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NRC LESSONS LEARNED FROM THREE MILE ISLAND:
A TIME FOR ACTION AND NEW DIRECTIONS IN SAFETY POLICY
FOR NUCLEAR POWER PLANTS

Roger J. Mattson
U.S. Nuclear Regulatory Commission

Investigation of the Accident at Three Mile Island

The accident that occurred over a year ago a* the Three Mile Island nuclear
power plant was traumatic -- especially for the people lTiving in the region of
the facility near Harrisburg, Pennsyivania -- as well as for utilities; nuciear
plant suppliers; and governmental authorities at the Tocal, State and Federal
levels. The accident at TMI received extansive media coverage and also produced
fear and anxiety among a wide segment of the public, especially pecple living
near other nuclear power plants. Indeed, it is now apparent that NRC's safety
pclicies should be formulated so as to deal not only with safety and economic
tradeoffs, as recommended by the Kemeny Commission (Ref. 1), but also to deal
constructively with what Robert DuPont has characterized as "nuclear phobi "
(Ref. 2). 1In this lignht, this paper describes NRC's status on lessons learned
from the accident at TMI and our continuing search for new directions in the
formulation of safety policies for the siting, design, and operation of nuclear

power reactors.
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Since the accicent at Three Mile [siang on March 28, 1979, there have Deen an
abuncance of studies and investigations of the causes of the accicent and
recommencations for corrective actions. Amcong these who have investigated the
accicent are committees of Doth houses of the Congress, the Sresigent s
Commission on the Accicent at "hree Wlg [siang, tne NRC Specia! Inou'ry
Groug., the NRC Advisory Comm' ttee on Reactor Safeguards, the Lessans-L2arned
Task Force ang the 3ul’etins ang Croers Task Force of tThe NRC Jf%ice of

Nuc lear leactor Reguiation, and the Special Review Group of the NRC TF%ice of
Imspection and Enforvement (Refs. 3=14). (Jthers eho Nave s*uc’ed the aclcent
include 3 mmber of State groups, ‘naivicual utilities ang mew *NCustry organi-
Zatioms, such as the Atomic Incustrial Forum Policy committee on Follow=up 3
the Three Wile Island Accicent, the Nuclear Safety Analysis Center cperated
for the elect~¢ utility industry Dy the Electric Power Research Institute,

and the [nstitute for Muclear Power (peraztions (Refs. 15 ang 18

The Conception of an Action Plan

Although there s 3 never—ending need 12 study anc iearn more adout wclear
safety and risk assessment, it is fa’tr %0 say that the ‘mmediate priorities
related %3 the accident at T have shiftec from a learning to anm action
phase. I[ndeed, in wiew of the troudbled wor!d scutloek for ene~Qy suco'y, the
Presicent on Jecember 7, 1979 expressed 3 sense of urgency for the NRC o eng

the nuclear licensing pause following the ™I sccigent within a sir-monin




period. The NRC had already initiated the development of an Action Plan to
address the urgency of performing its regulatory and licensing functions
on a timely basis, commensurate with the urgent need for deciding and implemert-

ing improved safety measures.

[n developing an action plan to accomplish these objectives, the obvious
starting point was the recommendations from the various external and internal
investigative studies. In the aggregate, the recommendations from these
official studies numbered over a thousand. Although the various groups, for
the most part, reached simi.ar conclusions, they organized and stated their
recommendations in different wavs in accordance with their particular per-
spectives. In order to pull all of these recommendatiocns together in one
place and develop specific plans for prioritizing and acting on them, the
Nuclear Regulatory Commission called late last year for the devalopment of an
action plan to respond to the lessons learned from the accident at Three Mile
[sland. This TMI Action Plan is now more than five months old and the final
draft is soon to be published (Ref. 17). The plan contains approximately 175
discrete actions organized into five chapters, each covering a broad subject
area: Operational Safety; Siting and Design; Emergency Preparedness and
Radiation Effects; Regulatory Practices and Proceiures; and NRC Policy,

Organization and Management.

The Action Plan serves to consolidate and definitize the many general recommen=
dations from the official investigations into a set of discrete, scheduled

tasks that specify changes (or studies of possible future changes) in regulatory
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requi rements and the arganization and srocedures of NRC. The acticns in the
Plamr also have Zeen systematically prisoritized and have Now DJeen issigned o
approgr’ ate organtzational elements of WRC. The various affices nave
estimatac the resaurces -nd schedules far WRC ang the ‘nmustry %o accomplisn
eacir af tiaw actiams. A1l of thig information s groviaea in the final version

af the AcSiam A am

The Action Pan s & ~sagmag for SDUY short and ‘onger ~ange actions. [t
caralogs, as el the many decisions ang actioms 3l ~eacy taken 3y the NRC n
e yedar since the acCident. For examp 2, the NRC ook ¥ tumber of mmediate
stems o ‘sprove the safety of cperating nuclear oower ZIapts n the first few
days ang w2ecs after the accicent. ThesE it2ps wers Jescrided in 3 series of
SulTetins: nr arders T the |icensees af cperating o'ants that provided up-to-
the-winute interpretations of the seguence o0F 2vents ‘eagding U to the TMI
acTi gent. At requl red. specs MC changes. at 3l ] cgerating alants o guara

AgaE ST "eERts Tiars. 0 SuclT evenrts: A “ewm. montnhs ater, approximately thirty
ShOro-tare "eguiresents: were ssued Ty the NRC an the dasis of Tessons Tearnes
from L2 0wt Theses 3w o DE g Tanl amented T Ueo sTages, Detween
Jawary 1. 1980 s laary 1, 1S58, oy 3] opersting alant Ticensees. AT
af the medi I0E EWC STOUTOITR ACTUORS. T documentad 0 the Action PTan

50 that they coml X De ComrdiTaten and accowsted “ov during the dJeve  coment oF

e longer tRrw "ecul "emants That are 3isa ~eflectad ‘n the 2lan.



In developing the TMI Action Plan, the recommendations of the various investi-
gations and studies were assessed and either adopted, modified, or rejected.
These assessments and decisions were made under the direction of a Steering
Group, which served to integrate and coordinate the development of the Action
Plan by the NRC staff. The Commission, the Executive Director for Operations,
and the directors of the program offices within NRC reviewed and commented an
the various drafts of the plan, and their decisions and directions were
followed in refining subsequent drafts. The regulated industry has also
undertaken intensive study of the plan in order to provide its assessment of
the priorities and resources for implementation of the actions which affect

licensess,

The decisions on whether to include specific action items in the plan were
based primarily on whether they were necessary to respond to the recommenda-
tions cf the principal investigations of the accident. This was consistent
with the NRC decision made in November 1379 to implement changes so as to
conform with the recommendaticns of the President's Commission and with
subsequent findings by the NRC and its staff that the principal
investigations reached consistent conclusions. lHowever, decisions on the
priority and resources to be afforded the various actions in the plan have
been based primarily on assessments of their relative risk reduction potential,
i.e., their contribution to overall safety. Throughout the decision=making
process, there has been general agreement as to basic causes of the accident
and universal opinion that improvements are necessary in crder o restiore the

confidence of government regulators, reactor owners, and the pupblic that



operating plants are acceptably safe. [t is recognized, of course, that
acceptable levels of safety canmot be viewed as static concepts. Mot oniy is
this because of changfng social values (Ref. 18), but also because of new
options macde svailaple by advances im science and technelogy ana other world
developments affecting the energy supply outlock tither faverably or

unfavorat’y.

I aduitton to> the above, there s 2750 & wide consensus among experts as to
whichr tecmalogical and human factors in reactor safety reed improvement.

This consensus stems from the aforementicned general agreement among the
various frivestigations as to the causes of the accident. This includes
faiTures that cccurred before apd during the avent, both in the equipment and
fm the organizattons that designed, operated and regulated the plant. For the
most part, anmy differences of opimiom that did exist among the investigating
groups were over the degree of improvement required and the specific choice of
methods ang timing of thetr impTementation.

We Mave mow resched ¥ point where we are doing something about all the major
weakiess identiffed by the accident. B3ut, there is a need for laonger terw
resgonse, and it is refTectad frr the TMI Action Plan. Certain elements of

the plam have beer scheduleg for the future, sO as to provide for:

1. A realistic amount of time fur Ticensed utilities tm perform the engineering
desigr, faprication, fnstallatfor and testing of tecmalogical moaffica~

tions ance they are decided to be necessary.
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2. Adaitional studies by the government, the industry, and the public that
are necessary, in some instances, to establish the desirability of specifiz
changes that have been suggested for siting, design, or operation of

reactors.

3. Effective public input as a means of explering the diversity of
societal impacts of candidata safety measures having controversial aspects
or wide scientific disagreement. This includes the need to ensure against
hasty decisions on beha!f of certain safety measures which, in the absence
of careful study and review, might have yielded an actua) reduction in

overal]l system safety instead of the hoped for jains.

An Overview of the TM! Action Plan

The development of the TMI Action Plan has provided a useful, if controversial,
vehicle for debating and deciding on the methods and timing of the needed
safety improvements, consistent with a variety of resource restraints. In the

following paragraphs, the principal elements of the plan are summarized.

A1l of the investigations seem to agree that, although the accident stemmed
from many sources, the most significant deficiencies were in the gereral area
that scme of us have come to call operational safety. Operational safety
includes the number, organization, qualifications, training and support of
both the operating staff and the management of the plant. The general conclu-

sfon is that these human elements in reactor safety have been underemphasized



in the past compared with the attention given to the hardware or 2quipment

aspects of reactor safety.

The actions in the plan directed toward improving operational safety have two
objectives. The first is to improve the cperation of nuclear planmts so as to
reduce the freguency of initiating events that could lead to accidents with

stgnificant adverse effects on the health and safety of workers or the general
public. The second cbjective is to improve the ability of the cperating staff

to recognize promptly any abnormal events and to take corrective actions.

Lower incidemce of initiating events that cause accidents is Deing acaressed
through improvements in the selection and training of reactor operators and
other plant staff and improvements in utility management technigues and capa-
bilities. Lower incidence and better control of initiating events are also
addressed by specific improvements being required in the content and level of
training courses, the use of plant simulators, the content of casualty procedures,
the design of the controls and instrument displays in the contro’ room and the
addition on every shift of tectmical advisors with engineering qualifications
and other special traiming. Improvements in the evaluation by licensees and
NRC of operating experience and the auditing of day-to-day plant operations
are also to be instituted to provide continual feedback of new lessons and to
develop a comprehensive body of knowledge and experience upon which to found

future improvements in the capability to prevent accidents.

Although operational safety merits primary emphasis in our future work, means

of improving current plant design are also necessary and the Actien Plan




includes several of them. Even though there were no debilitating equipment
failures during the initial sequence of events, cther than the relief valve
that stuck open, the TMI accident reemphasized the importance of system
relfapility. Therefore, the Action Plan contains requirements for the assess-
mant of the reliability of some of the engineered safety features (e.g.,
auxiliary feeawater, emergency core cooling, containment isolation, and decay~
heat removal) and an overall assessment of accident probabilities and conse=
quences using integrated reliability analyses. These analyses are directed
toward identifying and correcting specific weaknesses in the design features

of currently operating plants as well as plants stil] under construction.

The Action Plan also contains studies of the desirability of additicnal design
requirements and safety systems to reduce the risk from accidents fnvolving
significant meiting or degradation of the reactor core even worse than that at
TMI. Besides studies of possible future requirements for core melt, the plan
contains short-term actions to make interim improvements in the capability of
nuclear power plants to mitigate the consequences of accidents in which the
core is severely damaged. These interim improvements include reducing the
possible leakage paths for the highly racdicactive material that would

accompany such an accident.
Other actions to aid in the management and control of severe® accidents are
included in the plan, such as improved shielding to aid access to highly

"Tevere accidents are those which involve full or partial melting of the
reAaCctor core or that cause extensive damage to the fuel elements.
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radicactive fluid systems, bDetter means of sampling the reactor coolant and
containment atmosphere, increased range of instruments so that accident cendi-
tions can be sonitored, and better training of operators on the capability and
use of the currently installed equipment curing severe accidents. Finmally, in
this area of severe accidents, the action plan includes a rulemaking action
involving the possible need for adc¢itional hydrogen control features as appro-
priate for various types of contaimment structures, and mitigation features

for other effects of accidents involving core damage.

An action in the plan that is related to Zesign for severe accidents and that
applies to future plants is the reexaminaticn of NRC policy on remote siting
of nuclear power plants. The igea is to place greater reliance on distance
between papulation cemters and reactor sites as 2 means of reducing safety a-d
health consequences %o the general pubiic in the event of a core meit that
leads to offsise re'eases of radicactivity. In this regard and we!! before the
T™] accident, the Nuclear Regulatory Commission in August 1978 directed the
staf’ to develcp a general policy statement regarding these and cther aspects
of nuclear power reactor siting. A Siting Policy Task Force was organized and
its report, published in August 1979, contained a number cof recommendations to

accomp’ ‘sh the following goa'ls (Ref. 19):

) &% To strengthen siting as a factor in defense in depth by establishing
requirements for site approval that are incepencent of plant design
consigeration. The present jelicy of permitting planmt design features %0
compensate for unfavorable site characteristics has resulted in improvea

gesigns but has tendec t¢ deemphasize site isclation.



- & To take into consideration in siting the risk associated with ancidents

beyond the design basis (Class 9) by estaplisning population density and
distribution criteria. Plant design improvements have reduced the oro-
bability and consequences of design basis accidents, but there remains
the residual risk from accidents not considered in the design basis.
Although this risk cannoct be completely reduced to zero, it can be signi-

ficantly reduced by selective siting.

3. To require that sites selected will minimize the risk for energy genera-
tion. The selected sites should be among the best available in the
region where new generating capacity is needed. Siting requirements
should be stringent encugh to limit the residual risk of reactor opera-
tion but not so stringent as tc eliminate the nuclear soticn from large
regions of the country. This is because energy generaticn from any
source has its associated risk, with risks from some energy scurces deing

greater than that of the nuclear option.

[n addition to the weaknesses identified in operationa’ safety, system design,
and reacter siting, the reports of investigations of T™I have generally agreed
that the state of planning and preparedness for emergencies at nuclear power
plants was inadequate. This inadeguacy resulted from the low priority assigned
to emergency planning by NRC and its licensees, a poor definition af the NRC
role in emergencies, and insufficient coordination among !icensees, NRC, anag
other Federa!, State anc Tocal agencies. A major action that occurred in

this area since the accident was the President s centralization of eme ‘gency



planning and response in a1 single Federal agency = the Federa! Emergency

Management Agency (FEMA).

Emergency response improvements that fall to NRC are contained n the Action
Plan. They include better emergency centers and upgraded organization of
onsite Lility pearsonne! for emergencies, improvement of the amergency plans
for of *siem actiom by the utility and by State and Tocal governments, and
improvement in the emerqgency response capability of MRC. The accicent alse
incrwased our awareness of the importance of informing the public tefore and
during emergencies, and actions are provided in the plan tc improve the uncer-
standing of the news media and the public as to how nuclear plants operate.
This woul@ include: key safety features; how radiation affects health; ang

what adoitional protective actions will be providec during emergencies.

The investigattens af the accident at T™™I-2 hawe criticized the worker radia-
tion protection programs at nuclear power plants, particularly under accigent
conditions. The planm includes improvements in radiation-protection plans,

heal th=ghysics operations, inplant radiation memttoring, and the hacitability
of control reoms, all intended to keep the exposures to workers during both

norsal operations and accidents as Tow as reasanably achievable. The Action
Plam also 'ays out pragrams for improvements in the protection of the public
from radiation, incluging tncressed monitaring of radicactive effluents from
plants, hettar inplant radicanalytical measurements, more rapid estimation of

offsite doses, and more secure comtrul of the release of radicactivity.
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Investigative studies of the accident have also shown the need for improvements
in the practices and procedures for regulation of nuclear power plants. The
areas of improvement within NRC include a clearer definition of the overal]l
safety pelicy and goals, including backfit policy; improvement in the agency's

rulemaking practices; reorganization of the functions and interactions of the

Commission and the staff; improved agministrative procedures: and counteractions

to some of the financial disincentives to safety that have apparent’y existed

in the past.

The Action Plan and the Rec —ytion of Reactor Licensing: The End of a Pause

For almost a year fuiiowing the TMI 4ccident there were nc new licenses,
authorizations or permits issued by NRC. The licensing pa.se was necessary

for NRC to be able ts concentrate its efforts on assuring the safaty of operat-
ing reactors and to control the situation at TMI-2 as well as to undertake
extersive work in identifying and resolving the broad safety issues raised by
the accident. Until recently, these efforts absorbed a large porticn of the
availedle staff resources , and Tittle work could be accomplished on lTicensing

reviews unti] it was complete.

inus, the pause in Ticensing was designed to provide time and resources for
the assessment of the TMI accident to be substantially completed and for
improvements in both the operation and regulation of nuclear power plants to
oe set in motion. The pause assured that the staff would not be distracted or

delayed from making a comprehensive assessment of the accident and applying

i
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the 'esscns learned to operating plants. [n addition, the pause addressed the
concern that the risk from new plants not be added to the risk of presently
operating plants until after the full implications of the accident had baen

addressed.

As out!ined above, the NRC staff has developed and issued a number of new
requirements, many of which are already impliemented in operating plants and
verified by NRC, which have provided ‘mmediate and substantial improvement in
the safety of operating reactors. The Commission has also reviewed and given
preliminary approval to a list of TMI-related requirements recommended by the
staff as prerequisite to issuance of full power operating licenses for future
plants. In the context of the Action Plan we have also defined what further,

longer term studies and research are required,

Unti) the Action Plan has been approved, “he conditions for ending the licensing
pause and grarting the first full power license since TMI will not have been
met. However K the NRC has recognized an obligation to act on license applica~
tions with resasonabie dispatch since delays in licensing of fully constructed
nuclear plants can invalve large economic costs to utilities and, ultimately,
consumers of electric pownr. There is an opportunity to reduce these costs
without compromising the aims aof the Ticensing pause, and without incurring

any significant public risk, thrrough the issuance of restricted licenses that
permit newly completad plants to load fue)l and perforw Zero and low power
testing. By completing these necessary preliminary steps, licensees can

reduce the time which would otherwise be necessary before the piant could

i
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begin generating substantial amounts of electricity. Near the end of this

summer, the first new plant should finish this low power testing phase.

A number of the improvements derived frim TMI studies are required to be
implemented on new plants prior to loading fuel. These requirements provide
additional assurance that the risk to the public will be extremely small
during the low power testing. They include improvements in the number, train-
ing, and qualifications of the reactor operating staff; augmented management
and technical support of the operating staff; better emergency preparedness
and improvement of some equipment. Procedural controls on the duties and
responsibilities of various operating perscnne! during both norma! and
accident situatiuns are required to be reassessed and clearly specified. The
management and technical support organization and staff are ceing given much
closer scrutiny than in the past to assure that they are adequate. An
improved safety audit function and an improved operating experience evaluation

function are also to be provided by the licensees at each new plant.

The emergency preparedness of the plant staff is to be improved by better
organization with more closely specified functions, and by the addition of
special facilities for the groups designated to perform these functions. The
emergency plans of the utility and State and local authorities are reviewed
and, with FEMA's advice, approved by the NRC before loading fuel. In sddition,

drills of the emergency plans are conducted and observed Dy the NRC.
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There is only a small possibility of serious error during the authorized
testing at Tow power and any errors at these power levels are not likely to
result in sericus consequences. Additionally, test procedures are to be
reviewed by the supplier of the reactor to provide further assurance that
operational errars are not committed. The NRC will have a resident inspector
at each plant before fuel is loaded to audit the testing program. Each new
plant #»i7] have dedicated telephone lines to the NRC for rapid communicatiom
in the avent of an accident. [Dedicated telephone lines have already been

fnstalled for presently operating plants.

Consistaent with these special prerequisites, the Commission has already acted
on the merits gf three applications for fuel Tocading and zero- and low-power
testing of power rwactors for which construction had been completed. The
Commission has decided to license the Sequoyah, North Anna 2 and Salem 2

nuclear plants to Toad fuel and conduct tests up to 5 percent power.

[n sum, @ number of very important steps toward regulatory recovery from the
™I accident have beer .ccomplished. First, a numper of major investigations
of the TMI accident have been completed and their conclusicns and recommenda=-
tions assessed. Second, and most important, the safety of operating plants
has Deen significantly improved. Third, NRC has been through several itera-
tions and refinements of a comprehensive Action PTam for responding to the
recommendations of the fnvestigations. That plam s nearing final approval.
Fourth, a» set of requirements within the Action Plan has been developed for

those operating license applicants whase corstruction is complete and who are



otherwise ready to be licensed except for the TMI-related concerns. Having

accomplished these steps, the NRC has made real progress towards getting its
house in order, and the stage is now set for encing the licensing pause and

granting full power operating licenses.

Some Remaining Issues and the Need for Further Articulation of Safety Policies

and Qbiectives

It is readily apparent that regulatory uncertainty will nct end when licensing
has resumed. There i, more to be done at both the technical leve)l and at the
policy level. The technical projects that follow from TMI are described and
arranged in the Action Plan, and, although their final outcome cannot be
predicted with complete certainty, the areas of interest and concern have been
set forth for review Dy all interested persons. However,K this is not the case
with reactor safety policy and backfit policy. Their future study and develop-
ment are not well described in the plan and therein lies a considerable measure

of uncertainty.

The majority of the uncertainty for the future of nuclear reactor safety seems
to stem from the fact that NRC regulates in an environment that is largely
governed by perceptions and subjective judgments rather than the more ot jective
considerations of engineering, science, and law. For example, the fundamenta!l
proposition of NRC's role in accidents is subject to substantially different

interpretations according to whether it is considered in the general statutory
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framework prior to the TMI accident, or as it occurred in fact during the
accident, or as it is variously perceived and desired Dy others. Similarly,
although the NRC staff deals daily in concepts of safety and risk from a
predominantly sciemtifi: ana analytical perspective, the pub'ic, the Congress,
and the media generally react to their perception of risk independently of
whether that perception comports with reality. we lack a nationa' consensus,
a Congressiona! mandate, cr even a popu'ar understanding of national nuclear
safety objectives. Wwe even jack agreement on the correct apprcach to making
safety judgments. There is an acute need for policy on what is an acceptabl'e

safety goal! and supperting safety standards for reactor regulation.

In the past, many of us have suggested that our basic overal] objective was to

control the safety of nuclear power plants to achieve 3 Tevel of risk that was

less than the risk of any realistic alternative method of producing electricity.

General agreement today on this overal)] objective would provide a sizeab'e
reduction in the present uncertainty. Similarly, it wou'd help considerably
if agreement could be reached that the accident prevention measures already
impiemented and others soon to be in place return us to the Tevel of safety we
thought we had attained prior to TMI (for which [ think there is now a strong
argument). With these accomplishments we could then proceed at a more Jeli-
Derate pace to study and dedate whether there is a need for further significant
risk reguction, especially through measures to mitigate the severity of con-
sequences of potential core melt accidents. B8y mitigation measures, [ mean
those distinct from the reduction of the probability of accidents o which

initial measures since TMI, and indeead the overal! regulatory program, have
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'argely been directed. In the meantime, we are already pushing rapidly ahead
to decide whether some operating plants require special emergency preparations

or design features for core melt accidents.

Lacking any such articulation of safety objectives, the incentive is sirong

for NRC engineers and scientists to continue to develop and issue piecemeal,
prescriptive licensing requirements that slowly accumulate on the complex
patchwork of past regulatory practice. This patchwork has become important to
safety, and there is no strong indication that plants cannot be safely operated
in conformance with the somewhat abstract pattern of reguirements. However,
there can also be no question that 20 years of this form of regulation have
taught the regulated industry that the only certainties in the regulatory
process are those of uncertainty and delay. The patchwork system of regula-
tion and attendent uncertanties and costs of delay are equally unsatisfactory

to the people it was designed to protect.

whatever national reactor safety goal and supporting safety standards are
eventually decided upon, it is clear that we have an opportunity to set some

new and constructive precedents with the development and implementation of the
TMI Action Plan. For example, it contains an implementation policy for future
requirements that will eventually be developed in accord with its long=-term
studies. Quring the past year, our policy on the short-term, urgent actions
related to TMI has been one of prompt implementation, at the expense of possible

lelay in the startup of new units or special shutdowns for some operating



plants. These prompt and costly actions were judged to be necessary for
public health and safety. Having continued to examine and reexamine these
urgent requirements in the broad context of the Action Plan, and having
decided that only a small number of requirements needed to be added to the
Tist for new plants, it follows that the remaining changes need nct be imple-
mented in the same urgent manner. Thus, we should bte able to acdopt a more
deliberate implementation policy as we continue to pursue changes that are
desirable for long-term improvements in safety or maintenance of improvements

already gained in the snort-term. There is an additional reason to be more

deliberate in our future changes - that is, the need to avoid counterproductive

actions because of finite resources or, worse yet, changes that may prove to

be unsafe because they were nadequately studied. The patchwork of reguirements

can become so complex in its details that it is not always clear *rat some

changes actually improve safety.

Accordingly, it has been propcsed that an implementation policy for future
regulatory changes in keeping with the lessans learned from the TMI accident

would have four principal ingredients:

1. Oevelop and implement additional TMI-related requirements in a priority

order that gives consideration both to risk reduction and to resource

requirements (i.e., a priority system that gives greater weight to actions

with a high potential for risk reduction and low rescurce requirements).

‘Cc



2 Cbtain public comment on the substance and scheduling of implementation
of the most significant new reguirements prior to their issuance. In
most cases, the opportunity for such review would de the formal public
comme.t periocd for a Regulatory Guide, a Standard Review Plan revision,

or a regulation.

3. Apply future requirements developed in accordance with the Action Plan
uniformily to operating plants and to plants under construction, with due
consideration of design or other differences among plants. Require that
impiementation be complete by a specified date on all plants in operation
or going into operation after tnat date. Allow case-bv-case exceptions

to the deadlines for good cause.

4. In order to minimize the cost of the future requirements to be derived
from the Acticn Plan, and absent new information to the contrary, set
impiementation deadlines so as to avoid downtime on operating ;lants and
delay in startup of plants under construction beyond tha! -.ies8ary to

accomplish the change in an corderly manner.

An implementation policy of this kind, in conjunction with wide dissemination
of the Action Plan and NRC management adherence to resource priorities, shculd
reduce uncertainties of significance to the public and the industry regarding
the reguliatory effects of TMI. That would be a step in the right direction,
but it would still fall short of what our long-range target sught %o be == the
definition of an acceptable set of naticnal reactor safety goa's and stancards

inclucing a stable and generally applicable backfit policy.

1
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FEDERAL-STATE COOPERATION IN
NUCLZAR POWER PLANT LICENSING:
Federal Initiatives to Improve Federal-State
Cooperation—Part 11l

Dr. Miller B. Spangier
U.S. Nuclear Reguiatory Commussion
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43STRACT The Caivert Cliffs decision of the U.S. Circunt Court (Juiv I3, !97!) estabiished 2 requirement ‘of an
expanded Eavironmental mpact Statement (EIS) :nvoiving an independent evaluation and 33.ancing of snvironmenial
factors against Senefits by the US. Atomuc Energy Commussion and s suc::ssar agency. the Nuciear Regulaton
Commussion | NRC. Since then. the AEC NRC has prepared weil over a jundred E! S> "epresenlng sxlensive eview
expenence n deaiing with Nighiv vaned environmentai ssues of 3 TT00-$PeC iic and site-spenific nature as well as 3 numboer

of hearnng 'ssues of genenc mporancs In recent vears. a growing number of Siates are ncreasing theiwr avoivement n
environmental feview and Jecision Making 123&1.!‘.! the ucensing of quCiear power siants. The diversity of <iung and

permutting aws as weil as agMuNISIrative POIKCIEs ANd Procegures dv Ihe vanous Siates are potentai sources of ind Ticiency n
Federal-State cooperation. There are aiso protiems of wasteful Juplication and potentialities for Jeiay and confusion o the

Kensing of nuciear dower Dlants Jniess \.gu..r\.l.'ﬂ mprovements are made .n Federai-Siate cocperauon. s paper

onginally presented at the Third Annual Mesung of the Nauonal Assoc:ation of Eavironmental Professionais
198 s sresemted i ‘hree sarts ‘or sequential publication. Part | Fegerai-Siate Cooperation in Nuciear F-wer Plar
n icensing and ihe related roies of the NRC the cuuty aoplican as el as

» Februan

Licensing. JisCusses environmentai ssues
other State and Federal agencies. ‘he Dasis of nterest for increasing State nvoivement in licensing activities, ad 1wl the
Basis of ‘ntersst 'n 2 continued Federai rote. Part |1, Drversity of Siate Maciices in Nuciear Power Plgnt Lcensing, provides
a review of contrasung State roies and pracucss .n the licensing orocess from seiecied Cases. pving special atienuon 10 ey
environmental ssues such as need for facility and site seiection. Part Il Federai /mungtiver (o [mprove Federai-3iate
Coeoperan n Vuciear Power Plan: Licemsing, describes a number of ir:uauves bdv the NRC to .mprove scensing
cooperation -mc..mmg special programs (o involve Swate officais 'n NRC workshops. formal agreements with States
censing Procecures, Contraciual and nhouse TESEANTA SIUCIES On S3ILTY ANC sAvIronmental rev wew methodoiopes
siemaking and other effors

regarding
of possidie nterest 10 Jtates, mproved coordination Wit other '-ece'm Jge'\caes ar 52‘1!"

to increase Lcensing efficiency

NRC INITIATIVES TO IMPROVE FEDERAL-
STATE COOPERATION IN THE LICENSING
PROCESS=ACTIVITIES OF THE OFF.CE OF
STATE PROGRAMS

The Office of State Programs (OSP) of ‘he Nuciear
Reguiatory Comrmussion has engaged in numerous
acuvities directed toward mproving Federal-State
cooperation in the licensing of nuciear power plants
and dealing wmith related fuel cycie issues. M of
these activities have drawn upen the techmcal exper-
use of other NRC divisions as well as the OSP staif in
ts lead roie. One pnmary objective of these acuvities
1s 10 faciiitate an exchange of nformaticn on meth-

oioges. procedures. guides. standards and factual

X
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data on safety and environmental issues associated
with nuciear power plant licensing and other areas of
NRC responsibility in which the States have an
interest or shared responsibility.

Useful forums for the exchange of such informa-
uon have been arranged by the OSP through work-
shops and conferences. Two Federal-State confer-
ences were sponsored by the OSP on Power Plant
Siung in which experts and admunistrators from
vanous State and Federal agencies were brought
together for an exchange of information, ideas and
concepts. Proceedings of these conferences have been
issued to reach a wader audience (NRC, 1975a and
NRC, 1976a).

A number of special study efforts were initiated by
the OSP following the directive of the Nuciear Regu-
latory Commussion in September 1976 10 examine the
matter of regulatory acuvity in environmental dec:-
sion making regarding nuclear power plants and to
suggest steps that could be impilemented to improve
this aspect of the licensing process. The following
reports relate to thuis OSP program

® [mproving Regulatory Effectiveness in Federal
State Siting Actions, NUREG-0195.

® Success Factor Evaiuauon Panel, NUREG-)196.

® State Reguiatorv Activity Invoived in Need for
Power. NUREG-0197.

® State Perspectives on Energy Faciity Siting,
NUREG<198.

® Environmental Planning and the Siting of Nuclear
Faciities: The Integration of Water, Air, Coastal.
and Comprehensive Planming iato the Nuclear
Siting Process. NUREG-0199.

® Federal. State Regulatory Permitting Actions in
Selected Nuclear Power Station Licensing Cases,
NUREG-200.

® Water Supplies and the Nuciear Licensing Process,
NUREG-201.

® Nuclear Power Plant Licensing A New England
Perspective, NUREG-0202.

® State and Local Planning Procedures Dealing wmith
Socal and Economic Impacts from Nuciear Power
Plants. NUREG-0203.

* Alternative Financing Methods, NUREG-)204.

® Need for Power: Determunants in the State Deci-
sion—-king Processes, NUREG CR-0022.

The manner by which these studies were prepared
reflects in itself a notabie spint of Federal-State
cooperation in improving regulatory effectiveness in
Federal-State nuclear power plant licensing actions.
Two exampies are meaningful in this regard. The pian
of execution in the preparation of the Preliminary
Saif Report on /mproving Reguiatory Effectiveness
in Federai Siate Siting Actions invoived the follow-
ing procedures | NRC, 1977a:

© -
-t
.
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(1) Early arrangements to work with the staff and
commuttees of the National Governor's Confer-
ence inciuding two workshops under their aus-
pices (Atlanta and Chicago) to develop an ex-
change of views on the studv's objectives and
potential proposais.

(2) Exchange of views through direct contacts and
correspondence with the Governors and vanous
regulatory offices.

(3) A review of the purpose and scope of the program
by representatives of other Federal agencies at
two meetings orgamized by the Council on Eawi-
ronmental Quality.

(4) The orgamzation within NRC of a Study Task
Force to relate NRC expenence to study objec-
tives and receive comments on possibie alterna-
uves.

(5) The organmization of two important panels of
national experts 10 focus on two specific areas: (a)
need for power or facility. and (b) the definition of
criteria for effectiveness :n regulatory acuvity.

(6) Contracts wath five individuals and groups to
assist in study areas where additional professional
support was needed on special subjects such as
funding regulatory acuvity, legal review of sta-
tutes involving planning and matters of regional
organization.

Regarding the study report on Warer Supplies and
the Nuclear Licensing Process. the procedural steps
were far simpler with limuted invcivement of the NRC
saff (WRC, 1977). The report was prepared for
transmittal to the NRC under contract with the U S.
Water Resources Council, which in turn assigned the
study effort to the Interstate Conference on Water
Probiems (ICWP). The ICWP Executive Commuttes
serves as the Standing State Advisory Commuttes 0
the U.S. Water Resources Council and manages the
acuviies of the ICWP. The ICWP s a nauonal
association of State, intrastate and interstate officiais
and legislators whose purpose is to facilitate coopera-
uon, consultation and exchange of information on the
conservation, use. development and ad munustration of
water and related land resources, legal aspects, and
Federai-State relauonships in the fieid of water and
related resources and to promote a harmonization of
State and intrastate views on these matters. Although
24 States and two interstate agencies partucipated in
developing the report through attendance at formal
meetings and review of drafts. no endorsement by anv
State or Federal agency of the report’. findings and
conclusions was sought or is claimed. To provide a
spectrum of vanauons in State and nterstate proce-
dures for liceasing or control of water uses by enery
faciliues. nine appendices were provided in the repont
by the foilowing States: Georgia. North Caroina.
Wyomung. Montana. Washington. Minnesota. Psnn-
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svlvama. Soutk Carolina. and the Delaware River
Basin Commussion (WRC. 1977).

The NRC Office of State Programs has also
mitiated a number of studies and workshops with
Siate agency parucipation involving a vanety of
safety-related issues. A number of States are invoived
in legal acuons or have expressed senous concerns
over the lack of faciliues for the permanent and safe
disposal of high level nuciear wastes. The U.S. Energy
Research and Development Admunistration(ERDA),
now the Department of Energy, has been authorized
by the Congress to develop repositories for commazr-
cial hugh level wastes. Its schedule calls for an opera-
uonal facility by 1985 The U.S. Nuclear Regulatory
Commussion has licensing and regulatory authonty
over the repositores. including the authonty (o set
siung cntena which the repositones wil be required
10 meet.

The NRC Waste Management Program and the
Office of State Programs heid three regional work-
shops to solicit ideas from State executives and
legisiators on the siting and licensing procedures (or
high leve! waste repositones and 10 solicit comments
on the NRC preliminary site suitability critena. The
workshops were attended by |70 iavited State execu-
tives and legisiators from 46 States. [naddition, there
were over 30 observers from diverse backgrounds
including the general pubiic. government, industry,
professional consultants and umiversity facuity Dis-
cussion group reports and the analvsis and recom-
mendations of the workshops have been published
(NRC, 1977b, 1978a).

Another imporant problem involving Federal-
State coordination is that of emergency response and
evacuation planning. In March 1977, the NRC Office
of State Programs had issued a report on “Standards
and Procedures for Concurrcice in State and Local
Government Radiological Emergency Response
Plans” (NRC. 1977¢). In January 1979, the OSP
\ssued a handbook snutled. *Radiclogcal Emergency
Response Planming: Handbook for Federal Assis-
tance to State and Locai Government™ (NRC, 1979a).

Following the onset of the actident at the Three-
Miie Island (TMI) Nuciear Plant on March 28, 1979,
public and governmental concern became heightened
owver the adeguacy of emergency response and evacua-
non planning and governmental coordination of
related activiues. In October 1979, NRC's Office of
State Programs issued a siafl report, “Bevond
Defense-in-Depth: Cost and Funding of State and
Local Government Radiological Emergency Re-
sponse Plans and Preparedness in Support of Com-
mercial Nuclear Power Stations™ (Salomon. 1979)
This report descnibes as “inadequate., sporadic, uncer-
tain and {rusiraung” the current hodgepodge funding
approach (o State and local government radiological
emergency response plans. The report proposes a

funding scheme to be admunistered by the NRC and
public comment was invited in the Federai Register
(Vol. 44, No. 218, Nov. 8, (979)

Sull another safetv-related issue nvolving Federal-
State cooperation is that of nuciear power plant
decommussioming pohicy. In March 197% a report was
published on a “Plan for Reevaluation of NRC Poiicy
on Decommussioming of Nuciear Faciliues™ (NRC.
1978b). The Office of State Programs and the Office
of Standards Development sponsored three regional
workshops duning September 18-30, 1978 in order t0
receive comment {rom State representatives and pub-
lished the Conference Proceedings (NRC, 1978¢)
Following the publication of Rewvision | to NRCs
March 1978 pian. two regional State workshops to be
heid in Septemper 1979 were announced in the Fed-
eral Register (Vol. 34, No. 150, Aug I 1979). The
purpose of the workshops was (o discuss the modified
plan and the progress made during the past vear. This
included addiuonal techmical infcrmation consistng
of an expanded report on the decomrmussioning of
pressunzed water reactors and repors on the decom-
missioning of boiling water reactors and low level
waste bunai facihues. Comments were sought on
preliminary staff reports on financial assurance and
residual acuvity lirmts.

NRC-STATE AGREEMENTS ON LICENSING
PROCEDURES OR COOPERATIVE REVIEW
EFFORTS

There are numerous sxamples of cooperative NRC-
State efforts regarding safety and environmental
aspects of nuciear power plant licensing and related
acuivities in the muming, milling, transport and storage
of nuclear fueis and wastes or emergency evacuation
planning in the svent of accxdental radicacuve re-
jeases. The NRC has entered into formal agreements
with certain gualifving States regarding procedures
for safety and snvironmental protection .n the muming
and mulling of uranium. Moreover. pror to the
formation of the NRC. the States of South Carolina
and Louisiana. for exampie, entered into contractual
agreements with the AEC and the Depariment of
Transportation to provide studies of existing flows of
radioactive materials in their respective States and 10
provide recommendations to make desirable improve-
ments in the transport and storage of nuciear maten-
als (SCDHEC. 1975 and LDC, 1975).

A different kind of exampie of NRC-State cooper-
ation designed to improve the effectiveness of nuclear
power plant licensing is the agresment recently con-
summated between e Virgima State Water Control
Board and the NRC on requirements pursuant to the
Federal Water Poilution Control Act Amendments of
1972 (FWPCA) (NRC. 1977d). Specificailv. the
cooperative ¢iforts will extend to requirements for the
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control and consideration of impacts on water guality
and aguat ¢ biota associated with the licensing and
regulat.. 1. including early site approval, of nuciear
power piants !ocated within the Commonweaith in
accordance with principies embodied in the Second
Memorandum of Uaderstanding between the LU.S.
Nuciear Reguiatory Commussion and the Eaviron-
mental Protection Agency. A brief summary of the
points of the NRC-Virgima agreement inciude:

(1) Cooperation in the compilation ol eavironmental
information needed for sarly evaluations on water
quality and aguatic biota in meeting the jcunt
information needs of NRC licensing and the State
ssuance of water quality cerufications pursuant
10 Section 402 of the FWPCA and the Stwate
Water Controi Law, inciuding, where appiicable,
Secuon 316(a) and Section 116(b) considerations.

(2) An early meeung of Virginia and NRC prior 10 or
duning the environmental licensing review process
10 discuss potential water quality and aquauc
impacts.

(3) As =zarly as practicabie. t0 make investigation and
evaluation of these matters to issue a umely
permit pursuant to the State Water Control Law
and Section 402 of the FWPCA as well as Secuon
401.

(4) Maintain close commumnications throughout the
licensing review process including a status meet-
ing to issess any significant new considerations
that m.v develop.

(5) Condt -t combined or concurrent hearngs, where
feasible, on the Board’s Section 402 pernuts and
NRC's construction permuts, or other actions.

(6) Explore means bv which joint or cooperative
preparation of parts of Eavironmental Impact
Statements for nuciear power plants couid be
accomplished with NRC assistance to the Board
in the form of appropnate information and tech-
nical support

Three other States have entered into simular agree-
ments with the NRC to coordinate review activities
related to the water guality requirements of the
FWPCA Amendments of |972 Indiana, Nebraska
and South Carolina.

Another area in which it 's desirabie that NRC and
affected States work in closer cooperation is the issue
of “need for power™—or more appropnately, “need
for baseload facuity,” since generaung cost advan-
tages and improved fuel mux in the appiicant’s system
mayv. in some instances, provide sufficient reasons for
adding baseioad capacity even in the face of reduced
rates of growth 1n slectncity demands. The “need™
ssue, of course, is relevant 10 NEPA requirements
since one alternauve to the proposed construction of a
baseload ~iant s not to build it at all, or at a later ume

MILLER B. SPANGLER

than proposed. Despite the frequency and con-
troversy of the “need™ issue at NRC eavironmental
hearings over the past four vears. :f past expenence is
a rehiabie guide, it wouid appear uniikely that NRC's
evaiuation of need wall differ from the applicant’s
determination by more than several vears. and the
Atomic Safety and Licensing Boards of NRC, which
make inital decisions on these matters (subject to
appeal), have found that forecast differences of need
by several years would be insufficient grounds for
demial of a construction permut. Moreover, no such
imual decision has vet been reversed.

Malicolm Ernst, NRC's Assistant Director of En-
vironmental Technology. makes the foilowing obser-
vauons, outlimng certain procedures and prninciples
for increased informational and anaivtucal nputs 5v
States in evaiuating the “need” issue (Emnst. 1977):

The NRC beiieves that cooperauve 2tforts waith States in
this area wouid de useful. n that thus could reduce the
amount of duplicauve review done dv State and Federal
governments. As a resuit. the NRC s in vanous stages of
discussion with 2 number of States 10 see what kind of
cooperative agreements can usefuily be workeg out.

The pnncipie behind these 2ifors is that. whiie the NRC
cannot abdicate its NEPA responsibilities dv delegaung
them 10 the States or by reiving upon State analyses. the
NRC can utilize State data and analvses in the NRCs
decisional process. Severai tvpes of cooperative efforts are
possibie
(1) Estabiish common data needs.

(2) Eswablish common analytical methodoiogy

(3) Unlize State data and analyses as an adjunct 1o NRCs
analvses.

{4) Utiize State data. analyses and experuse directly in

NRC's EIS and heaning process.

All of the above stop short of accepting a State decision
regarding “need” as bewng dispositive in the NRC decisional
process. Even in the fourth case, the NRC wouid de famuliar
with the States methodoiogy and wouid be prepared to
tesufy that the NRC's methodoiogy 's simular and wouid
likely have vieided a similar answer. However, ia the fourth
case, the NRC reviewer wouid nor tesufy regarding the
specific anaivsis performed dv the State—that wouid e the
responsibility of the Siate’s representatve.

Of special interest in view of the vanabie and
unsettied nature of forecasting methodologies as
described above for different State expenences are
certain procedural features and critera which have
been proposed for NRC-State agreement. [t is sug-
gested that portions of environmental :mpact state-
ments and assoc:ated environmental evaluations on
need-{>r-baseload facility additions wouid invoive
analysis of:

® Need-{or-power, including likefy positive or nega-
tive errors in forecasting slectncity demand.
® Net economuc benefits through retiring or piacing
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on reserve status existing units with high operating
cost

e Advantages of svstem fuel diversificauon.

e Cost-benefit comparisons of starting constructuon
of a nuclear power plant ecarlier than actually
nesded comparea to later than actually needed due
to forecasting error.

Such evaluations and input to NRC's environmen-
tal impact statements will be prepared under guide-
lines and critena mutually acceptabie to a cooperating
State and NRC in order to assure that the needs of
hoth are met and wil be subject to review and
modificaton by NRC as necessary to mest its full
NEPA responsibilities. Specific guidelines have been
proposed ( Denton. 1977a)

The need for adding baseload (nuclear) generating
capacity to an applicant’s system can be justified 1n
the public interest if the following critena applied in
combinauon (or possibly singly) are persuasive:

(a) A need-for-power analysis that determunes the
adeguacy of baseload generaung capacity which
would encompass (i) all proposed additions or
deietions of generaung facilities for several years
beyond the planned inservice date of the proposed
plant; (ii) forecasts of electrical energy demand
for the general service area of the utility as well as
the interconnected power pool which may serve as
a market for export sales of baseload energy as
well as a source of baseload energy purchases; and
(ii1) the contribution of baseload capacity to total
capacity needs for meeting reliability or reserve
margin requirements in View of changing trend
relatonships between baseload. intermediate and
peaking needs as reflected n system load duraton
curves or producton simulation models.

(b) An analysis of the net economuc benefits of
proposed or potenual actions for placing higher
cost units on reserve or in retirement. especially
those units whose high operating costs have
resulted from a sharp escalation of fuei prices.

(¢) A judgmental evaluation of public interests of
nauonal and regional importancs stemming from
an improved mix of fuel for the applicant’s system
so as to reduce vulnerability to unexpected inter-
ruptions of a given fuel type (such as imported oil)
or risk of a dramatic rise in prices for any fuel of
substantial use in the applicant’s system.

(d) No specific {orecasting technique (econometric or
judgmental) wil be required, but the method-
ology selected shall fail within the range of ac-
ceptable professional practices.

e} No forecasting methodology wll be deemed ac-
ceptable uniess it includes a reasoned considera-
non of the following causal factors which poten-
ually might have a significant impact on future

electncity demand growth in the service area of
power pool region (o be evaluated wnether the
impact is deemed significant or notr

(1) growth in regional population. number of
househoids or residential customers. com-
mercial and industnal activity (especially
large firms that are heavy users of eiectnc-
iy)

(ii) a seasitivity analysis of the impact of mgh
and low assumptions of rising real prices
of slectricity. but not necessaniy a specific
form of rate restructunng,

(iii) the collective impact of voluntary and
government-induced nonprice conserva-
non measures that are reasonably foresee-
able 10 occur within the forecast period of
reievance to the immediate investment de-
cision:

(iv) regional saturauon and baselcad implica-
nons in the use of electncity in both
summer and winter space<conditiomng
and for other appliances using substanual
electricity:

(v) the relauonship of fuel substitution ia the
region such as the use of heat pumps or
solar energy in space heating and cooling,
the growth of all-electric systems in new
building construction, industrial conver-
sion from gas to eiectric furnaces, etc.,
including the stimulius of alternative sce-
nario assumptions on relative price move-
ments and fuel interruption uncertainues
for the key fuel options;

(vi) a discussion of the outlook for technoiogi-
cal advances improving the efficiencies of
slectrical consumption or in developing
new uses for electricity of importance to
the regional analysis within the forecast
penod of relevance.

(f) Forecasts of electrical demand should be pro-

vided separately for the major customer ciasses:
residential. industnal and commercial.

(g) In ascertaining need for power, the unreliabiliues

inherent in forecasting methodologies would not
require a precise year of need. or scheduled
inservice data. but rather a “window of launch” of
perhaps several years would suffice corresponding
to a range of high and low forecasts of demand
growth for baseload capacity additions with feasi-
bie interconnection. An analysis of the likely
positive Or negative errors in forecasting that
could reasonabiy be expected for the regzion
served by the applicant’s system. as weil as ine
likely asymmetry of cost penalties of starung
construction of a nuclear piant eariier than actu-
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ally needed compared to later than actually
needed. shouid be developed as the basis for
determining an appropnate window of launch.
(h) Further detalied guidance on form and content is
provided in NRCs Draft Environmental Stan-
dard Review Plan. Any substantive revisions of
this draft wil be subject to discussion by the
parties of thuis Agreement with the objective of
resoiving any differences of viewpoints regarding
input requirements to NRC environmental state-
ments in need for baseload fac:lity analysis.

The flexibility permitted in the previous guideiines
regarding the specific form of forecasting method-
ology (as disunguished {rom substantive elements (0
be inciuded in whatever methodology is selected) is an
important feature that would make pracucabie its
applicauon to a number of State forecasung proce-
dures. For example. discussions heid between the
techmical staffs of the State of New York and the
NRC on forecasting methodologies and review proce-
dures as related 1o need-for-facility anaiysis revealed a
high degree of parallelisms which would indicate a
nesd for reiatvelv modest changes in the above
proposed guidelines and critena in order to reach
agreement on specific wording.

Several States (New York, Indiana and Washing-
ton) have entered into agreements with the NRC
regarding principies of cooperation in the reguiatuon
of nuclear acuvities covening a broad range of review
and hearing activities. An exampie is the *Memoran-
dum of Agreement between the State of Washington
and the U.S. Nuclear Reguiatory Commussion,” dated
September 6, 1978, which provides for the foilowing
Prnncipies of Cooperation:

|. Toward these goals. the State and NRC agree to expiore
together (ne deveicpment of detailed subagreements in
areas of mutual concern. including, but not necessarily
limited to. environmental reviews (or portions thereof )
of nuclear faciiiues subject to licensing by NRC or
cerufication by the State Energy Facility Site Evaluation
Councii (EFSEC): siing considerations: conduct and
structure format of heurings: confirmatory radiclog:cal
environmental momitoring around operatng nucliear
faciiues: decommussioming of nuciear [acilities: emer-
gency preparedness planming: response to radioiogical
incidents and radioactive matenal transportation moni-
tonng.

Subagreements under this Memorandum may provide

for acuwvities 10 be performed by the NRC or the Siate

under mutually acceptabie guidelines and cntena which
assure that the nesds of both are met.

J. For acuvities performed bv the NRC or the Siate at the
request of NRC or the State under speafic subagree-
ments to s Memorandum. the agencv making the
reguest wiil expiore means b which compensation mayv
be made avaiabie 10 the other agency or by which the
costs mav be shared.

4 NRC agrees 10 expiore with the State the possiality of

’)
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shanng of propnetary information :n MVRC's possession
with the State.

5. Each agency wil expiore means by which its traiung
programs may be made availabie to the other.

6. Nothing in this Memorandum :s intended to restngct or
extend the statutory authorty of either NRC or the Swate
or to affect or vary the terms of the present agreement
between the State and NRC under section 274b of the
Atomic Energy Act of 1954, as amended.

7. The pnncipal NRC contact under this Memorandum
shail be the Director of the Office of State Programs.
The pnncipai State contact shall be the Chairman of the
Energy Facinty Site Evaluauon Counc:l (EFSEQ. Sub-
agreements wil name appropnate individuals. agencies
or offices as contacts.

8. Thus Memorandum shail take effect immediateiv upon
signing by the State and the Nuclear Regulatory Com-
mussion, and mav Se lerrunated upon 30 dayvs wniten
aotice by either party.

A pioneering agreement was signed on Apni 6.
1979 by the NRC and New York State ( NRC, [979b).
This agreement between the New York Departments
of Public Service (DPS) and Eavironmentai Conser-
vatuon ( DEC) and the United States Nuclear Reguia-
tory Commission (NRC) sets forth mutually accept-
able leveis of cooperation between the State of New
York and NRC reiated to providing NRC with
specific technical support of the DPS staff in prepara-
ton of designated sections of the NRC's Draft Eavi-
ronmentai Statement (DES) and Finai Eavironmen-
tal Statement ( FES) for New Haven Nuclear Staton.
Unit Nos. | and 2.

It is the intent of this agresment that the techmcal
staff of the DPS will provide services involving
analysis, svaluation and wmitten ~atenal in pre-
selected subject areas, utilizing the NRC's Eaviron-
mental Standard Review Plans. This cooperative
endeavor is intended to reduce dupiication. provide
for more effective use of resources and permut a more
orderly and efficient hearng.

The eighteen-point agreement is both comprehen-
sive and detaiied. The swaff of the DPS wiil provide to
the NRC information for inciusion in the DES and
FES which shail primaniyv consist of techmcal review
assistance in the subject areas of need for power,
hvdrology, land use. demography, ecology (aquatic
and terrestnal), socio-economucs, plant and trans-
mission faciity description (to include non-
radiological waste systems), non-radiological moni-
tonng programs, impacts from construction and
operation. environmental noise, aiternative plant and
transmussion systems.

The staffs of NRC and the Siate of New York
developed a “Protocol for the Conduct of loimt
Heanngs before the United States Nuclear Reguia-
tory Commussion and the New York State Board on
Electncal Generating Situng and the Eavironment
New Haven | and I™ which was proposed for consid-
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eration bv both parties on April 27, 1979 (Fiynn et al..
1979}, One of the kev provisions of the protocol
invoives the conduct of the evidentiary hearing. It was
proposed that the evidentiary hearing shall proceed
on a contention issue basis—either a designated
contention (NRC) or a contested issue ( Arucie VIII).
After an adeguate penod for full discovery of the
applicants’ direc: case on a contention issue, proper
parties shall file their direct cases on that conten-
nion, issue. Thus. both parties (NY State and NRO)
would establish swaaff positions on alternatives and
related issues hefore the start of the evidenuary
hearing. At previous hearings on proposed nuclear
power plants in New York State. there was a diver-
gency of practice in this regard since the NRC Suaif
took conclusive positions before the start of heanngs
whereas the staffs of the invoived New York depart-
ments did not take affirmative positions on ssues
throughout the conduct of the heanngs.

However, another divergency of analyuc proce-
dure remains unresolved. Whereas Arucle VIII re-
quires that the proposed site and at ieast one literna-
uve site be examun. ' with egual detail regarding
benefictal and advers. environmental impacts, the
practice of the NRC is to examune only the proposed
site at a high level of detail with analvsis of aiternative
sites made on the basis of reconnaissance level infor-
nation (NRC, 19784).

Although a detai.ed schedule was agreed upon for
the cooperative-staff reviews and joint heanng con-
duct regarding the New Haven | and 2 Muclear
Station, further staff acuwity has deen suspended
pending the outcome of an appeal to the New York
State Siting Board.

GENERIC STUDIES, METHODOLOGICAL
PROCEDURES, AND CONFIRMATORY
RESEARCH EFFORTS OF THE NRC

If the NRC licensing review process wouid be
strengthened and wastefui duplicaton of effort would
be avoided bv increased information and analyucal
inputs in selected areas from the techmcal staffs of
vanous States, it would also appear that informauon
and analyses produced by the NRC staff and their
research contractors would be of potential benefit to a
number of States in the exercise of thewr licensing
reviews and permutting functions regarding proposed
nuclear plants and sites. Such a two-way flow of
information has aiready been practiced to some
degree through individual or agency contacts and
formally orgamized workshops.

However. much of this exchange of information
has been opportunistc or based on happenstance of
contacts rather than the result of svstematic efforts or
formalized agreements for the exchange of informa-
tion. One of the probiems is that converting such

coordinative efforts from a largely passine or reacune
mode to 2 more active or imitiating mode imvolves the
allocation of increased financial and manpower re-
sources within NRC and other governmental agen-
cies. This. of course, wouid require resolution through
budgetary procedures or possibly an admunmisirauve
reallocation of prionties involving resource assign-
ments.

Tables 1-3 show vanous research studies (com-
pieted. in progress, or planned) imtiated by the NRC
Cost-Benefit Anaivsis Branch and the Environmental
Specialists Branch. All of these studies are of genenic
significance to the improvement of environmental
reviews in the nuclear power piant licensing process
even though some are onented to specific cases. Since
many socioeconomic., water quality and ecologcal
impacts are site-specific and piant design-specific
(especially cooling system aiternatives). a spectrum of
confirmatory case-related studies covening a vanety of
situations and circumstances wil be needed (o0 pro-
vide a comprehensive set of empincal data on impacis
actually reaiized that will serve to improve the quality
and defensibility of esumates or forecasts of these
kinds of impacts in an adversanal type of hearing. It
should be noted that. in confirmatory impact assess-
ments. it is no less important to ascertain which
impacts on the human environment were insignificant
as it s to determune the magnitude of sigmificant
impacts. This is so because the potentiality for pubiic
controversy covers a wide spectrum of impacts, many
of which are subsegquent!: determuned to have been
insignificant for specuic sites or which can be reduced
to acceptable levels through muugauve measures
(Cleary, 1977, Spangler, 1978). States which are
engaged in their own Environmental [mpact State-
ment preparauon or licensing review functions would
undcubtedly find many of these confirmatory studies
heipful to their own analyses as weil as decision
making on further defineatuon of programs and poir
cies to deal with environmental matters, including
legisiative actions. For those States with an interest in
gaining more insight regarding NRC's safety reviews
associated with the licensing process, there have been
a sizeable number of generic safety studies as listed in
the (NUREG) Accession Lists for U.S. Nuclear Regu-
latory Commussion Pubiications. Severai such studies
of widespread interest are

® Reactor Safery Siudy: An Assessment of Accident
Risks in U.S. Commercial Nuclear Power Planis
(known as the Rasmussen MIT Studyv). WASH-
1400 (NUREG-75 014), U.S. Nuclear Reguiatory
Commussion. October 1975

® Heaith Effects Auributable 1o Coai and Nuclear
Fuei Cycie Alternanves. Draft. NUREG-33Z
Office of Nuciear Reactor Regulation. US. Nu-
clear Regulatorv Commussion. Septemoer. 1977
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TABLE !
Confirmatory and Gener ¢

Reszarch Program Related 10 Socioeconomec |mpact Assessment

Completed Contraci Siudies:

“Deveiopment of Methodologies and Analvucal Procedures
to Quantfy the Impact of “uciear Power Plant Construction
and Operation on Local Communiues™ ( Turkey Point)

“Assessment of the Impact of Nuciear Power Plant Construc-
tion and Operation on Small Regions™ ( Robinson)

“A Post Licensing Case Study of Communty Effects at Two
Operating Nuclear Power Plants™ (Pugnm and Millstone)
(ORNL NUREG T™M-22

“Socweconomuc Impacts: Nuclear Power Sauon Siung™ (A
Literature Review) (NUREG-150)

“Effects of Nuciear Pov.er Plants on Co nmumty Growth and
Residenual Property Values™ (NUREG CR-0454)

“A Post Licensing Case S udv of Community Effects at Two
Operaung Nuclear Power Plants (Hatch & Brunswich)
(NUREG, CR-M916)

“Post L.censing Communuity Impact from Trojan Nuclear
Power Plamt™ (NUREG, CRO973)

“lrapact of Offshore Nuciear Generatng Stanons on Recres-
tonal Behavior at Adjacent Coastal Sues™ (NUREG-)194)
“Study of the Visual Change Withun a Region Due 0
Alternative Closed Cvcle Cooung Svstems and Assocuated
Socioeconomic Impacts™ (NUREG CR975, 0977, 0986,
0989 there are three addiuonal vois. wr:ch have got yet been
assigned numbers)

“Three Mile Island Telephone Survey™ NUREG CR-1093)

Siudies in Progress

“Nuciear Power Sation Construction. _abor Force Migra-
tion and Residential Chowce™

“Small Repon Forecasts of Popuiation and Economuc
Acuvity”—Techmical Assistance From L S. Department of
Commerce

“Construcuon Labor Force Esumates™ —Techmical Asusi-
ance From U.S. Department of Labor

“Twetve Post Licenming Studies of the Socioeconomic Im-
pacts of Nuciear Power Plant Siung”

“Socoeconomic Consequences of TMI Acadent”™

“Effect of TMI on Real Estate Markets”

“The Socal and Economuc Effects of the Acaident at Three
Mile island— Findings 1o Date™ (NUREyU, CR-1215.)
Plarwsed Siudies:

“land Use and Demograpmc Changes n the Viarmty of
Nuclear Power Pants®

Soun;t Cost-Benefit Anaiveis 8ranch, Drvision of Site Safety and

Eavironmental Anaivus, Nuclear Reactor Reguiaton
NRC

TABLE 2
Confirmatory and Ceneric Resesrch Program Retated (o
Technology Assess ment

Complered Contracr Siudies:
“Commercial Elecine Power Cost Studies™ (An 3-volume

L
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study on the generic capitdi cost and total generating cost lor
coal and nuciear-power piantsi (NUREG=241 through
<)24%)

“Sensittvity of Generation Cost with Changes in Elecincity
Growth Rates and Issuance of Construction Permuts lor
Nuciear Power Plants™ (NUREG-634)

*The Eavironmenuwal Effects of Using Coal for Generaung
Electnait /" (NUREG<252)

Studies in Progress:

“Improvement of ORNL CONCEPT Compuier Code and
Upaated Data inputs for the Estimaton of Plant Capitai
Costs and Operation and Maintenance Costs™

“Community. Regional. Heaith. and Environmental | mpacts
of the Coal Fuel Cycie”

Planned Siudies

*L pdate of Genenc [nvestment Cost Study for Nuclear and
Coal Generating Plants™

Source: Cost-Benefit Analvus Branch. Division of Site Safety and

Eavironmental Anaivsis, Nuclear Reactor Regulation
NRC

TABLE 3
Confirmatory and Genenc Research Program Related to
Environmental Assessments

Complered Comiract Siudies:

“The Use of Reconnaissance Level Informauon for Eaviron-
mental Assessment™ (NUREG CR<990)

“Comparson of Simuiauon Modeis Used in Assessing the
Affects of Power-Plant-induced Mortality on Fish Popuia-
uons™ (NUREG CRO4TY)

“Fish Protecuon at Stieam-Electric Power Plants: Alternatuve
Screeming Devices™ ( Published by Oak Ridge National Labo-
ratory. Report No. ORNL TM-a470)

“The Appiication of Fisheries Management Techmques o
Assessing | mpacts Task | Report™ (NUREG CR4S™)

“Management of Transmussion Line Rights of Wav For Fisa
and Widlife™ ( An nteragency report being published v the
Fish and Wildlife Service U S. Department of !atenor)

“The Appixauon of Aenal Photography Using Infrared
Imagery for Environmental Monitonng of Operating Nuciear
Plants™ (A report being pnnted by the U.S. Government
Prinung Office)

Studies in

“Siocide Drscharges from Nuciear Power Plants into Receiv-
ing Waters™

“Simuiation Modess 10 Deterrmune Impacts of Nuclear Power
Fac:bties on Fishenes”

“Effects of Power Plant Operauon on Manne Borers™

“Significance of Threadfin Shad Impingement at Nuclear
Power Plants in Southeastern Reservoirs™

“The Use of Energy Flow Anaivsis in Land Use Impacts of
Alternauve Cooling Svstems for Nucicar Power Plants®

“*Methods 10 Assess Impacts on Hudson River Stniped Bass
Populauons®

“Methods 10 Assess impacts on Hudson River White Perch
Populations™
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“Source o Condenser Entrainment Mortality on Agual
Organisms”

“Ninetics of Chiorine— Ammonia Interaction in Sea Water™

“The Products. Pathwavs. Eifects and Faies of Chiornnation
By-products”

11l. Panned Siudies

~Chemucal Eifluents ' Surface Waters {from Nuclear Power
Plants”™

“vaiue of Populauon Replacement and Habiat Ennance-
ment to Compensate for Nuciear Power Plant Impacts on
Fishenes™

~Eavironmental | mpact Assessment Methods and Miugauon
Measures 10 Reduce Risk t0 Aquatc and Terrestnal Biota”

= Apphcaminy of Plankton Studies in Power Plamt Monitor-
g Programs”

=appicabiity of Aenmal Photograpaic Techmques for Sie
Assessment Reiauve to Terresinal Ecology”

~Eavironmental Momtonng Data Review”

Source Environmental Speciaiists Branch. Dvision of Site Salety
and Environmental Analvsis. Nuciear Reactor Reguia-
non. NRC

e Public Comments and Task Force Responses Re-
garding the Environmenial Survey of the Repro-
cessing and Waste Managemen! Portions of the
LW R Fuel Cvcie. NUREG-0116. Office of Nuciear
Material Safety and Safeguards, U.S. Nuclear
Regulatory Commussion, March 1977.

e The Nuciear Reguiaiory Commussion Low-Leve!
Radicaciive Wasie Managemen:  Program.
NUREG-240, Office of Nuclear Matenal Safety
and Safeguards, U.S. Nuciear Regulatory commus-
sion. September 1977.

e Joint ERDA-NRC Task Force on Safeguards ( U
Final Report (Unclassified Version), U.S. Nuclear
Regulatory Commussion and U.S. Energy Research
and Deveiopment Admunistrauon, July 1976.

e A4 Siudv of the Nuclear Regulatory Commussion
Qualitv Assurance Program. NUREG-0321, pre-
pared by Sandia Laboratones for the U.S. Nuclear
Regulatory Commussion. August 1977.

e Transport of Radioactive Materiai in the U.S.. A
Detailed Summary of “Survey of Radioactive
Matrerial Shipment in the United Siates”, NUREG-
0073, prepared b the Battelle Northwest Labora-
tory for the Office of Standards Development. U.S.
Nuclear Regulatory Commussion. May 1976.

e Occupaiional Radianon Exposure ai Light Water
Coocied Power Reactors: 1969-1975, T. D. Mur-
phy. er ai.. NUREG<)109, Office of Nuclear Reac-
tor Regulation. U.S. Nuclear Regulatory Commus-
sion, August (976,

o Risk Assessmen: Review Group Report (o the U.S.
Nuclear Reguiatory Commussion. H. W. Lews,
Chairman, NUREG CR4400. September 1978.

e *NRC Statement on Risk Assessment and the

Reactor Safety Study Report (W ASH-1400) in
Light of the Rusk Assessment Review Group Re-
port.” a statement issued by tne L.S. Muclear
Regulatory Commussion on Januar 18. 1979.

e Final Liqud Pathway Generic Siuds Report,
NUREG-0440. a comparative study of radiological
impacts on man and biota of 2 postulated core-meit
(Class 9) accident for {loating nuciear plants versus
land based plants, U S. Nuciear Regulatory Com-
mission. February 1978.

o Radiological Effluent Technical Specifications.
NUREG472 for PWRs and NUREG-0473 for
BWRs. U S. Nuciear Regulatory Commussion. July
1979.

o Activities, Effects. and Impacts of the Coal Fuel
Cvcle for a 1.000-M We Eectric Power Generating
Plant. a report prepared by Tzknekron. 'nc. for the
U.S. Nuclear Regulatory Commussion. October
1979.

A study of special significance for those States
interested in siting policy with particular focus on
safety-related issues is the Repor: of the Sining Policy
Task Force (NUREG-0625. August 1979). Nine poi-
icv change recnmmendations were made by the Siung
Policy Task Force to achieve the following goals
(p. w):

(1) To strengthen siting as a ‘actor in defense in depth by
establishung requirements for site approval that are
independent of plant design consideration. The oresent
policy of permitting plant design ieatures 10 compensaie
for unfavorable site charactenstics 1as resulted in im-
sroved designs dut has tended !0 deemphasize sile
solaton.

(2) To take into consideration in siting the nsk associated
with accidents bevond the design basis (Class 9) dv
estabiishing population density and distribution cntes
na. P'ant design improve ments have reduced the proda-
nility and consequences of design basis aczgents, but
there remains the residual nsk from acodents not
considered in the design basis. Aithough this nsk cannot
be compietelv reduced (o zero. it caa e significandy
reduced hy selective siing.

(1) To require that sites seiected wall mimimuze the nsk {from
energy generauon. The selected sites should be among
the best available in the region where new generaung
capacity is needed. Siung requirements shouid be stnn-

*  gent enourh to limut the residual nsk of reactor opera-
uon but 4ot so stringent as to siimunate the nuclear
opuion from large regions of the country. This is because
energy generation from any source has s associated
msk. with risks (rom some snergy sources being greater
than that of the nuciear cption.

As 2 result of the accident at the Three Mile Island
Nuclear Power Station. the President’s appointed
Commussion has made a number of recommenda ions
to improve safety and emergency evacuation planming
(Kemeny. 1979). A prelimunary analysis and views of
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the Nuclear Regulatory Commussion regarding these
and other recommendations was reieased on Novem-
ber 9. 1979 (NRC, 1979¢). A number of other NRC
studies related to the safety aspects of the Three Mile
Isiand ( TMI) accident are

® TMI-2 Lessons Learned Task Force Siatus Report
and Short-Term Recommendations, NUREG-
0578, July 1979.

o Tile Lisi: Publiclv Available Documents, Three
Milz Isiand Unut 2, NUREG-0568, Rev. |, Cumu-
lated to June 30, 1979.

o [nvestigation into the March 28, 1979 Three Mile
Island Accident by Office of Inspection and En-
forcement, NUREG-0600, August 1979.

® Evaluation of Long-Term Posi-Accident Core
Cooling of Three Mile !sland Unut 2, NUREG-
0557, May 1979

® Populanon Dose and Heaith Impact of the Acci-
dent at the Three Mile Island Nuciear Siation,
NUREG-558, May 1979.

o Three Mile [sland Telephone Survey: Preiliminary
Report on Procedures and Findings, NUREG, CR-
1093, prepared by Mountain West Research, Inc.
for the U.S. Nuclear Regulrtory Commussion,
October 1979

NRC INHOUSE EFFORTS TO IMPROVE THE
LICENSING PROCESS

Those States which hav expanded or are contempiat-
ing an expanded roie in »~ .uclear licensing review
process may find useful information in a number of
studies or published matenals that are designed o
improve the effectiveness of NRC's licensing process
or that provide a more in depth investugaton of
controversial issues than are normaily provided in
routine case reviews. The latter would include special
staff treatment and more thorough develooment of
methodologies regarding issues of unusual difficuity
or complexity in certain Environmental I mpact State-
ments or supplemental heanng testimonies. An exam-
pie of a useful testimony is that prepared by Dr.
Sidney Feid. Regional Environmentai Economust in
NRC's Cost-Benefit Analysis Branch, regarding inter-
venor Contention [-19 in reference to the proposed
Wolf Creek Nuclear Generating Station (Feld, 1976):

The applicants’ projections of demand, and thus the assess-
ment of the need for the proposed WCGS, are inadeguate
and overstated because they faii to take into account pnce
elasucity of demand for electnaity. The real pnce of slectrc-
ity per kilowatt hour wil increase, and wall resuit in a
decrease in demand from that predicted by the appiicants.

In his supplemental tesumony. Dr. Feld provides
an llumnating review of the diversity of expert
opimon and some of the senous methodoiogcal
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difficuilties in forecasting future electnicity price slas-
ucities which is a frequent and troublesome issue in
need for power analysis in nuciear power licensing
actions. Many other heanng testimonies would aiso
provide vaiuable insight on methodoiogical proce-
dures of generic importance.

Regarding Environmental Impact Stwatements.
there are also a large number of examples (not vet
catalogued) that would lend usefui insight for the
treatment of special eavironmental and socioeco-
nomuc issues. One such example 1s the EIS for the
Indian Point Unit No. 2 nuciear piant, which exam-
ined at greater than customary depth the internal and
external (or indirect social) costs associated with
vanous cooling system aiternatives in compliance
with the ASLB's decision to reguire backfitting of a
closed-cvcle cooling system to reduce adverse impacts
on certain important {ishery species of the presently
operaung open cvcle (once-through) cooling system
(NRC, 1976b). In support of the analysis of the
aesthetic (and related water and land use) impacts of
different types and heights of cooling towers. the
NRC contracted for a special methodoiogical study
by Jones and Jones (1975). a landscape architecture
and planning consuiting firm. Another useful exam-
ple involving the issue of risk perception and its
possible impact on nearby tounsm is found in the
socioeconomic impact treatment of the proposed
floatng nuciear power plant near Atlantic City as set
forth in the Draft Eavironmental Statement for the
Atlantic Cenerating Station and a suppertung con-
tract study by Baker et al. {1977) on related impact
assessment methodoiogy (NRC, 1976¢).

Regarding the possibie interest of States in impacts
associated with nuclear energy centers, a special
projects study by the NRC commands attention. The
Energy Reorganization Act of 1974, which estab-
lished the NRC as an independent agency, mandated
in Section 207 the development of a report which
wouid provide any appropriate conclusions and rec-
ommendations conceriing the feasibiity and practi-
cality of locating nuclear power reactors and other
elements of the nuciear fuel cycle on nuclear energy
center sites inciuding information on a survey of
possibie sites (NRC, 1976d). The study design features
and issues to which attention was directed are de-
scnibed in the Executive Summary:

The Nuciear Energy Center Site Survey (NECSS) s a study
of a potential aiternative siting aporoach {or nuciear spower
and fuei<vcle faciliues—an approach that wouid cluster
sizeabie groups of such faciiues on a relatively small
aumber of sites, as contrasted with current “Jispersed”™
siing pracuces. The largest aggregation of reactors on a
singie site being planned today s four. and this “quad™ s
assumed (for comparative studv purposes) to be the (vpical
“dispersed” site by the vear 2000.
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Three hasic tvpes of nuclear energy centers are consid-
ered
e Power plant centers, conmisung of 10 to 40 nuclear

sleciric generating umits of 1200-megawatt eiectnic capac-

ity each.

o Fuei<cvcle centers, consisting of fue! reprocessing plants,
mixed-oxide fue! fabmcauon faciities. and radicactive
waste management facihities.

e Combined centers, contaimng both power plants and
fuel<cycle facilities.

Concentraung on differences {rom dispersed siting ap-
proaches, the survey evaluates the feasibility and pracucal-
ity of the nuciear energy center (NEC) concept.

The major technical feasibuliry issues inciude dissipation
of waste heat {rom the snergy center: ransmussion systems
design. reliability. and sconomucs: sconomucs of energy
center construction: and radiological and environmental
/mpacts.

The major pracricality 1ssues include junsdictional and
\nsututional constramnts: social soc:opolitcal and socio-
sconomuc factors; {inancing; questions related to accident
nsk. naturai disasters, and national secunty: and safeguard-
ing of strategic special nuclear materials from theft and
nuciear plants from sabotage.

While feasibuity svaiuation s pnmaniy a techmcai
study, the pracuicality iss’ are peopie-onented: they
involve he vancus interests, perceptions and vaiues of
people and the charactenstics of institutional \nstruments.

The survey also inciuded a gei.cral screeming effort
directed towards .denufying large land areas that would be
likeiv to contain potentially suitabie NEC sites. The screen-
ing was done for each of the mine eiectnc reliability regions
into which the areo of the continuous LUnited States s
divided for co -dinated planning of dependabdie siecinc
power supply

The screeming was accomplished by use of selected
soarse critena involving water rescurces, seismaity, popuia-
uon distnbution. and public lands. Both refinement of
cntena applied and the factonng-n of additional considera-
nons would be needed to idenufy specific sites. This would
require substantial expenditures of ime and money, ind
could not have deen accompiished under the NECSS.

Another study of potential value (o States which
would parucipate at greater depth in guciear power
plant licensing reviews s the GESMO study (Genenc
Environmental Statement on the Use of Recycle
Plutomium in Mixed-Oxide Fuel Light Water Cooied
Reactors). The scope of safety, environmental and
sconomic analysis of options regarding plutonium
recvcle found in this studv provides far more useful
information regarding short-range and long-range
fuel cvcie and (LW R) nuclear plant review considera-
uons than its rather narrowly-defined title mught
suggest (NRC, 1976¢). The study was prepared to aid
the Nuciear Regulatory Commussion in the process of
armving at a decision as to whether or not the use of
mixed-oxide fuel ‘a muxture of recvcled plutomum
oxide and uramum ov.ce) 11 light water reactors
should be permutted on a wide scale basis and. if so.
under what conditions. Chapter |l on “Economc

Analvsis and Cost-Benefit Balancing™ includes para-
metnc studies on the influence of growth (through the
vear 2000) in electncity demand: effects on uranium
price. the price of separative work. MOX fuel fadrica-
uon price. fuel disposal cost. effect of discount rates
on decisions to recvcle: effect of the {ast breeder
reactor; and effect of uncertainties on fuei cvcie costs.

In order to achieve the societal benefits of making
the 'icensing process more stabie aad predictaole and
the cos. advantages of reducing the overall ume
required to 'ssue a comstruction permut and construct
the nuclear power piant, the NRC has developed a
number of mitiatives resulting in studies or reports
that would be usefu! to States in the exercise of their
licensing or permitting responsibilities. These bene-
fits. of course. are principally reaiized at the State
level and paruculariv at the consumer level withia the
applicant’s general service area. Hence, it would
appear that States would have substantal interest in
such imtiatives, lending support and encouragement
to facilitate the attainment of these objectives. A
number of NRC efforts are noteworthy in this regard:

(1) Development of poiicy and the review of specific
applicauons for standardized nuciear power
plants (AEC. 1974 and NRC, 1977e).

(2) The formulation of acceptabie procedures for
early site review (NRC. 1977f).

(3) The development of safety and environmental
Standard Review Plans which prowide specific
procedural instructions to the NRC staff responsi-
ble for conducting reviews for licensing applica-
tions in the construction and operaticn of nuciear
power plants. including approprate metnodoio-
@ies and review cntena where practcable and
desirabie (NRC, 1975b. 1979d, 1976f).

(4) The development or improvement of standards
and technical spec:fications for piant operations
which set effective limuts on safety and environ-
mental impacts pertaining to sach reactor or plant
design (NRC, 1976g,h: 1975¢).

(5) The development or improvement of regulatory
guides which provide information on the kinds of
information and analyses to be submutied by the
applicant for a construction permit ur operating
license (NRC. 1975d.e.f.g 19761 1977g).

A number of the above NRC initiatives are in-
tended to provide other benefits or advantages in
addition to their roie in making the licensing process
more uniform and predictabie or to achieve the cost
reductions in shortenung the licensing and construc-
tion time. For exampie. early site reviews oid prom-
ise of sarlier and more 2ffective p.biic parucivation in
the licensing process. Standard Review Plans will
reduce unproductive detailed nformation and anal-
vses for less consequential impacts and focus more
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effectively on the more important safety and emviron-
mental issues. thus contnbuting 10 sounder and more
defensibie licensing decisions inciuding mut:gative
measures. The deveiopment or improvement of stan-
dards. technical spemfications ané regulatory guides
will have similar benefits.

A staff report by an NRC studv group ( Denton.
1977b) made a number of recommendations invoiving
opportunuties for :mproving the licensing of nuclear
power plants inveiving the refining of a number of the
above measures pius addinonal inutiatives deserviag
of staff effort

(1) Improve the quality of appiicauons by improving
guidance and strengthening acceptance critena.
{2) Improve the quality of appiications by siiminat-
ing unnecessary miormauon
(3) Increase pre-iendenng coordinauon with appii-
cants.
(4) Expand and restructure the Acceptance Review.
(5} Moduy the current review process bv deveioping
an Early Safety Evaluation Report based on the
aprocation as docketed.
(8) Increase pubix parucipation during staff review.
(7) mprove the heaning process.
{8) Study of long-range standardization policy.
(9) Modify LWA (Limited Work Authonzation)
ruies.
(10) Increase use of rulemaking.
(11) Elmunate mandatory ACRS review.

Sl wsk forces and commuttees are being orga-
azed wathin NRC 10 expiore more fully the oppertu-
mues ‘or licensing :mprovement of most of the adove
recommendations. Genenc issues, or issues that are
frequently raised in heanngs and whose treatment has
become relatively routine, mught switably be dealt
with through rulemaking. in response to a Commus-
sion directive, the staff prepared an intenim statement
of general policy and plans for rulemaking, wihich the
Commussion approved ‘or publicauon in the Federal
Regusier (December 14, [978). Thus intenm rolicy
statement {uily supports Executive Order I & of
March 13, [978, requesting improvergent of ¢ isung
future government reguiations so as 0 be as 1mpie
and clear as possibie and avoxd imposing unnecessary
burdens on the economy, on individuals, on public
and pnvate orgamizations, or on Sgate and local
governments. The intenm policy statement and sup-
porung Jdiscussions are presented in an NRC report.
Preiiminary Siaiement on Generai Poiicy for Ruie-
making 10 /mprove Nuciear Power Plam: Licensing
(NRC. 1978¢).

Ten candigate issues were :dentified dv the staff for
genens ruiemaking (1) future availabudity and price of
yramum. (2) aiternative energy sources t0 the nuciear
opucn. (3) need or adding daselocad generaung ca-
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pac:ty. (4} methodological and miormation reguire-
ments 1 the znalvsis of aiternative sites. ($) cntena
for the assessment of nuciear piant mpacts and
muuUgauve measures: (8 genenc procedural critena w0
define more concreteiy NRC responsibility in assess-
ments and decisions regarding cerain water-reiated
Impacts in relation 0 the tatutory authonues of EP A
and permutung states. () NEPA decision cntena for
OL reviews. (8) occupauonal radiatuon exposure
control, (9) genenc radicicgcal impact {or normal
aghtwater reactor radionucide releases, and (10)
threshoid limuts for genenc disposition of cooling
tower effects. Critena developed bdv the Steenng
Commuties on Reactor Licensing Rulemaking 1o ad
in identifying suitabie candidate ssues for rulemaking
inciude the following the issue must de genenc: there
mus: be a2 Lkeithood of a useful. defimitive rule: and
there must de a lkshhood of a stabie rule. Vaiue
impact cntena for appraising the desirabuity and
pnontes of speaific proposals for genmenc rules -
ciude

® Achievement of more effective pubiic :nput and
improved pubiic understanding of NRC's anaivu-
cal procedures and decision cntena (o treaung
potentiali environmental and safety ssues in the
lcensing process for nuciear power plants.

¢ [mprovement of the stabdity ard predictadblity of
the lLcensing process, inciuding the prowision of
orderly and clear procedures for State-Federal
¢Oooperation in treating genenic licensing ssues.

® Accomplishment of an overali savings of man-
power and {inancial resources of the NRC. the
public, the utility industry. and other ocai. Siate
and Federal agencies invoived in the auciear u-
censing process.

® The short-term increase :n doilar costs of the
vanous parmcpants o the rulemaking acton. in-
ciuding contractuai support.

® The addiucnal impacts (Le., opportunity costs) of
diverung manpower and other resourcss 0 the
rulemaking process and away {rom other produc-
uve uses for a temporary penod.

As noted above, one of the tea issues :denufied for
possibie generic rulemaking was that of aiternative
site methodoiogy and informauon requrements. la
order to clanfy thus issue, the staff issued for comment
smultanecusly a report on December 14, 1978 enu-
ded, Cemerai Considerarions and Issues of Sigmufi-
cance on the Evaeiluanon of Aliermative Sites ‘for
Vuclear Genmeraning Sigtions uncer NEP 4 (NUREG-
0499, Suppiement ). Ia addition to recerving pubiic
comments on the report. the staff conducted 3 :hree-
day public workshop n March 1979 (0 acuvely seek
comments and ideas on rulemaking for aiternauve
sites. Representatives {rom ndustry, Siate and f:c-
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eral government. public interest groups and others
participated. Lulizing pubiic comments and the re-
sults of the workshop. the staff drafted proposed
amendments to 10 CFR Part §1 which pertain to the
evaluation of alternative sites. These amendments
were submitted to the Commussion in July 1979 for
their consideration.

There are a number of useful in-house studies of
genenc significance prepared by the NRC staff which
would be appropnate references for case-related anal-
vses in the preparation of environmental impact
statements. As a desirable method of reducing paper
work in EIS preparation, the new CEQ regulations
(sec. 1502.21) encourage the incorporauon by refer-
ence of matenals relevant to impact analysis (CEQ.
1978). Moreover, the greater in-depth treatment of
anaivuical methodologies. citauons of perunent data
and discussions of the compiexities and uncertainties
of 'mpact causai factors and potential mutigative
measures which are pursued in genenc studies make
for sounder. more defensible environmental decisions.

One such generic study is the NRC swaff report on
“Coal and Nuciear A Companson of the Cost of
Generating Baseload Electricity by Regon™ (Roberts
et al, 1978). The purpose of this study is 1o improve
the basis for the staff’s independent analysis of the
comparative sconomic evaiuations of aiternauve fuel
choices as provided by an applicant for a nuclear
construction permit. The study compares the econom-
ics of a 2400 MWe nuclear and coal electric generat-
ing station in 10 different regions of the Unuted States.
Deliversd coal costs are the pnmary cause of regional
generauing cost vanations; therefore, the regions were
based on the Department of Energy’s ( DOE) regions
for delivered coal costs. The capital cost for coal-fired
generating units includes the cost of sulfur removal
The economics are based on a station beginming
operation about 1990 for an investor-owned utility.

The study is based on data inputs from numerous
sources. and it avoids the pitfails of cost analyses
based on national averages by mghiighting regional
differences which—in addition to the transportauon
costs of coal affecting the delivered cost of coal to
different regions—inciude vanations in coal charac-
rensucs, and construction costs for labor and maten-
als, as weil as labor productvity.

A companion report by the NRC staff is a generic
study of the “Sensitivity of Generation Cost with
Changes in Electricity Growth Rates and Issuance of
Construction Permits for Nuclear Power Plants”
(Roberts et al. 1980). The study was done from the
licensing point of view. In addiuon o meeting the
NEPA *need for the facility” requirements, the study
also provides a genenc view of the impacts and costs
ncurred when it is necessary to deny or delav a
construcuon permut for reasons other than “need for
facility” The study idenufies areas of the country and
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situations when economics are likely 10 be a signifi-
cant factor in denving or delaving the issuance of 4
construction permit. An analysis s provided of the
:mpacts on planning schedules and the sensitivity of
generation cost with changes in forecasts of eiectricity
demand and changes in issuances Ol construcuon
permuts. The report is based ona genenc study of four
scenaros for a large system that s representative of a
very large utility or a regional reliability counciland a
smail svstem large enough to accommodate 3 1200
M We nuclear unit sither in a single yulity system or in
a cooperative arrangsment invoiving several smaller
uulities.

A preliminary esumate resulung from the Three
Mile Isiand Telephone Survey (supra) is that about
144,000 persons temporarily moved out of the zone
within 1S mules of the plant site. traveiling an average
distance of 100 miles to a total of Z1 states. This. in
tseif. s an indicator of substanual psvchological
stress. Staff studies are in progress which deal with the
interrelated topics of psvchic (or anxiety) costs. nsk
perception and nsk aversion related to alternative
sources of energy for generaung slectncity (Spangler.
1979\, Other staff studies of genenc value as related 10
risk assessment include:

(1) Demographic Siatistics Periaiming (0 Nuclear
Power Reactor Sites, NUREG-)348, Decembsr
1977.

(2) Aircraft Impact Risk Assessment Daia Base for
Assessment of Fixed Wing Air Carrier Impact
in the Vicinity of Airports. NUREG-0533, June
1979

IMPROVED LIAISON AND COORDINATION
WITH OTHER FEDERAL AGENCIES WHOSE
ACTIVITIES RELATE TO NUCLEAR
LICENSING

In Figure 6 of Part [ (see Vol. |, No. | of this journal)
s shown a vanery of activities of other Federal
agencies which reiate to nuclear power plant licensing.
The NRC has aiready achieved a good measure of
liaison and cooperation with such agencies in the
performance of the licensing function. Copies of
Draft Environmental Statements are routinely sent
for review to potentially affected Federal. State and
local agencies. For exampie. the DES for the pro-

Black Fox (nuclear) station was sent by the
NRC 1o the following governmental agencies for
review (NRC, 1977h)

Adwvisory Council on Historic Preservation
Department of Asicuiture

Department of the Army, Corps of Engineers
Department of Commerce

Department of Health, Educaucn and Welfare
Department of Housing and Urban Deveiopment

i,
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Department of the Intenor

Department of Transportation

Energyv Research and Development Admunistration
Environmental Protection Agency

Federal Power Comrussion

Federal Energy Administration

Office of the Governor of Oklahoma

Mayor of Inola

Because of the frequent interrelation of NRC
licensing reviews of certain environmental and safety
issues with areas of responsibiiity and expertise of the
Environmental Protecuon Agency and the Army
Corps of Engineers, Memoranda of Understanding
have been <ntered into between NRC and these
agencies. A description of this relationship on a case
basis is found in the FES for the Black Fox staton
(p. xiv):

In response to Memoranda of Lndersianding ( NRC, |1975h,
1976) which govern certain interactions of the U.S. Nuclear
Reguiatory Commussion wath the U.S. Eavironmental Pro-
tection Agency and the U'S Armv Corps of Engineers. the
statf nas submutted to those agencies. and recetved com-
ments thereon. Siaremenis of Posinons (EPA. 1976 and
ACE. 1976) which previewed interim s:aff conciusions and
positons of environmental matters of mutual interest. The
staff has considered these comments during the preparation
of this Eavironmental Statement. While exclusive junsdic-
tion resides with the U S. Eavironmental Protecuon Agency
(EPA) to regulate nonradioiogcal «ffluents (and it will do
so via ius NPDES permut when i1ssued). the NRC is required
10 assess the environmental :mpact of permutted discharges.
However. in order t0 ascertain the environmental conse-
quences of power plant licensing. NRC is placing increas-
ing reliance on EPA’s permut system. a resuit of the Nauon-
il Pollution Drscharge Elimunauoa Svstem (NPDES). A
major step to avord the confusion and inequity resulung
from regulation of the aquatic environment by two Federal
agencies was taken with the closety coordinated review of
TVA's | :llow Creek Nuclear Staton Construction Permut
Application. As a consegquence of the Yellow Creek Pro-
ceeding, which suggested that this approach was not only
desirabie but legailv necessary, the NRC stail is strrving 0
obtain EPA or State agency resolution of questions pertain-
Ing to water quality that may anse duning NRC's environ-
mental review.

Other relanonships with other Federal agencies are
generally sstubiished on an ad hoc case-by~case basis.
For example, the licensing review of the generic
statement for the Offshore Power System floatng
nuclear plant concept and the proposed loating units
of/the Atlantic Generaung Stauon offshore of New
Jersey required very ciose liaison and frequent meet-
ings with the U'S. Coast Guard. The emergence of
any concerns over endanqgere] species habitats which
might be affected by a ~iopesed nuciear plant would
require close consultat'<a with the cognizant office in
the U.S. Department of Intenor (UST. 1973 Like-
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wise, any concern over historic impacts would require
consultation with the Advisory Council on Historic
Conservatinn which provides an updating service
regarding a list of sites throughout the United States
of historic and cultural value (NPS, 1977).

Other consultations on techmical data and related
analyses are frequently made with cognizant F:deral
agencies regarding geoiogy and seismology. hydrok
ogy. meteoroiogy. ecology and the like. Since water
supply problems are becomung more acute in various
regions or water basins of the United States, increased
liaison with cognizant State, regional or Federal
agencies or. these matters is assurmng greater impor-
tance. The same is true for the developing State and
regional programs under the Coastai Zone Manage-
ment Act which provides for vanous kinds of Federal
assistance 10 these programs inciuding probiems
ansing from large-scale ene:gy developments :n coas-
tal areas (CZMA, 1972).

Additional detailed information on cooperation
with other Federal agencies in the review of environ-
mental and safety rapacts involived in the licensing of
nuciear power plants may be found in Chapter 3 of
the 1979 Annual Report for the U.S. Nuclear Regu-
latory Commission. The past {ive vears has witnessed
a substantial growth in cooperation between Federal.
State and l!ocal agencies in environmental impact
anaivses a-sociated with nuclear power facilities.
There 15 good reasen to suppose this trend wall
continue: t ¢ alternative to increased cooperation 1s
wasteful du~hication, delay. and loss of effectiveness
in serving t e publiic interest of reconciling the coun-
try's needs Or increased domestic sources df energy
with proteciing or enhancing cavironmental values.
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