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Chairman Jaczko's Comments on
SECY-11-0032, "Consideration of the Cumulative Effects of Regulations in the Rulemaking
Process"

I approve in part and disapprove in part the actions described by the NRC staff in SECY-11
0032. I support the actions described in the SECY paper associated with interaction with
external stakeholders during the development of regulatory basis, interaction with external
stakeholders during the development of draft guidance, publication of draft guidance with
proposed rules, publication of final guidance with final rule, interaction with external
stakeholders on implementation of the final rule, and revision of the common prioritization of
NRC's rulemaking activities. These actions are good practices that should enhance the
openness and transparency of the regulatory process. In addition these actions will enhance
the ability of external stakeholders to more fully participate in the rulemaking process.
I do not support any of the other actions associated with "cumulative effects," with the exception
of soliciting targeted comments during the proposed rule stage on implementation date and
regulatory analysis. In addition, the staff should take appropriate steps to encourage comments
in these targeted areas. Meaningful comments from external stakeholders, especially from
licensees, applicants, States governments, local governments, and tribal governments that may
be effected by the proposed regulation, in these targeted areas will ensure new regulations are
coherent, logical, and practical. With publication of any associated guidance along with a
proposed rule, stakeholders should have a more complete understanding of a new regulation
and will be better positioned to provide meaningful comments on implementation and the
regulatory analysis. I agree with Commissioners Apostolakis and Magwood that exceptions to
publishing rules and guidance at the same time should be very limited. Also, I agree with
Commissioner Ostendorff that the EDO should inform the Commission of any instance, and the
associated reasons, where a proposed rule package will be provided to the Commission without
having completed the draft guidance.
At repeated points throughout the NRC's history, the industry has asked, encouraged, and
pressured, in one form or another, the Agency to broadly and explicitly consider costs, which is
a plain English descriptor for "cumulative effects" or "aggregate impact." In the course of the
congressional debate that culminated in the creation of the NRC as an independent agency in
1974, the industry urged Congress that "the time is ripe to reassess the regulatory process and
in fact, probably have an impact statement of changes that are required for safety to show that
the added safety is worth the costs in delay and money.,,1
After the NRC was created and for the past thirty-six years, the industry has continued to seek a
greater considerations of costs. As the attached speech by former NRC Chairman Hendrie
recounts, giving greater consideration to the cost (or "cumUlative effects") of regulation was a
topic of interest for the industry before the Three Mile Island accident, and remained so after the
accident. There are a number of thoughtful points in former Chairman Hendrie's speech. The
two points that resonates most with me are his statements that:

1111 Legislative History of the Energy Reorganization Act of 1974, at 2238 (1974), quoted in Union of
Concerned Scientists, et al., Petitioners v. U.S. Nuclear Regulatory Commission and the United States Of
America, 824 F.2d 108,115 (D.C. Cir. 1987).

1

"We regulate on the basis of protecting the public health and safety. In setting
the standards for that protection, we can take some limited account of the costs
but it is the protection that is important and not the costs."
and
"When we find that changes are needed to maintain the protection we had
previously thought was in place, or when we identify new measures that provide
substantial additional protection and are necessary for safety, they must be
made."
Industry's efforts in the 1980s led to the revision of the backfit rule (Le., §10 CFR 50.109), which
in its original form was struck down by the D.C. Circuit Court of Appeal for inappropriately
introducing the consideration of costs into providing adequate protection to the public. At the
DC Circuits' direction, the Commission had to revise its policy to make explicit that costs are not
to be considered either when backfitting is necessary to ensure adequate protection of public
health and safety or when the Commission defines or redefines what is needed for adequate
protection.
The NRC cannot consider costs when issuing rules and regulations that are necessary to
ensure adequate protection of public health and safety, or common defense and security.
Because they are so essential to safety, there is no wiggle room in our statute for reducing
these requirements on the basis of cumulative effects. As the bedrock of our safety efforts, our
adequate protection rules represent the bulk of the requirements that we impose on our
licensees.
The NRC does consider cost in an appropriate, limited, and legally permissible manner, and I
fully support the current practice for the consideration of costs. It is important to recognize that 
in the limited circumstances where the agency does consider cost - the NRC already has
processes in place to address the impact of regulations on licensees: solicitation of public
comments and regulatory analyses. The most significant is the solicitation of public comments,
which is built into our rulemaking activities. In the past, licensees have primarily raised issues
specific to the rule under consideration, rather than concerns about cumulative effects. But that
has been a matter of choice. The NRC has not precluded licensees from raiSing these kinds of
issues. Licensees should take full advantage of the opportunities the Agency provides during
our rulemakings to raise any concerns that they have about implementation, including timing
and costs. That is the appropriate time - not after the final rule has been adopted.
There is another factor that contributes to the aggregate impact of new or revised requirements
or the enforcement of existing requirements. This factor can be easily illustrated with two
rulemakings cited by the industry to illustrate their concern with the aggregate impact of
regulations: recently revised Part 26,"Fitness for Duty Programs" and Part 73, "Physical
Protection of Plants and Materials." Because of repeated delays in the completion of Part 26,
these two large rulemakings ended up being completed and implemented in the same
timeframe. If Part 26 had been completed on its original timetable, this situation could have
been avoided. The inability to complete rulemakings and resolve longstanding regulatory issues
in timely manner contributes to cumUlative effects. Repeated delays in resolving long standing
safety issue such as the pressurized water reactor sump blockage issue and fire protection are
ongoing examples of needed regulatory actions will contribute to perceived cumulative effects
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because of protracted delays in their completion. The best way to avoid this type of impact is
for both the NRC and licensees to move forward on timely schedules without unwarranted
delays so that resources can be freed up to address other important issues.
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Chairman Joseph M. Hendrie
U.S. Nuclear Regulatory Commission
Speech before the Atomic Industrial Forum's1
International Conference on Financing Nuclear Power
Copenhagen, Denmark
September 24, 1979

RECONCILING REGULATION AND COSTS

It was the first month of this year - - January 4, to be exact - - that I received the
invitation to meet with you today and discuss the relation between costs and regulation.
accepted the invitation and the topic at that time on the speculation that I could say something
useful on the subject. Of course I am still interested in your theme and your concerns, and I am
pleased to have the chance to address them here today. But I have to say that my interest back
in January was not quite the same as my interest now is in September, because nothing in the
world of nuclear power generation is the same as it was before March 28, 1979.
A watershed event for nuclear power has taken place. Its implications for the future of
nuclear power in the United States, in Europe, and throughout the world are only just beginning
to emerge. In the next few months, several full-scale reports on the Three Mile Island accident
will be forthcoming. These studies, which include those being carried out by the industry itself,
will prove invaluable and, I expect, critical to the future of nuclear power in the U.S.
I would propose at the outset that we meet to talk about costs at a time when it is hard to
think of the cost of thorough, rigorous and effective regulation as excessive. It has always been
true - - though never before so unmistakably true - - that your investment in prevention and
protection is an investment with high return. The true value of effective regulation can only be
measured in terms of the sole available alternative ... the end of the nuclear power industry.
The invitation of last January proposed that I speak of the reconciliation of costs and
regulation. The question, I take it, is do we regulators give sufficient consideration to the
financial impact of the regulations we impose? It is a question upon which reasonable people
can differ, and generally do.
Let me give a short answer to the cost question. We regulate on the basis of protecting
the public health and safety. In setting the standards for that protection, we can take some
limited account of the costs but it is the protection that is important and not the costs. And any
safety measure that prevents even a minor plant upset will have paid for itself many times over.
I should note that my remarks here are limited to the regulation of U.S. commercial
nuclear plants, with no implications for import-export matters. I realize we have an international
audience here today and some of you may have particular interest in the costs of export
licensing, but that is a labyrinth I would prefer not to enter.

This speech was retyped from a microfiche printout. The typist was unable to discern two of the words
in the last paragraph of the speech.
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The argument is often made that the law under which the NRC operates requires that we
look to the effect of our actions on the general public welfare in framing regulations for nuclear
power. Under this construction of the law, the NRC must seek to protect the public not only
from undue hazards related to nuclear power but also from undue expense associated with
regulatory requirements. There is indeed some language in the Atomic Energy Act, the law
which provides for regulation of civilian nuclear activities, that the control of this energy resource
shall be exercised "so as to make the maximum contribution to the general welfare," and again,
to "improve the general welfare, increase the standard of living, and strengthen free competition
in private enterprise."
Despite this preamble, the Atomic Energy Act, in setting out the aims and standards
related to the issuance of licenses and the regulation of licensees, concentrates on the
protection of the public health and safety and the common defense and security. Thus the Act
says that the commission is prohibited from issuing any special nuclear material licenses if it
finds that such action would be "inimical to the common defense and security or would
constitute an unreasonable risk to the health and safety of the public." Again, the Commission
is authorized to establish such standards regarding the possession and use of nuclear materials
as the Commission "deems necessary or desirable to promote the common defense or to
protect health or to minimize danger to life or property." And in issuing an operating license, the
Commission must find that the nuclear facility "will provide adequate protection to the health and
safety of the public."
What is important here for our discussion of the costs of regulation is that the main thrust
of the law is that we are to protect the public health and safety, both the legislative and judicial
history of the Atomic Energy Act corroborate the conclusion that for the NRC, protection of the
public health and safety - - and not enhancement of the general public welfare - - is the decisive
criterion in determining the appropriateness of a regulation. But neither the Atomic Energy Act
nor decisions of the courts shed light on the exact nature of that protection, or identify the
factors or characteristics whose presence signifies proper protection of the public and whose
absence denotes unreasonable risk. The discretionary authority of the Commission in this
regard is very extensive. Adequate protection means what the Commission says it means, and
we mean it to require a very high level of safety.
Now where does all of this leave us with regard to the costs of regulatory requirements?
The Commission in effect defines the necessary level of protection through the
regulations that set various requirements for nuclear plants. We can and do consider costs and
related factors in our rulemaking, either explicitly through value-impact analyses, or implicitly in
the individual judgments of the Commissioners. But it is the improvement in safety that must be
the dominant element in our considerations. In a similar way the NRC Staff, in considering new
generic requirements to implement the regulations, will generally make a value-impact analysis.
So we do take costs in account, at least in a limited way, in setting the general requirements to
obtain a high safety level.
But when we come to apply these general requirements to a specific matter, on a
specific plant, costs and related factors do not count for much. Each plant must meet those
general requirements in order to be allowed to operate. Our purpose, after all, is to reduce the
risk to the public, by appropriate regulation, to as Iowa level as we can reasonably achieve at
the time a facility is designed and constructed and to keep it there during operation. That
requires adherence to the body of regulations with which all licensed plants must comply. The
regulations are not totally inflexible. Exemptions can be granted where it can be shown that the
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necessary level of safety can be maintained by some other means. But in general, a plant that
does not meet the regulations cannot operate, and costs and other factors don't have much to
do with it.
You may recall that earlier this year, before Three Mile Island, the Commission shut
down five plants because we had good reason to believe they were in violation of our
requirements for protection against earthquakes. These shutdowns were very costly to
consumers in terms of the electricity the plants would otherwise have produced, and the
shutdowns came in the middle of an acute oil and gasoline shortage. I subsequently was
lectured at length in numerous hearings before Congress on how high those costs were and on
reducing oil consumption. But I thought it was the right decision then, and I still think so. I don't
believe we should relax safety standards simply because the costs or other effects of
maintaining those standards are significant.
No discussion of the costs of regulation would be complete without mention of ratcheting
- - that is, the regulators' inclination to impose successively more stringent safety requirements
on new plants - - and of backfitting of new requirements to operating plants. It we consider that
the plants now operating meet current regulations, and thus, as a group, in principle represent
the required level of safety that is defined by the regulations, why do we have ratcheting and
backfitting? I would hope the answer is obvious to all of us. We are still learning things about
nuclear power technology, from the experience with operating plants and from safety research.
It would be entirely inconsistent with the purposes of regulation to pretend that there are no new
developments and improvements to be incorporated into the design and construction of newer
facilities over a period of time. It would be irrational to ignore the opportunities to raise the
levels of safety as they are presented by new construction and to hold to an original standard
that never changes. Hence we occasionally find it necessary to ratchet new projects.
The same considerations apply to backfitting new safety requirements on operating
plants. When we find that changes are needed to maintain the protection we had previously
thought was in place, or when we identify new measures that provide substantial additional
protection and are necessary for safety, they must be made. We take into account the costs
involved in such changes and we try to look carefully to see that the additional protection from a
backfitting action is real and worthwhile. Having done so, where we find backfitting is
appropriate, it must be done, and the costs will have to be born.
There have already been a number of backfitting actions required with regard to both
equipment and operating procedures as a result of the Three Mile Island accident. I can assure
you that there will be many more. I am sure that some of those changes will be regarded with
dismay in some quarters. But consider. Suppose that a year or so ago we had been bright
enough, as we should have been, to recognize the potential problem in allowing the frequent
lifting of the primary relief valves in the Babcock and Wilcox plants. And suppose we had then
required the changes we have, in fact, required since Three Mile Island. These include
eliminating the lifting of these relief valves during secondary system transients, retraining PWR
operators to recognize the meaning of saturation conditions for pressurizer level, and all the
other changes that have been required to date. There certainly would have been additional
costs involved in those changes, and I would not have been able to point to a major accident to
prove that the changes were necessary. But what a bargain it would have been.
Given the limited framework within which we can consider the costs of regulation, what
can we do to improve the effectiveness of the process? Certainly we can improve the quality of
our value-impact analyses. A clearer and more specific enunciation of the safety benefits of
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proposed change in regulations or staff positions, together with a more realistic cost estimate
would improve the decision-making process in general. However, I doubt that this kind of
improvement could ever reach the point of producing uniform satisfaction for all parties. I
suspect there would be a general tendency of the regulators to see more safety benefits and
smaller costs in proposed changes, and an equal and opposite tendency of licensees and
applicants to see smaller safety benefits and larger costs for the same changes.
More generally, it is fair to recognize that the present framework of regulation is a
difficult one within which to achieve a fully efficient assignment of costs and safety benefits. We
have, over the years, evolved a set of regulations. We modify them and add new regulations
pretty much on a one-at-a-time basis. The same is true of NRC staff pOSitions and guidance
documents implementing the regulations. Taken as a set the regulations and staff documents
attempt to define a very high safety level for nuclear plants and a correspondingly low risk to the
public. That certainly was the underlying thought as each regulation was adopted. But for any
given regulation or staff position, it may be hard to assess with any great precision the overall
increase in safety margins achieved thereby. The result is that we probably have a less than
optimum cost structure associated with the required safety level. That is, we get the required
safety, or try to, but we may occasionally overshoot and cause larger costs than are really
necessary.
Optimization of the process, to obtain the required very low risk at the least cost,
requires that we have a method of quantitatively determining risk levels, both incrementally for a
proposed modification and overall for a complete plant. With such a method in hand, one could
express the aim of very low risk to the public in numerical terms and evaluate proposed
changes against that model. It would also help us to identify and remedy any weak points in
plant designs and operation. Overall, it would be a more efficient basis for regulation, and
probably a more clearly understood one. Before we can move in that direction, however, we
need a risk assessment methodology that is well understood and generally accepted, and a set
of data bases that are adequate for the purpose. It will be a while before that is the case, but it
is an objective worth working toward.
Let me turn briefly at this point to the subject of the Three Mile Island accident, a matter
of most serious interest to us all. A number of investigations are still under way, as you know.
The Presidential Commission is scheduled to issue its findings late next month, several
Congressional inquiries are in progress, your industry is examining major aspects of the
accident, and the NRC has instituted a special inquiry, under independent leadership, to explore
the matter. The findings and recommendations of that group are due for issuance about the
end of this year.
It is not my intention to predict the results of any of these efforts, but I don't think we
need to wait for the results of all of the investigations to be able to identify some of the key
elements and lessons of Three Mile Island. In brief, the accident was a small-break loss-of
coolant accident brought about by the failure of a relief valve to close and the failure of the
operators on the scene to realize that it was open. Being unaware of the true nature of the
problem they were dealing with - - that it was a small loss of coolant accident - - the operators
turned off the high-pressure injection. This subsequently led to overheating, the formation of
steam voids. periods when the core was uncovered and extensive damage occurred, the
famous hydrogen bubble, and so on. The operators' problems were compounded by instrument
failures and idiosyncrasies, by some elements of the design of the plant, and by deficiencies in
their training.
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There were other things that happened, not as crucial, but disturbing and revealing. It
was some time after the onset of the accident before the operators realized that water in the
containment sump was being pumped to the auxiliary building and overflowing the tankage
there and it was some hours before the containment was fully isolated. And the auxiliary
feedwater block valves were closed at the onset of the accident. That's a fact that apparently
did not have much to do with the severity of subsequent events, but it was a flat violation of the
license conditions for that plant to be in operation with those block valves closed.
An important lesson is that operator training has not been sufficiently rigorous with
respect to transient or off-normal situations. Operators, of course, are licensed by the NRC and
a good bit of training and testing takes place before a license is granted. But I think we have
simply failed to recognize that the operators' readiness to deal with the unusual, and a frequent
reinforcement of that readiness by training with the reactor simulators, are essential elements in
the process. A sUbstantial upgrading in operator training requirements and in frequent
retraining and requalification is necessary.
A second lesson in this same area is the need to reassess the makeup of operator
teams or shifts and the backup engineering capability of licensee companies. One of the
disturbing problems emerging in the decisive early stages of the accident is that the small
operating staff on that dawn shift became prisoners of the control panel. They were instantly
riveted to the switches and the gauges and no one stood back, to take in the overall situation
and comprehend what was taking place. It is clear that some enlargement of control room
stafFing should go along with improvements in operator training.
A related area has to do with control room arrangements and instrumentation. The most
highly skilled and trained operators are likely to make errors in a fast-moving situations if their
instrument readings are ambiguous, or if the instrument displays are not quickly and easily
understood. Finding better ways to integrate and display the data that give the operators a clear
understanding of the plant condition is an important step in assuring that operators will respond
correctly to abnormal situations. We are moving toward an upgrading in this whole area,
including improvements in water-level instrumentation, direct indication of relief valve positions,
diverse containment isolation, and a number of other items.
The next key lesson is that we must understand and use the operating experience of
these plants much more effectively. There were several precursor events to the Three Mile
Island accident that should have alerted all of us to the sensitivity of that design to feedwater
transients. One of these events was almost a trial run for the Three Mile Island accident. This
is an especially frustrating aspect of the matter because it involved an activity which I thought
NRC was doing well. As you know, we have long required the extensive reporting of every sort
of occurrence from licensed facilities. Our staff make a selection of the more significant items
and reports them in a publication that goes to the licensees. It happens that a couple of the
precursor events I speak of made their way into this publication, but we did not understand them
well enough and we did not sit down with the operators of these plants to make sure they
understood them as well. We are establishing a group of experienced staff members to
understand the lessons in those experiences. and to make sure that the plant operators
understand them and take all necessary steps.
The final lesson I will note here is the need for substantial work to the done in the area of
emergency planning, particularly with respect to off-site preparations for the aftermath of an
accident. Federal, state, and local government agencies are involved in this effort. Soon after
the accident I wrote to the governors of states having nuclear plant sites and urged speedy and
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determined action to bring their planning up to date. There is now a considerably enhanced
spirit of urgency and cooperation in this area.
There are a number of other actions that are being taken as a result of the Three Mile
Island accident and I would not want you to regard my list here as exhaustive. Some of these
actions relate to plant design features and others to the extent and emphasis of our safety
analyses and the way in which we review application and inspect the plants, and, of course, the
results of the major independent investigations, with their recommendations, are still to come.
To conclude these remarks, let me make two points. The first has to do with my nominal
subject - - costs and regulation. It is simply that these plants must operate safely and that safe
and reliable operation is the most cost effective condition you can achieve for them. Safe
operation is a "best buy" from all standpoints.
The second pOint is that safe and reliable operation results much more from all elements
of the nuclear industry than just passive acceptance of whatever we regulators
that
you do. It requires an alert, a vigorous, and a continuing effort by the nuclear industry to
improve safety
the line, from design to operation. I am very much encouraged in
this regard by the recent announcement of the efforts to form the Institute of Nuclear Power
Operations, and of the formation and work to date of the Nuclear Safety Analysis Center of the
Electric Power Research Institute. These efforts also are going to be "best buys" for the nuclear
industry.
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