁct transshipment,
and the construction of water intake and outlet structures. ,

e Material movement to site--Those impacts related to the move-
ment of construction materials to the facility site, e.g., disruption of local
traffic patterns, deterioration of roads, dust, and noise.

o Influx of temporary work force--The impacts of moving a large

(1,000-3,000-person) work force into a local community during the construction
of a major facility. These impacts may be expressed in terms of increased
demand for housing, increased local business activity, increased local inflation,

increased demand for public services, ete.

® Public service requirements--The impact that construction of
a major new.energy facility woﬁld'have on 1§vels of pubiic services required in
the local area (independent of those above), including public safety (fire,
police,'and medical proteétion), water supply and wastewater treatment facili~
ties, governmeht services, etc.

e Land committed to facility--The impact of the lost opportun-

ities for potential uses of the land committed to the development of major
energy facilities (several hundred to several thousand acres).
e Other--Facility or site specific construction activities,

specified on a case-by-case basis.

(b)' Nuclear power plant operation

Reactor Operation--Those impacts associated with the production of power

from a nuclear reactor facility. This does not include those impacts generated
by the cooling system, by fuel and waste handling, or by the transmission of

the electric power.

e Rad emissions—-Those impacts generated by the emission of

radionuclides to the air and water. While a portion of these radionuclide emis-
sions are associated with the cooling system, they have been included here to
provide for the more general case of overall plant operation.

e Wastewater discharge--Those wastewater effluents not associ-
-

ated with the cooling system nor containing radionuclide emissions (e.g.,

]
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stormwater runoff, sanitary sewage, and other non-process water uses).

¢ Human service requirements--The long-term employment and

public service requirements of operating a nuélear power plant fécifity; Thi;
includes plant operating personnel, public safety requirements (possibly includ-
iﬂg disaster training for police, fire, and medical personnel), increased gov-
ernment services, etc. ‘. _ :

e Accidents—-The potential for major disaster occurrences (e.g.,
core meltdowns and radioactive gas emissions). Because of the potentially'cata—
strophic nature of such an event, its impacts are immeasurable. This category
has been included primarily.to emphasize that such events should be considéred
when judging a proposed nuclear facility. N |

Fuel and Waste Handling-~-Both an activity and an impact vector. For the

purposes of this étudy, consideration of fuel and waste handling proble@sihas
been limited to those aspects directly related to the energy facility si;é; if
is beyond the scope of the present project to consider problems related to waste
reprocessing and ultimate disposal. - While such problems are not explicitly~dis—
cussed in this report, they must be considered as part of an overall site approv-
~al process. V - 7

Cooling--Those impact vectors directly related to the operation of the
facility cooling system. .

e Thermal effluent--Those environmental impacts related to the

release of heated water from the cooling system into the environment.

® Chemical additions--The impact of the various chemicals, such

as chlorine, added to the cooling waters to prevent fouling, scale formation, etc.

e Blowdown water—-—That fraction of the cooling water removed to

prevent the build-up of an undesirable levels of dissolved solids in the cooling
water system. It does not include water removed from the boiler-turbine system.

e Makeup water requirement--The impacts resulting from cooling

system consumptive water use.

e Fog/drift--The impacts of the production of a}Visible water
vapor plume (fog) and the deposition of dissolved solid material on the ground
surface (drift).

. Entrapment/im@ingementw—The physical impact or damage that

the cooling water intake has on aquatic organisms (primarily plankton and fish).

e Visual intrusion—--Those impacts associated with the physical

presence of a major structure as they relate to the surrounding environment.
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Transmission--Those impacts related to the transmission of electrical
energy via EHV and UHV transmission lines. Also included aré those impacts of
maintaining these large bulk transmission systems.

e Visual intrusion--(See previous definition.)

e Disruption of human activities--Those impacts related to a

limitation on the use of land or the movement of people across it. Examples are
the fractionation of property by rights-of-way, and the limitation of the use
of lands within a right-of-way.

e Natural system disruption--Those impacts affecting the ecology

of an area. They may be reflected in changes in the species diversity of the
plant and/or animal communities in and around the area of interest.

e FElectric field effects—-Potential impacts of high energy

electric fields, especially those associated with UHV (765 KV and larger) trans-
mission lines. Examples of these potential impacts include. radio noise (RN),
television interference (IVI), audible noise (AN), induced voltages, and pro-

duction of ozone near the lines.

(c) Fossil fuel (coal~fired) power plant operatidn.

Fuel Transshipment and Storage~-The receiving, movement over short dis-

tances, and storage of coal at fossil fuel power plants.
e Noise-- The impacts of noise generated for a given activity.
e Particulates—- The impacts of fine solid materials given off
to the atmospheré during fuel processing and storage or combustion.

e Leachates and runoff-—The impact of material leaching and

washing off of stored coal énd surface wash from plant site in general.

e Visual instrusion--(See previous definition.)

e Human activity disruption—-—(See previous definition.)

e <Equipment use--Impacts associated with the use of fuel-hand-

ling.equipmenf.

Plant Operation~-That activiﬁy directly rélated to the operation of a
fossil fuel power plant to produce electricity.

" @ Wastewater discharge—-(See previous definition.)

e Particulates——(See previous définition.)

® SOy emissions=--The impacts of sulfur emissions from plant

operation and fuel processing.
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o NOx emissions—-The impacts of nitrogen oxide emissions from
fuel processing or combustion.

e Human service requirements--(See previous definition.)

® Accidents--(See previous definition.)

Cooling--(See previous activity and impact vector definitions.)

Waste Handling and Storage—-An activity associated with the disposal and
storage of waste from fuel combusfion or processing. This may include fly-ash
and spent sulfur dioxide control materials (limestone, dolomite, etec.). Impact
vectors included under this activity have been satisfactorily defined previously.

® Leachates and runoff--

e . Particulates—-

e Visual intrusion-- (See-previous definitioms.)

® Human activity disruption--

¢ Natural system disruption--

Transmission--(See previous activity and impact vector definitions.)

(d) Fuel transshipment and storage facilities
General--Activities common to both coal and oil transshipment facilities.

® Harbor maintenance--The impact of additional harbor mainten-

ance required to service fuel transshipment and storage facilities, including
such operations as dredging, dredge spoils disposal, breakwater construction, etc.

e Waterborne material movement--The impacts of additional harbor

traffic related to the development of a fuel transshipment and storage facility.
It only deals with impacts in the harbor area, not on the lakes in general.

e Overland material movement--Impacts of material movement in

the vicinity of the facility. It does not include impacts of the movement of
material from the point of extraction to the facility.

Coal Facilities--Those impact vectors specific to coal transshipment and

storage facilities. All impact vectors included under this activity have been
defined previously.

e Human service requirements——

® Particulates--

® Leachates and runoff--

- (See previous definitions.)
& Visual intrusion--

e Human activity disruption--

"o Equipment use——
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0il Facilities--Those impact vectors specific to oil transshipment and

storage facilities.

e Hydrocarbon emissions--~Those impacts associated with the dis-

persion of hydrocarbon vapors into the atmosphere.

. Leéks and spills~-Those impacts that occur through the re-

lease of small amounts of oil into the environment.

e Visual intrusion--(See previous definition.)

e Human activity disruption—-(See previous definition.)’

o Accidents--(See previous definition.)

(e) Refineries

Crude . 0il Receiving and Storage--Those impact vectors related to the

movement of crude 0il from its arrival point (e.g., pipeline, tanker terminal,
or rail terminal) to the refinery complex and its storage onsite. All impact
vectors included in this activity have been defined previously.

e Hydrocarbon emissions--

e Leaks and spills--

® Visual intrusion-- : (See previous definitions.)

e Human activity disruption—-
e Accidents— '

Plant Operation--Those impact vectors related to fuel processing at a

refinery. (The following have been previously defined.)
® 50x emissions—-

e NO, emissions—-

e Particulates--

e Hydrocarbon emissions—-—

e Other emissions-—-Impacts associated with the emission of

other refinery residuals to the atmosphere, including aldehydes, carbon monoxide,

i

and ammonia.

e Leaks and spilis——(See previous definition.)
_ e Solid wastes--Impacts stemming from handling and-disposal of
refinery waste materials, such as sludges and biological solids.

e Cooling water consumption--(See Makeup Water Requirement.)

e Process Water Consumption--Water consumed in processing crude

0il and feedstocks independent of the cooling system requirements.
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- ® Wastewater effluents——(See previous definition.)

e Visual intrusion--(Sée previous definitiom.)

. Accidents——(See'preVious definition.)

Product Storage and Shipping—-The activity with the impact. vectors re-

lated to the storage of refinery products and their transfer into a shipment -
system (truck, train, pipe, or ship). All associated impact vectors have been
defined previously.

e Hydrocarbon emissions~-

e Leaks and spills——

e Visual intrusion—- - (See previous definitionms.)

e Human activity disruption--

e Accidents—-

(3) Impacted Environments

The envifonments potentially impacted by the activities associated with
the construction and operation of energy facilities may be‘conveniently divided
into two major categories: natural and cultural. The natural environment in
this analysis refers to the existing physical, ‘chemical, and biological charac-
teristics of a site or area which may be altered by a proposed activity. The
cultural environment may be distinguished from the natural by emphasizing the
.attributes, uses, and alterations 0f the environment associated with human
development. These may be divided into‘the social, economic, and physical

aspects of the human environment.

(a) Natural

(1) Physical and chemical characteristics

Dividing the environment into its tﬁree major‘cdmponents. terrestrial,
hydrological, and atmospheric, it is possible to describe the existing conditions
and suggest how those conditions may be affected by a proposed activity. Under
terrestrial are included the existing soil characteristics defined in terms of
quantity and composition and landforms which define the natural topography.

The hydrological category includes both the quantity and quality aspects
of the Sufface and ground-water systems. It is necessary to define the existing
characteristics of water supply and water quality in order to détermine the

potential impact of a proposed activity, such as the development of a cooling
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system and the associated additional demand for water. Changes in water quality
that result from this activity are potentially important impacts and should be
accounted for in an impact analysis.. Examples of such physical and cﬁemical
quality changes would includé alterations ‘in temﬁeratufe due to thermal dis-
charges from cooling systems. and increases in chloride content as a result of
chemical treatment. ‘ _

The atmospheric category includes the local meteorology of a proposed
site and the ambient air quality associated with the area. Because of the
importance of the meteorology to local circulation patterns and affected land
.uses (e.g., agricultural), any potential impacts from energy facility activities
should be outlined prior to implementation. Likewise; any alperations in air
quality, beneficial or detrimental, which may result from a proposed activity -
Should be noted in an environmental impact assessment. An.example of this would
be the increase in hydrocarbon levels associated with the emplace@ent of a new
0il refinery. | ‘

(ii) Biological conditions

The natural biological conditions can be divided into the terrestriai
and aquatic ecology of a given area. |

.. The terrestrial ecology can be categorized in terms of the vegetation

and the wildlife which characterize an area or site for a proposed energy facil-
ity. Because of the complex interfelationships within these categories, it is
important to outline apny potential alterations or disruptions in the vegetation
and wildlife communities as a result of activities associated with the constrqu_
tion and operation phases of a proposed facility.

Likewise, impacts on aquatic lifé, such as disruption of benthic com-
munities due to dredging, entrainment; and impingement of nektonic communities
by water intake systems, and alteration of planktonic life dﬁe to thermal changes,

are all potentially significant and should be addressed in an overall assessment.

(b) Cultural
The cultural environment refers to the attributes, uses, and alterations
of the natural enviromment associated with human development. These can be cate-

gorized into social, economic, and physical headings.
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(i) Social ‘

Included in the social division of thg cultural environment are the un~
quantifiable aspects associated with aesthetics and human interest and the poten-
tially sensitive areas of public health.

Aesthetics and human interest refer to the prevalent values assigned to
natural features such as scenic views and vistas, wilderness qualities, land-
scape design, unique physical features (e.g., sand dunes), parks and reserves,
rare and unique species and ecosystems, and historical or archeological sites.
It is possible that activities associated with the development of energy facili-
ties may create, enhance, alter, reduce, or destroy those features to‘which
value or interest is attached in a particular area and this impact should be
noted.

Factors related to public health which may be affected by a specified
activity include ambient noise levels, quality and quantity of drinking water,
air quality, and safety. In this case, safety refers to the degree to which
public well-being may be éffected in the,evenﬁ of a major accident such as

radiation leaks, fires, or terrorist attack on the facility.

(ii) Economic

Included in the economic section are those areas of the cultural environ-
ment related to the framework within which the human community functions: employ-
ment, housing, infrastructure, land value, and local economy.

Impacts on employment can be divided into short-term effects related to
the conétruction of a facility and any long-term effects due to increases or
decreases in the maintenance and operation staff. Other possible impacts on
employment are the indirect or multiplier effects associated with the increased
demand on related goods and services, and the decrease in employment associated
with new automated technologies.

Housing supply and demand in an area are directly affected by the influx
or workers associated with a construction project on the short term and permanent
staff on the long term. In order to meet housing requirements, this impact must
be assessed during the planning stages.

‘Infrastructure refers to the existing transportation network, waste dis-
posal systems, utilities,band public services that are required for support of a
population in a given area. Changes in these requirements as a result of the .

"development of an energy facility should be planned for and are thus included in



185

the impact assessment. Safety services in this section refer to police, medi-
cal, and fire services.

, Land values may change as a result of energy facility development and
related activities. These land valqes are divided into residential, agricul-~
tural, commercial, and industrial categories and are considered with regard to
their proximity to the proposed facility. 1In oéher words, it is poésible that
residential land values adjacent to a proposed refinery would decrease for its
present use, whereas, the value of residential land somewhat removed from the
facility would increase due to added demand from added employees.

Finally, the local economy of an-areé may be affected by a proposed
enefgy facility in terms of changes in governmental budgetary or fiscal effects,
and positive or negative impacts on local -business activity. ‘
e (iii) Physical ;

Physical aspects of the cultural environment include the existing and
potential land and water uses assigned by humans to the natufal environment,

Also included are the recreational values of the natural environment.

Land and water uses have been divided into wilderness and open space,
wetlands, forests, grazing, agriculture, residential, commercial, industrial, and
designated lands (i.e., 'state and federal‘landé). Impacts of energy facility
development differ greatly depending on the existing land use-of the area under
consideration. This is exemplified in the decision of whether to develop on
agricultural land, precluding further agricultural use of ‘that land, or to
develop on land already used by industry. The impacts on land use and potential
. alterations in land use are extremely important in an overall assessment of en-
vironmental. impact. -

Recreational value assigned to a natural area increases or decreases as
a reéult of an energy facility development. Such a change in value should be
recognized at the outset. Recreational categories include hunting, fishing,

boating, swimming, and camping..

(4) Application
The material that follows provides a:general survey of the types of
natural and cultural impacts that may accompany the construction and operation
of a major new ehergy facility. Because it deals with general energy facility

types rather than with specifically proposed projects, it cannot reach the level
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of detail necessary in actual project evaluation. It wiil, however, focus atten-
tion on certain aspects of each fécility type that should be addressed in such an
evaluation. ‘
The matrices accompanying each discussion are intended to be used as--
guides in developiﬁg a facility siting evaluation process. As such, they can
be used in several ways. The activities and environments listed on the matrices
could be used as guidelines in developing the elements of such a process. .In
addition, the matrices themselves could be used as a part of thée evaluation pro-
cess. This could be done in one, or both, of two ways. They could be used by
the state site review agency or agencies in evaluatihg specific energy facility
siting proposals. Alternatively, they could be used by utilities and companies
in developing reports on the environmental and economic impacts of their pro-
posed projects. Ideally, the state agencies and the companies would use the
same framework to facilitate a more comprehensi§e and free-~flowing procedure.
Before the analysis of major facility operation. impacts, there is a

general discussion of comstruction activity impacts common to all.

b. Energy Facility Construction

Because most construction activities are common to all of the facilities
considered here, discussion of théir impacts has been grouped into this one sec-
tion. Where differences do exist, e.g., in period of construction, size of
labor force employed, and-overall project scale, they will be highlighted and
discussed separately. In general, power generating facilities of both types
require the longer time (7-10 years) and a larger labor force (peak of more than
2,000 persons) for construction than transshipment facilities, which require the
less than 2 years and 100-200 persons. The discussion will first address

impacts to the natural environment and then examine cultural impacts.

(1) Natural Environment
Construction activities represent a major disruption of the local environ-
ment that can result in significant changes in the surrounding air and water
quality.  While details as to what those impacts would be and how extensively
they would chénge the existing environment will vary from site to site, a certain
amount of generalization is possible. In a report published by the EPA [599],
three classes of construction—rela;ed pollutants were identified: sédiment,

chemical, and biological. Of these, very little is known in a quantitative way
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concerningvchemical'and biological pollutants. The principal biological pol-
‘lutants are associated with poor éanitary conditions at the site as well as soil
organisms released through the physical disturbance of the earth. The major
chemical pollutants associated with construction activities are petroleum pro-
ducts (the largest group), pesticides, fertilizers, synthetic organic materials, .
heavy metals, additives used to maintain'desirable‘soil characteristics (iﬁclud-
ing lime, fly ash, asphalt, phosphoric acid, salt, and calcium chloride), and
cbnstrucfion chemicals (glues, solvents, sealants, ‘etc.)

_ Several studies have looked at the effect of construction activities on
erosion rates and sediment léads. One study in the Washington D.C. area found
that’, while lands under natural conditions contributed sediment at a rate of
less than 70 metric tons/kmzlyr, land under development contributed 354 to
42,350 metric tons/kmz/yr [cited in 599]. Other studies have demonstrated simi-
lar results: a stﬁdy in nqrthern Virginia showed that construction activities
representing only 6 percent (72.5 ha) of the surface area of a watershed con- \
tributed 94 percent of the 33,500 metric tons of sediment transported from the
basin during a 3-4 year petiod of record [cited in 599].

"In a report prepared for the Atomic Industrial Forum [173], four phases
in the facility construction process were identified: '

® Preconstruction--Those activities which closely follow site selection,
including site inventory, environmental monitoring, and implementation of. tem-
porary impact éontrols.

e Site Work--Site clearing and construction of temporary buildings,
access routes (roads, railroad»spufs, and channels and docks) and associated
facilities. '

e Permanent Facilities--Activities associated with construction of
facility components.

e Project Closeout--Removal of temporary buvildings and final landscaping.

The principal pgllutants and potential impacts associated with each are listed
in Table 17 [from 203].

~The distribution and magnitude of these impaéts varies with the type of
facility being constructed. TFor example, impacts on the aquatic ecosystem, par-
ticularly the benthos, might be greater in the deveiopment of a.new fuel trans-
shipment facility for which majdr harbor and channe} modification may be neces-

sary. In similaf fashion, water quality impacts stemming from erosion of



TABLE 17

POTENTIAL ENVIRONMENTAL IMPACTS RESULTING FROM CONSTRUCTION PRACTICES

_ Consiruction Practice

Erinary Follutanis

Potential Environmental Irpacis

a. Site Inventory Short-terin aad nominal
(1} vehicular traffic Dust, noise, sediment Dust, sedirent, and tree injury
(2) Test pits Tree root injury, scdiment
b, Enrvirencental morit- Visual Negligivle if properly ¢one
orin N
¢. Temporary coatrols Short-ters and nominal
11) Stormwater Vegetation, water quality
(2) frosicn & sedi- Sedirent spoil, rurrients, Vegeration, water guality
rent salid waste
(3) Vegetative Fertilizers in excess
is) Dust Negligible if properly done
2. a. Clearirg and demo- Short-term
lition
(1) Clearing Decrease fn the area of protective tree, shrudb, and ground
Dust, sediment, noise, covers, stripping of topsoil; increased soil erosion, sedimen-
wocd vastes . tation, and stormwdater runoff; increased sircam water tempera-
i tures; modification of stream banks and chaanels, water quality
{2) Dawolition Increased dust, noise, solid wastes
b. Tecporary facilities Long~term .
{1) Shops & storage Increased surface areas imparvious to water infiltration,
sheds Gases, olors, funes, particulates, increased water runoff, petroleum products
(2) Access roads & dust, deicing chemicals, noise Increased surface areas impervious to water inflltratien,
parking lots petroleua products, waste waler, increased weter runoff, generation of dust on unpaved sreas
(3) Urility trenches solid wastes, aerosols, pesticides Increased visual impacts, soil erosion, and sedirentation for

& backfills

(8} Sanitary facili-
ties

(5) Fenzes

(6) Laydown areas

(7) Concrete batch
plant

(3} Terporary aad
permanent pest
contral (ter-
nites, weeds,

Sediwent, dust

short periods
increased visual jmpacts, solld wastes

Barriers to animal migration

Visual irpacts, increased runoff

Increased visual impacts; disposal of wastewater, Increased
dust and noise

Non-degradable or slowly degradable pesticides are accunulated
by plants and animals, then passad up the food chain_te men,
Degradable pesticides having short biological half-lives are
preferred for use

insects)
«©. Earthwerk . Pust, noise, sediment, dedris, Long-term
(1) Excavation wood wastes, solid wastes, pesti- tripping, soil stockpiling, and site gradingi iucreased eros-
{2) Grading cides, particulates, dituminous fon, sedimentation, and runoff, soil cempaction; increased In
{3) Trenching predacts, soil conditioner chemi- sofl levels of potentially hazardous materiais; side effects on
(%) Soil treatment cals : living plants and animals, and the Incorporation of decomposi-
tion products into food chains, water quality
d. Site Zrairage Long-tern
(1) Foundation Decrease in the volume of underground water for short and long
2rainage time periods, increased stream flow voludes and velocities,
(2) “ewatering Sediment downstrean damages, water quality
€3) ¥11 points
(4} Streas channel
relocation
<
Decreased soil erosion and overland Flow of stormwater,
Nutrients, pesticides stabilizaticn of exposed cut and fil) slopas, increased water
{2) ferzanent ! infiltrotion and underground storage of vater, minimize visual
seeling and impacts
sodding ,
3. a. Transrission lines & Long-tern
heavy traffic arezs
{1) Farking lots particulates Stormwater runoff, petroleun products
(2) Svitehyord Visual impacts, sediment, runoff
(3) Railroed spur line torm-ater runof f
b. Buillirgs Long-tern
(1) Warehouses Impervious surfaces, stormvater runoff, 50lid wastes, spillages
(2) Sanitary waste Solid wastes Odors, discharges, bacteria, viruses
treateant
(3) Coolirg towerss Visual impacts
c. Felated facilities Long-tern .
€1} Feactor intake & Shoreline changes, bottom topography changes, fish migration,
dischargs chimne beathic fauna changes
{2) Hater supply € Vaste discharges, water quality
teeatment
¢ (3} Stermwater drain- Sediment, water gquality
age a*, trace elements, naise,
(u) Castevater treszt- caustic chemical wastes, sedirent Sediment, water quality, trace elements
ment spoll, flocculants, perticulates,
{5) Dans £ impound~ funes, solid wastes Dredging, shorelire erosion
rents
(5) Zreakwaters, Circulation patterns in'the warerway
jetties, etc.
{7) Fuel handling Spillages, fire, and visusl impacts
equipmant
{2} 9i1 sicrage terXs, Visusl impacts
contrals, & piping
'(9) Conveying systexs Visuval impacts
(cranes, tkolsis,
<chutes)
(10) Waste handling Yoise, and visual impacts
equipnent (incin-
erators, wood
chippers, trash
corpactors)
d. Security fencing Long-term
. {1) %ccess read Sadiments, wood vastes Jncreased runcff
(2} Fencing parriers to animal moverents
#. Project Closeout &, FRensval of tesporary Short-term
offices £ shops .
{1) Denolition Noise, dust, solid wastes Koise, solid waste, dust
{2) Relocation - Stormuater, runoff, traffic dluckages, saf1 compaction
b. Site restoration 4 Short-term
(1) Finish grading Sediment, dust soil compaction
{2) Topselling Sediment, 'Cust ¥rosian, sediment
(3) Fertilizing tutrient runoff, water quality
{4) Sediment contrals Vegetatioh
¢. Prelininary start-up Short-term

(1) Cleaning
(2) Flushing

Nuetieats, petroleum products

Water quality, oils, phnsﬁha!e and othar nutrients

[203]
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excaveted and cleared(soil might be greatest for a nuclear facility construction
site because of the longer construction periods involved. The impacts associated
with a given construction activity must be evaluated in light of theespecific
‘conditions of the site under consideration and the actions proposed by the
developer. A list of factors having a bearing on these impacts include:

e Resistance of the surface and subsurface soils to erosion by grévity,
water, and wind

o e Chemical and physical properties of the soils and parent materials

e Topography and size of the jobsite.

e Distribution and frequency of rainfall

e C(Care ueed in trapping sediment and collecting liquid wastes

e Area and time duration of exposure of cleared and ekcavated portions
of the jobsite '

® Number of peoble'and machines linked with each jobsite at successive

stages of the construction effort [173; p.4].

- (2) Cultural Environment 7

The impacts of construction on the cultural environment in the vicinity
of a proposed energy facility can be severe as evidenced in the Alaskan Pipe~.
line experience. While it is unlikely that impacts of SQCh magnitude would be
vexperienced in the Great Lakes Region, certain elements of development-induced
cultural system change‘muée be considered.

Tables 18 through'21 present employment profiles for each of the facility
types considered. The‘different facility types show considerable variation in
terms of consfruction time, peak construction employment, and opefating employ-
ment requirements. Because of its small construction manpower requirements, it
is not likely that the development of a new fuel transshipment facility would
cause any significant cultural system impacts. On the other hand, the large
work forces and relatively long construction periods with high levels of employ-
ment for power plants and refineries create the potential for some local social
impact. The magnitude of this impact depends on existing socioeconomic condi-
tions and must be eﬁaluted on a case-by-case basis.

Cultural impacts during the construction and pre-operational stages of
major facilfies development arise from three ﬁajor sources: influx of a large

construction work force, the movement of construction materials through the
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TABLE 18

: -
NUCLEAR POWER PLANTS

éRDPOSED POWER PLANT INFORMATION HYPOTHETICAL
‘Belefonte McGuire River Bend Susquehsnna. AVERAGE ,
(24 30Mve) (2360MwWe ) (1870MWe ) (2100MWe) (2200MWe)
Year | Construction]Operation Const;uctioﬁ Operation | ConstructionfOperation | Construction {Operation| Construction [Operation
1 850 0 850 .0 100 0 300 0o 418 ) 0
2 1500 . 0 1537 | 0 350 0 ‘1800 0 1232 [}
3 2150 0 1810 Q 1200 0 2300 0 1980 0
4 2240 30 1634 ‘ [¢] 2100 . 0 2500 0 2200 .0
5 1660 155 950 30 2000 !} 2400 0 1914 1]
6 630 170 200 170 1650 - 0 1500 0 1254 35
7 o | 1o 0 200 1000 30 800 0 396 105
8 0 170 [ 200 300 0 250 20 1] 140
9 0 170 [} 200 [ 100 100, 60 ¢ 140
10+ 0 170 0 200 0 100 /‘) 0 77 0 140
" (390]
TABLE 19
WORK FORCE PROFILE: FOSSIL FUEL (COAL) POWER PLANTS
PROPOSED POWER PLANT INFORHA’I;IOI{ BECHTEL3
Colstrip 3 & 41 Tombigbee 2 & 31 Pleasant Prairie 1 & 22 ESTIMATES
(700Mwe) (420MWe) (1234Mue) {800MWe)
Year Constrxuction|Operation | Construction Operstion Construction |Operation Construction| Operation
1. 270 0 180 0 48 0 40 0
2 1418 0 972 o 155 0 420 0
3 1415 . 0 972 ‘ 0 566 0 864 0
4 270 ' 173 180 - 112 1131 0 814 0
5 0 693 0 450 5718 ‘ 0 360 109
- 6 0 693 [ 450 845 0 0 109
7 0 693 0 450 81 120 0 109
8+ 0 693 0 450 0 120 0 109
1 (390)

2 [573]), Unit 1 completed in year 5, Unit 2 in year 7.

3 [541), probable error less than 25%.
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TABLE 20

WORK FORCE PROFILE: REFINERIES

| 250 mep! - 200" MBD°
- Low Fuel 0il ' * High Fuel 0il Low Fuel 0il
Year. Const’ructionl Operation2 Constructi_onl Operationz" Construction|{Operation
1 2180 0 1800 0 521 0
2 2180 0 1800 0 2536 0
3 2180 0 1800 0 3272 0
4 0 435 0 410 1257 0
5+ 0 435 0 . 410 0 551
1 [5061]
2 [505]
3 [541], probable error generally'less'than 25%.
TABLE 21
WORK FORCE PROFILE: FUEL TRANSSHIPMENTTFACILITIES
COAL OIL

. . . 1
Superior, ‘Wisconsin

(12 million tons/yr)

"Margquette, Michigan2

. . .3
Superior, Wisconsin

(6.2 million barrels/yr)

Construction Pericd

(months)

Construction
Employment

Operating
Employment

20
100

50

(8 million tons/yr)

12

12
150 - 200

8 - 12

1 1301]

2 1299]

3 [1s8]

4

Based on operator time requirements.
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T . . *
local area, and the presence of the facility itself. 0f these, the potential
for the greatest culturai system damage is associated with the first, while the
greatest potential benefits stem from the third. Of course, the magnitudes of

the costs and benefits associated with each will vary from case to case.

(a) - Influx of work force

For a construction project of the magnitude considered here, there will
be 1,000-3,000 workers employed at the site for periods of up to five years. It
is doubtful that a mix of the skilled tradesmen in the quantities required could
be found locally .unless the site were near a.major metropolitan area. 1In other
cases, a large fraction of the work force would have to come in from outside of
the local area and either commﬁte (daily or for the week days, leaving on week-
ends) or move iﬁto the local area for the duration of the project. Construction
workers generally are willing to commute long distances to job sites, with
50-100 miles each way not uncommon [451]. Figure 14 shows those areas within 75
miles of major metropolitan areas (SMSAs with 1970 populations of 500,000 per-
sons or,morg) in.thé BaSin‘where dailyvcbmmuting may be possible for a large
portion_of the work force. While it may not ﬁresént a complete picture of
"local work force availability," Figure 14 does at least indicate that the south-
ern,>more heavily developed portion of the Basin may generally be less suscepti-
ble to the types of impacts associated with heavy in-migrations of construction
workers. ' » '

The reader is cautioned about drawing gonclusibns from Figure 14 and the
brief dicussion of it that go beyond the material presented. In reality, the
problem of a commuting versus transient resident work force is much more complex,
"depending on many>factors, some site—dependeﬁt, others supralocal. One factor
that must be considered is the attractiveness of the site community in terms of
inducing workers to move from their‘present locations to the local area. For
example, if the workers were being drawn primarily from large metropolitan
areas of great cultural diversity (shopping, entertainment, rec;eation, schools,
etc.) that a rural job site could not offer, then it might be that those that

could commute would do so. If however, the site were in an area similar to those

* ' .

For the purpose of this discussion, the physical presence of the facility it-
self, regardless of its operational status, will be considered under construction.
impacts. Impacts and residuals stemming directly from the operation of the plant
are discussed in later sections.
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in which the potential work force lived at present, there may be more in-migra-
tion to the local community. ’

Another factor is that the contractor and subcontractors may bring a
portion of the.labor'forde in with them, especially for the managerial and
highly skilled engineering positions [451]. Thus, if non-local construction
firms were used, it is likely that at least a portion of the work force would
be brought in form outside of the area.

Labor union practices are alsd important in determiniﬁg the geographic
origin of the construction wotrk force [451]. How jobs are distributed to mem-
bers of the various craft locals 'will influence the mix of commuting versus
‘resident workers:

‘It was found to be a general rule that the location of the

union had much to do with the housing and commuting patterns

- ~of the work force. For instance...more people commuted to the
job site from Leominster and Fitchburg [Massachusetts], a dis-
_tance of roughly one hour by good road, than might have been

expected. The cause of the heavy commuting was the fact that

most of the carpenters working on the site were from the

Fitchburg-Leominster area [and] nearly all the field employees

commuting from that area were, and are, carpenters [451; p.175].

Another factor that should be considered is the condition of the local
(ife, commuting) construction labor market. If unemployment among the skilled
trades is high, then more local commuting might be expected. If, on the other
hand, the available labor force is fully employed, then immigration from other
regions may provide a large percentage of the needed workers.

There are three patterns of work force entry to the local area: daily
commuting, Monday-Friday commuting (where the worker stays in the area during
the week and travels to a permanent home over the weekend), and relocation to
the local area for the duration of the project. In general, the first case, a
daily commuting force, "generates minimal fiscal, social, or political impacts
on a host community" [hypothesis advanced in 600]. 1In a study of the cultural
system impacts of two nuclear facility construction projects (Pilgrim I in
Plymouth, Massachusetts and Millstone I in Waterford, Connecticut) in which

daily commuting.was common, the following conclusions were drawn:

Social, political, and economic impacts upon the towns of
Waterford and Plymouth during construction of their respec-—
tive nuclear plants have been minimal. - The only impact of
any magnitude identified retrospectively is construction
worker traffic. '
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. Most construction workers in the case of Pilgrim I and
Millstone I and II commuted to the site from their
‘existing place of residence within the metropolitan
.areas rather than relocate closer to the site or within the
host community. As a result, little impact on commercial
activity was roteéed in either community. during construction. -

. . hY
In both Plymouth and Waterford, little interaction took
place between construction worker crews and local towns-
people. What interaction did take place was primarlly
1n local grocery stores and taverns.

Speeding by construction workers appeared to be a problem

in Waterford and Plymouth. In Waterford, a police officer

had to be stationed at the entrance to the construction site

each night in order to control speeding onto secondary

town roads [600; pp.9-10].

In the case of Mbnday-Friday eommuting by the project workers, the poten-
tial impacts may be somewhat more lmportaﬁt, depenaing‘on local socio—eeonomic
conditions. During the week, the workers would require housing, food; and recre-
ation in the local area. However, they would probably-not spend a large'portioh
of their wages locally, preferrlng 1nstead to send most of it to their families
for living expenses elsewhere. ‘'This means that service industry requirements
would be miﬁimal.‘ Also, because the workers do not relocate their families into
the local area, impacts on the schools and other family-related systems would be
insignificant.

This is'ndt‘ro say, however, that Mbnday—Friday commuters may not -cause
significant local impacts."The need for housing, especially of a "boarding
house" type, for the workers dﬁring-the &eek may cause changes in the local
housing mix and price structure. Conversions of large single dwellings into
multiple units mdy increase availability to offset this demand. ‘Existing
rental housing may be diverted away from those who would normally rent it as
well. Rents may rise as the demand inereéses, especially as local landlords see
an oppbrtunity‘to increase profits at the expense of the construction workers
- (whose median iﬁcome‘may'be considerably higher than the local norm). Because
of this, Low-income reeidents of'the area may be forced into lbwer quality
hous1ng than they could afford pr1or to the prOJect Finally, the housing mix

establlshed as a response to the prOJect will exist after construction has

ceased, which may leave the local communities with an overabundance of poor

A secondary impact may'Be an increase in building code violations and the need
for an expanded inspection and enforcement program.
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quality rental units [451]. Also, rents may fall once the work force leaves the
area, causing significant local income effects;

- . There will also be impacts felt in other sectors of the local economy.
Food sales may increase, both at markets and restaurants and cafes. Tavern and
bar sales may also incréase [451]. As in the case of héusing, market demand-
response.expansion and inflation may occur in these areas during the construction:
period followed by a sharp decline once the project ends. It is not likely that
there would be significant increases in the durable goods market.

" There are, of course, many factors operating to mitigate these potential
problems. For one, the magnitude of these problems will depend on the local
economic and social structure. It would be' reasonable to assume that, in general,
a large metropolitén area would be better able to absorb the work force without
significant change than would a rural town or small city. Care must be taken not
to over generalize, however, and to examine the economy of the proposed site
localities in'detail to determine how important these effects might be. For
. example, the impécts, particularly with respect to housing, may be considerably
less in areas oriented to a seasonal tourist economy, where excess capacity may
be available for rent.* Also, areas with stagnant or declining populations may
have an excess supply of housing available and, thus, be more able to absorb
the influx of workers.

In éddition, the construction workers may not locate in one area but
-rather, spread out into surrounding localties. This avoids a concentration of
the impacts of this phase (subject to the qualifications diséussed with respect
to local fiscal effects below). ' /

In some/cases, a substantial portion of the work force may relocate into
the locality of the project. The impacts of such an immigration can be signifi-
cant, ‘subject to the caveats discussed above. Demand for housing in this case
will be shifted away from the ''boarding house'" market, into family dwellings.
This may cause a decrease in availability of rental units and a limited increase
in new home'starts. An important source of housing for construction worker
families is the mobile home sector [451]. Because rapid development of mobile
home parks can bring problems with public service support and conflict with

existing residents (especially in areas of limited experience with this form of

o : :
Owners may also prefer to rent to construction workers on a year-round basis,

rather than depend on temporary tourist occupancy.
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housing), the expansion of these facilities‘should be‘carefully planned and inte-
grated into the locai system.

An overview of the local respomse to the demand for new housing has been
summarized as follows:

Recent population trends and the age structure of the local
population are important: in an area which is stagnant or
declining in population, and which has relatively few younger
people, rooms or larger parts of existing houses may be in
great supply and obviate the need for other sources. An area
which is growing rapidly and has many young families is more
likely to meet some demand with permanent housing, because
such housing is likely to be saleable or rentable after con-
struction ceases. '

The availability'of sites for mobile home parks, the import-

ance of tourism (and, thus, the abundance of motels and inns),

and the attitudes of owners toward conversion and renting

space to strangers are all relevant factors. The general

amenities and quality of public services will also influence

choices of workers, especially those bringing families.

Thus, the sources of supply of housing which are easily

o expanded in particularly favored communities will weigh

heavily in determining the mix for the whole region [451 p. 179]

In addition to demand for new housing and associated services, there will
also be a general increase in local business activity. As in the case of the
weekend commuting, food and food service sales will increase, although to a
greater extent in this instance. There will also be increases in other sectors, '
including both durables and nondurables as family-oriented demand rises. '

As a net result, more of the consturction payroll will be spent locally,
- generating secondary income benefits. The size of this income multiplier effect,
~as it is called, is determined primarily by two important factors, the marginal
propensity to spend locally (c), and the fraction of sales that becomes local
*
income (h). The general formula is:
' j
multiplier = 1
1-(c) (h)

The larger the value of the multiplier, the greater the secondary income benefits.

The marginal propensity to spend locally is simply the fraction of'total

income spent on locally provided goods and services. As such, it depends on the .

This concise explanation of a potentially complex concept is taken from
reference 451.
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mix of goods available locally, relative prices between local and imported goods,
the availability of imports, and the type of goods and services desired.

Finally, movement of families into a locality for the term of the pro=
ject could have impacts on other services, sﬁchvas schoéls, sewers, health care,
police, churches, etc. The school system especially could be adversely affected,
as enrollment increases, but only for a short period (2-7 years). Because the
vcrowding.is only temporary, new additions may not be warranted. This does, of
course, depend on the enrollment in the system relative to capacity before the

project begins.

(b) Movement of material through the local area
In addition to a movement of workers to the site of a new energy facility
there is also a large-scale movement of material:

All plants require substantial amounts of materials to be
moved to the plant site. The most important of these are
the concrete required for buildings and dams; steel for.
concrete reinforcing and for structural frameworks; and
large pieces of equipment, such as turbines, parts of
boilers, pipes, etc. These materials can be moved to the
construction site by any one of three ways, by truck, by
rail, or by barge, depending upon how accessible the site
is to each of the modes and where the materials are being
shipped from. In general, the greater the dependence on
highway transportation, the greater the impact on the
surrounding communities [451; p.180].7%

The major transportation-related problems are local system congestion

(both by worker traffic and material delivery to the site), increased risk of
’accidents, and deterioration of the roadbed, curbs, and bridges;

There may also be local improvements ﬁo the transportation system brought
about by the project. For example, relocation and improvemeﬁt of existing road-
- ways could provide improved access for the local residents after the construction

period has ended.

Related to the movement of constructiéﬁ materials through the local area
is the local purchase of materials to be used at the site. 1If the area is
highly industrialized and produces structural steel, piping, equipment, or other
materials, then a significant share may be bought locally. However, if the area

is rural with little heavy industry, then the locally purchased material will

See dixussion of Transportation Access Requirements in description of, nuclear
power plants.
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" most likely be limited to sand and gravel.

(¢) Impacts of the facility's presenée

The presence of a major new energy. facility, even prior to its oberation,
can produce significant changes in the local socioeconomic system: One of ‘the
most obvious of these impacts is the addition to the.local tax base., A new
facility valued at several hundred million to more than‘one billion dollars will
pay several million dollars per year in property taxes upoﬁ_éompletioﬁ.* Assum~.
ing that total tax revenue to the local jurisdictions remains constaﬁt, this
would mean a tax reduction for all other property owners. ‘The size bfbthis re—
duction depends, of course, on the tax value of the plant relative to the total
local tax base. Figure 15 illustratés the range of effects that a new plant'

might have on the tax rate as its share of the tax base changes.

FIGURE 15

EFFECT OF A MAJOR NEW FACILITY
ON THE LOCAL TAX BASE
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[Source - 451]

* . ‘ .

- It will also produce property tax revenue throughout the period of construction
in proportion "to the total amount expended by the utility on investment to

date’” [451; p.194].
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" In a case study of two towns within which nuclear generating plants pro-
vided 50-60 percent of the local tax base, workers from Oak Ridge National Labo-
ratory found the following:

The major impact of the nuclear plant in both Plymouth and Waterford
is the large increase in tax base provided by the operating reactor.

One option chosen by both communities has been to lower (or stabi-
- lize) the existing tax rates while currently using the additional
revenues to significantly increase public services and facilities.

Both communities have taken some steps to professionalize adminis-
tration of services through hiring new staff and creating some new
positions in local government. In both communities, new depart-
ments of public works have been established and town planners

have been hired to control future land use development. In
Plymouth, a town manager has been hired to oversee local ’
affairs [600; p.10].

In addition, to direct tax benefits from the new facility, there will be
some éecondary tax revenue gains. For example, new housing for construction and
operating employees will expand the facility tax base. Aléo, market value of
commercial property may increase in expectation of higher profits [451]. Finally,
there may be added benefits in cases where local communities can levy sales and
income taxes, especiaily during the construction period.

These benefits do not accrue without offsetting costs, however. The Oak
Ridge study cited above also has identified a number of'problems created by the
new facilities:

External relationships of the two communities have been altered
by the presence of the nuclear power plant, principally because
of the augmented tax base. The presence of the nuclear power
plant may create new tensions or exacerbate existing tensions.

_Efforts have been initiated in both states to redistribute the
utility tax payments so that a larger proportion will go to
other jurisdictions and/or the state.

Neighboring towns have, in varying degrees, become resentful

or antagonistic over the favored status and resources of the host
community. The transportation of nuclear waste.through neighbor-
ing towns in both Plymouth and Waterford has caused some concern
and has resulted in challenge of the legality of the tramsfer of
that waste.

The sudden population growth occurring in Plymouth since 1968

(the beginning of the nuclear plant construction) was intensi-
. fied by construction and operation of Pilgrim I, but growth

would have occurred soon because of regional growth patterns
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and proximity to Boston. Growth was one consequence of the low-

ered tax rate in Plymouth [600; pp.11-12].

. .While these conclusions ate based on the study of a specific situation,
they do highlight a problem that may be true in the general case. That is,
while tax revenue (especially property tax revenues) generated by the facility
accrues primarily to the host jursidiction, the costs may be shared with several
surrounding communities. '

There are other probléms related to local fiscal effects as well. For
example, the actual assessment and taxing proéedure may be very complex, causing
prbbléms for- local officials. 'There are sometimes problems with deciding what
portion of the‘ facility is taxable, how to tax transmission line easements, how
the presence of the plant or.conétxuétion activities affect neighboring property
values, etc. [451]. Resolution of problems such as these may be beyond the
capability of local administrators. o '

Another problem is that plannning and implementation of programs to miti-
gate adverse impacts, especially during the construction phase, must be done '
before the project,begins.,.Tax reyehuélto finance these programs, however, is
not available until after. construction has begun.(see Table 22). This lag

effect can produce dislocations in the local fiscal picture.

bl

TABLE 22

TAX PAYMENTS DURING CONSTRUCTION

. OF THE JIM BRIDGER POWER PLANT

Tax Year o Property Taxes ($)
1972 ' : $ 37,000
1973 : 490,000
1974 L 1,285,000
1975 S 3,000,000
1976 o . 4,000,000
1977+ o B 5,000,000

[Source - 451]
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Another source of monetary benefits is the interét paid on the bonds to
construct the facility. However, it is likely thaﬁ these monies will be spread
~out among a large group outside of the local area and, heﬁce,'will not add direct-
ly to local income.

In addition to monetary costs and benefits, the presence of a large
energy facility will have other impacts of both a local and-regional'scale. In
many cases, at ‘least a portion of the land ﬁsed for such a facility will Bé-
unavailable for other useés for at least 30-40 years. The long-term commitment
of a site of the size considered here (range of 300 to approximately 3,000 acres)
will affect -development patterns on a local and, perhaps, a regional scale. 1In
addition, potential uses displaced by the facility must be considered, especially
in terms of ‘alternative sites available to them. This analysis should also in-
clude possible uses of water resources that may be preempted in the long term.

Related to this is the problem of potential land use'éonflicts that may
arise, both in terms of existing development patterns and future changes. A
large facility does not exist in a vacuum and must be related to the socio-
economic matrix within which it is located. Included in this is the problem of
aesthetic disruption and visual intrusions which may be considered to be a
measure of harmony between human artifacts and the existing environment. Natural
draft cooling towers, tall stacks, and large distillation and cracking towers

can significantly degrade the quality of surrounding environment.

(d) Summary

The evaluation of facility impacts during the construction and pre-
operational stages is a complex and confusing task., The discussion presented
above coveredbonly part of the picture, giving major highlights without filling
in the many gaps and details needed to do a complete analysis. Table 323 presents
a list of potential construction phase problems. Used in conjunction with the
facility activity impact matrices, it should present at least a starting point
in evaluating the cultural impacts engendered in the construction of a new

facility.

c. Operating Impacts

The major impacts caused by the operation and maintenance of a large
energy facility are related to the production,. storage, and release of residuals

to the water, air, and land. 1In contrast to the construction phase impacts
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which are primarily related to the cultural environment, those produced by plant
operations tend to be more closely tied to the natural environment. This is not
to say, however, that they do not affect the cultural system, but rather that
their impacts are generally channeled through the haturai system. For example,
changeS‘in air quality caused by plént emissions could lead to public health
problems and reductions in land values close to the plant site. ' _

In many cases, the linkages between these natural system changes and
resultant changes in the cultural system are poorly understood; This is espe-
cially true where those changes require‘long periods of time to accumulate and
become measurable. As a result, a discussion of the environmental impacts caused
by facility operation must deal primarily.with identifying the residuals produced
rather than the effects of those residuals on the natﬁralband cultural

environments.

(1) TFossil Fuel (Coal-Fired) Power Plants
‘Table 24 presents a general summary of the types of impécts associated
with the major activities in the power generation fuel cycle,* while Figure 16
diagrams the major impacts specifically related to the operation of a coal-fired
power plant. The discussion below is organized by major activity types as dé-
fined previously and shown in Figure 16. For a discussion of the impacts related
to fuel transshipment and storage, the reader is referred to the section on Coal

Transshipment and Storage Facilities.

(a) Plant operation

Table 25 presents estimates of thé air-borne effluents produced by a
1,000-MWe plant both with and without emission controls. While this type of
information may not indicate the effect of'these emissions on the enviroﬁmént,
it does at least provide guidelines as to the scale of the problem.

The impacts and interactions of these éir—borne residuals on the environ-
ment are generally not understood at this time. Of the major pollutants listed
in Table 25, the one most easily controlled at present is particulate matter.
Current control technology allows collection efficiencies greater than 99 percent

[546, 222, 451, and others]. For this reason, the most visible effects of

% - N

The entire fuel cycle has been included here to provide the reader with a
broad perspective of the impact picture. Only those activities directly related
to this report are discussed further. ‘ '
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FIGURE 16

DIAGRAMATIC SUMMARY OF
COAL-FIRED POWER PLANT ENVIRONMENTAL IMPACTS
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