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FORWARD

Within the DOE's Office of Environmental Restoration & Waste Management, the
Office of Environmental Restoration manages a number of programs whose purposes
are to complete remedial actions at DOE facilities and sites located throughout
the United States. The programs include the Surplus Facilities Management
Program, the Formerly Utilized Sites Remedial Action Program, the Uranium Mill
Tailings Remedial Action Program, and the West Valley Demonstration Project.
These programs involve the decontamination and decommissioning of
radioactively-contaminated structures and equipment, the disposal of uranium
mill tailings, and the cleanup or restoration of soils and ground water that
have been contaminated with radioactive or hazardous substances. Each year the
DOE and DOE-contractor staff who conduct these programs meet to exchange
information and experience in common technical areas.

This year's meeting was hosted by the Uranium Mill Tailings Remedial Action
Project, DOE-AL, and was held in Albuquerque, NM. This volume of proceedings
is the record of that conference.

The proceedings consist of abstracts, summaries, or actual text for each
presentation made and any visual aids used by the speakers. The material is
organized by session in two volumes as follows:

VOLUME I:

Session 1:

Session 2:

Session 3:

Session 4:

Environmental Compliance - Policy

Environmental Compliance - Progress in the Field

Poster Session

Remedial Action Programs Under the Five-Year Plan

VOLUME II

Session 5: Environmental Compliance - Concurrent Workshop Sessions

Session 6: Environmental Restoration Issues - Concurrent Workshop
Sessions

Session 7: Poster Session

Appendixes A and B provide the agenda and a list of the registrants and are
included in VOLUME II.

Further information on the presentations may be obtained by contacting the
speakers at the addresses listed in Appendix B.
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WELCOME

Well Good Morning Everyone. I would like to welcome you to the 1990
Remedial Action Program Conference. It is with great pleasure that the
UMTRA Project Office is able to host this first Remedial Action Program
Conference of the 1990s. I am very pleased to see that so many people
have come out. I would like to give a special welcome to the DOE
Headquarters folks who have come here from Washington and I would like to
give a very special welcome to some international guests we have from
Japan representing the Japan Atomic Energy Research Institute, the Nippon
Steel Corporation and Hitachi Limited. To our Japanese frieras, I would
like to say the following: Ko no tabi wa yoku irrasshai i

The UMTRA Project Office has worked very closely with the Headquarters
Office of Environmental Restoration in trying to set up a conference which
we hope you all will find very interesting. Before we get into the meat
of the program though, I would like to go over a few housekeeping chores.
First, there is a registration center right outside these doors. If you
have not registered please do so. Also if you want to go to the luncheon
today or tomorrow or the dinner tomorrow evening, you must sign up for
those particular events.

Park Owen of the Remedial Action Program Information Center is here. He
has an exhibit showing what the information center does. They provide
information services to the remedial action programs. He would like to
talk to as many of you as possible. There are also poster sessions later
today and tomorrow which run concurrently with some of the other
conference sessions. This is an opportunity for you all to interact and
discuss matters with the individual presenters. This evening, shortly
after 5:00, there will be a no-host reception in the Regal Wurlitzer Room.

Most of the presentations today are either 20 or 30 minutes long. If we
have enough time and it is agreeable to the presenter, I would like to
open the floor to questions. At the same time, I would also like to keep
things rolling.

The purpose of this conference is to exchange ideas. A political pundent
recently said that there were two main issues which the American public
felt it was facing today. The first was drugs, a scourge crossing this
country. The second issue is the environment. The wish of the American
public to live, breathe, and work in a clean environment. We are very
lucky to be in an environmental restoration program here. We are at the
cutting edge of this nation's efforts to try and get a handle on its
contaminated waste problems. According to the general accounting office,
there may be more than 400,000 sites which will have to be cleaned up
under the Superfund program. We, here in the UMTRA Project in
Albuquerque, are at the forefront of the effort to solve this problem.



To introduce the theme for this conference, it is my pleasure to introduce
the first speaker. He is the Manager of DOE Albuquerque Operations
Office. In this capacity, he is responsible for directing the Nation's
Nuclear Weapons R&D effort, the Energy Research and Development efforts,
as well as Waste Isolation Plant and of course, the UMTRA Project. He is
also responsible for the National Nuclear Weapons Materials Transportation
System. He has more than 20 years of Federal service and has held such
positions as the Acting Deputy Assistant Secretary for Nuclear Materials,
Office of Defense Programs, Deputy Manager of DOE Savannah River
Operations Office, Assistant Manager of the Energy Research Technology
Group in San Francisco Operations Office, and the Project Manager for the
Mira Fushion Test Facility Project in California. He has engineering
degrees from Cal Poly and the University of Washington and an MBA from St.
Mary's College. It is my pleasure to introduce Bruce Twining.
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INTRODUCTION

Thanks, Mark. Good Morning. I too am very pleased to see all the people
here today. It seems like wherever I go there is a conference on waste
management, environmental restoration, or environmental cleanup of some
kind going on, whether it is in Albuquerque or the other plants that I go
to; this is really the topic of the age. I am very pleased to set the
tone for this year's conference. This is the first conference of the
1990s and I think that for the DOE it is really the first evidence that
the 90s are going to bring a turnaround in the way things have been. The
UMTRA Project is something we can look at to see how things were done
right, to see how things might have been done in a way we could learn from
and not repeat mistakes. There is a lot of success here, a lot of
accomplishment, and if we look at the UMTRA Project, I think it gives us a
lot of insight into the future.

This year's conference is vitally important to us here in Albuquerque as
well as all of DOE for two key reasons. One is the Secretary of Energy
has made this his highest priority. The whole reorganization of DOE to
deal with waste management issues and environmental restoration issues and
the 5-year plan that I will talk about, is a major initiative by itself.
Even without some of the other forces that are impacting on us, it causes
us to change the way we think about what we do every day. The other
reason is the public is out there. They are watching. They are very
unhappy with what has happened at DOE sites, they are very interested in
improving the overall environmental situation in this country. So there
is a pressure there that would cause this kind of thing to happen whether
there was a Secretary Watkins or not. He is certainly a driving force,
but the mood of the country is sending us where we are headed. This
conference represents a tremendous opportunity to learn from what we have
been doing and try to factor that into what we will be doing in the next
30 years.

The theme for the conference is remedial action under the Environmental
Restoration and Waste Management Five-Year Plan, and a lot of the topics
which you will be talking about over the next couple of days deal with
various aspects of that. I think the Secretary and Leo Duffy have shown
great foresight in the way they have attacked the planning activity, the
comprehensive nature of it. I think they have been very successful in
working with the field activities getting real experience into the
Five-Year Plan. It hasn't been without some pains and hiccups along the
way, but when you look at the product and the way that it lays the whole
situation out, you just have to say that to accomplish what they have, in
less than a year, is phenomenal.

The first edition of the plan was presented to Congress last fall and has
really been used. Congress added money to the programs last fall. We are
right in the middle or toward the end of updating it for the first annual
update. I know Pat Whitfield and Leo are a little bit agitated that the
costs have gone up, but that is a sign of people out there paying more
attention, looking at what really needs to be done, and the next version



of the plan will be received well too. It is a very.comprehensive look at
what needs to be done in the complexity of today's world.

As the Manager of the Albuquerque Operations Office, I am certainly
committed to the goals and objectives of the plan. We have directed our
facilities to support the planning activities and get ready to accomplish
the actual cleanup activities; we are putting special emphasis in the
plants. You've heard of production over ES&H; production over waste
management; production over the environment. Let me assure you, that is
not the view today. I think every plant knows that their number one
priority is to be in compliance; they are all being rated 51% of their
award fee on ES&H kinds of things, which include waste management and
environmental restoration. They got the message and there is nobody out
there who has a problem with it. There is a change in priorities, and I
think the plants are largely on the bandwagon. The goals for the plan --
and I've touched on some of them -- are very simple to understand but not
necessarily simple to accomplish. They are to bring operations in full
compliance with regulatory requirements; to perform waste management
operations at the lowest reasonable risk -- not zero risk, lowest
reasonable risk; to minimize waste generation; to advance waste management
technology; to monitor environmental conditions at all facilities and to
increase public awareness of our efforts to restore the environment. To
be really successful in this, we've not only got to look at the problem
ourselves, but we have to listen to our critics and keep an open mind in
order to work in the overall global climate we're faced with.

I would like to take a few minutes to talk a little more about what is
going in on in the Albuquerque organization. We have substantial
responsibilities under the Five-Year Plan and our primary mission has been
to manage the nuclear deterrent. That means the safe and reliable
provision of a nuclear deterrent to this country, including interacting
with the weapons design labs, as well as actually managing the operation
of the weapons production complex, which includes four plants under
Albuquerque and three under other people.

Historically, this complex has been up and running for over 40 years. We
have been doing the production job quite well over those 40 years. While
I would maintain that some of the waste management practices from the
past, if you look at them in today's light, were not all that bright, I
think that the people who were conducting those operations 20 years ago
were probably doing the best they knew how. I am of the view that they
weren't necessarily evil people, but there is clearly a legacy that we now
have to deal with. That is where we are today, trying to deal with that
legacy. Today's policy is to operate all those facilities in compliance
with all regulations. I don't think there is any misunderstanding of
that. It's possible there may be areas of operation where we don't
understand the regulations well enough to know whether we are j_n
compliance or out.. But the objective of the policy is clear.

To meet this commitment, we have restructured the way Albuquerque does its
business and we now have an assistant manager worrying about most of the
waste management environmental restoration activities. He has
responsibility for WIPP and UMTRA; he has a new environmental restoration



project office and there is a waste management group in there trying to
bring a focus for all these activities to the whole Albuquerque complex.
I think it is going to succeed. Me have a lot of people stretched real
thin and I know the folks in Headquarters are stretched real thin, too.
But I think we will get there.

I want to say a little bit more about building on'the past because the
UMTRA Project is something that we all can look at for successes and
failures. By and large, UMTRA is a fabulously successful project. There
have been a number of sites closed out; it has demonstrated very high-
quality, integrated construction practices and new approaches to
technology and waste management. Most important, it is a model for
dealing with local communities, Indian tribes, and state governments
because every UMTRA site has a slightly different situation as far as the
stakeholders. They all want a say in the overall process. There have
certainly been rough edges, but by and large it is a very successful
program. Finally, we have experienced public involvement in the
decision-making process. With this experience, from an Albuquerque
perspective but more importantly from that of DOE, we can apply what we
have learned to the future, to improve our chances of success.

The Agenda topics that you will cover over the next several days are
rather wide-ranging. This morning will mostly be oriented toward the
policy aspects of environmental compliance. You have a number of speakers
from various organizations who will address that. This afternoon we will
hear reports from the field folks actually doing the work. Remedial
Action Programs under the Five-Year Plan will be the topic for tomorrow
and there are workshops on risk assessment, groundwater restoration, and
regulatory compliance. On Thursday morning, construction management,
hazardous waste characterization, and remediation will be covered. This
afternoon and Thursday morning, there will be poster sessions that
actually talk about some of the accomplishments in the field.

In closing, let me say that I think DOE's performance on environmental
restoration in the 90s will be key. Something everybody is watching. I,
for one, and Pat Whitfield, who is here from Washington, and Leo Duffy
all agree that we don't want to get into the same kind of difficulties
gearing up that the EPA had gearing up to do the Superfund Program. I
think we all recognize there is a lot of work to be done, but as we move
from the planning phase into the accomplishment phase we need to make sure
we have things "in-place," that we do it right, and that we don't waste a
lot of money, because if we do, the costs to the taxpayers are going to go
up. More importantly, we are not going to get the job done. I think our
success will be measured by our ability to follow through on the goals in
the Five-Year Plan: the extent to which we have our facilities in
compliance; the extent to which we are minimizing risks in the plants and
to the public, and minimizing waste generation. Many of the plants now
have goals as they look at new facilities to close the cycle and make it a
zero discharge plant. We have a lot to learn from technology. We need to
apply what we learn early and get it into the later stages of the program,
because there is tremendous potential for cost reduction. The monitoring
of how well we are doing is going to be important. The way the public
feels about how we go about the process is going to be a major part of how



we are graded. This conference gives us a tremendous opportunity to share
experiences, take those back and factor them into what we do tomorrow.

The other unique thing about this conference is that it takes place the
week before Earth Day. Most of you know that President Bush has
designated next Sunday as Earth Day, a day to celebrate in this country a
national recognition of all the different environmental initiatives, not
with just within the DOE complex, but within the whole country. So with
that in mind, I encourage you to be open in your ideas and take back what
you hear to your organizations. Factor it into your plans for the
future. I wish you a very successful conference.



ESTABLISHMENT OF THE OFFICE OF
ENVIRONMENTAL RESTORATION AND WASTE MANAGEMENT

Pat Whitfield
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INTRODUCTION

Mark Matthews:

We have two substitute speakers today. One is the next individual, then
there is a NRC substitution later this afternoon. Paul Grim was supposed
to be here, but he was unable to attend due to other pressing matters.
Substituting for Paul is Pat Whitfield. Mr. Whitfield is the Associate
Director of Environmental Restoration within DOE's Office of Environmental
Restoration and Waste Management. His responsibilities include
decontamination and decommissioning; regulatory compliance, including both
on-site and off-site remediation, as well as the UMTRA Project; FUSRAP-
Surplus Facilities and various aspects of the Five-Year Plan. Prior to
this position, Mr. Whitfield spent 14 years in the DOE Savannah River
Operations Office. He has more than 30 years of environmental engineering
experience. He hold degrees in mechanical engineering and an MBA. His
topic today is the establishment of the Office of Environmental
Restoration and Waste Management.
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ESTABLISHMENT OF THE OFFICE OF ENVIRONMENTAL RESTORATION
AND WASTE MANAGEMENT

Let me start by expressing Paul's displeasure at having to stay in
Washington and not come to this conference. He had very much looked
forward to coming here. As any of you know who deal with us in
Washington, just getting out of town is sometimes a terrific advantage.
Paul was unable to come because Leo was out of town and the rule in the
office is they don't both leave the office at the same time. I feel
somewhat inadequate in giving the talk that Paul would have given for
Leo. I heard Leo speak at the Stake Holders meeting for the Five-Year
Plan a couple of weeks ago and I have since characterized that talk as a
sermon. I grew up a Baptist and am still a Baptist so I know what a
sermon is. Leo preached to a group of people, some who were outright
adversaries, and at the conclusion of that talk Leo had made converts out
of some of them. I do not mean that they are now supporters of the
department, but they have a better understanding of where the department
is, where the department wants to go, and how we are going to get there.
In general, they support those activities. Leo is a very dynamic speaker.

Let me also say it is a pleasure for me to follow Bruce Twining in this
conference. Having worked for Bruce at the Savannan River Operations
Office for more than 2 years, I know of Bruce's commitment to the
environment and to the programs that are involved with the environment,
and so I think it is fitting that Bruce kicks off this conference.

I would like to start with telling you about my first meeting with Leo,
probably the week he came into the department. I had been in Headquarters
from Savannah River probably about 2 or 3 weeks when Leo came into the
Department. We were called one day and told that someone needed to go
downtown and brief this new employee. The question was, what is his
role? We were told he was an assistant to the Secretary for Waste and
maybe Environment. Being the junior man in the office, I got sent of
course. There was Leo and another gentleman, Murry Miles and I started
talking a little bit about environmental programs and waste management
programs as I understood them. I even had with me DP-12 Plan for how to
conduct the DP Environmental Restoration and Waste Management Activities.
But Leo was totally unimpressed. What Leo wanted to see from the start
was the integrated test plan which took all such activities within the
department and put them on one scorecard.

Well, of course I had no such thing and there was nothing like that in the
department. He would be quiet for a few minutes while Murry Miles asked
me a few questions. I would respond to those questions and tell him a
little more about the programs and then Leo would come back and say "but
where is your integrated plan?" Leo is still saying "where is your
integrated plan?"

The integrated plan is, at best, at the moment represented by the
Five-Year Plan. It is not the full integration that Leo is looking for.
The site specific plans as they begin to be released, and we've got five
of those approved, I believe, 2 more being approved today, and we
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hope to get congressional interfaces in the next few days so those plans
can be released to the public, will then start to show some of the
integrated planning that the department is doing and will do. It is that
underlying need on Leo's part, probably prompted by the Secretary, that
led to the establishment of this organization.

In addition to the need for integrated approach at the Headquarters level
for looking at these important activities, we needed a Headquarters
advocate who was independent of the production mission of defense
programs, who was independent of the development of power reactors which
(the main function of nuclear energy), and that was independent of the
research mission so that these activities, which were primary activities,
didn't take the place or push aside the important activity of
environmental restoration and waste management. DOE had to show it was
serious about bringing facilities into compliance with federal and state
requirements. DOE had to show it was serious about cleaning up
contaminated sites. There was need for quantum leaps in improving
operations with regard to compliance. There was a need to bring cleanup
costs down. Recognizing all of this and after almost 9 months of
gestation, the Office of Environmental Restoration and Waste Management
reformed.

(What follows is the narrative of a slide presentation. Copies of the
slides were not available for inclusion in the proceedings volumes)

This is a chart that you are going to see many times over the next several
days and I won't bore you with the details. I wi11 tell you tnat there
are three line functions in this chart: waste management, environmental
restoration, and technology development. You will hear from speakers
about each of these offices later today.

There are two staff functions. The most important of these probably is
Quality Assurance/Quality Control which provides internal oversight to the
program for Leo. They also have responsibility for working with our EH
counterparts and EPA to develop the policies we implement and then ensure
that the implementation of the policy matches the policy. Resource
management serves to integrate the three functions into two staff elements
across the organization amd is a major support activity in terms of budget
and planning.

What I would like to do now is talk about the goals that the organization
sees at this moment as we head on down the pike a new organization. We'd
like to treat these activities as a single focus and a unified program
managed through the new organization as the first priority; comparable to
DP's production mission in each development mission for civilian reactors
and energy research missions. We are not there yet.

We proposed the 1991 budget as a single account. We have met a fair
amount of resistance in the Congress with regard to that single account
budget on the basis that there are different authorizing committees for
the different parts of that budget's different components. By far, the
largest component is out of the defense programs element and therefore
comes under the Arms Services Committee in the House and the Senate; but
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there are nuclear energy activities which come from the 270 accounts and
their authorizing committees are very reluctant to give those out. I
believe we will be able to reach a compromise and manage them as a single
integrated account but also have them authorized at the congressional
level as separate activities.

We would like to create within DOE a new culture based on openness and
responsiveness to the public's justified scrutiny of our activities. I
said in a talk in Washington State back in January that real friends of
the department, at this point in time, are those who provide us with
constructive criticism. With constructive criticism, we can consider and
accommodate to the degree it makes sense within our program. We can't
deal with emotional criticism. We would like to get to the point where we
are able to deal with those who are, at the moment, adversaries on a
constructive basis, but we are not quite there. We are moving in that
regard both toward creating an atmosphere of openness and toward a
constructive relationship with our adversaries in the Five-Year Plan
activity and you'll hear more about those tomorrow.

We are pursuing the development of a scientifically rigorous methodology
that prioritizes our planned environmental restoration activities on the
basis of thrift as opposed to human health and the environment. We are
attempting to solve our problems using in-situ technologies.

We need to expand the human resources available to complete our task.
What we are seeing at the moment is that with the growth of the program,
everyone is scrambling for the scarce resources out there. The
contractors need more resources so they look around for ways to get them.
They take them from the state regulators and from the DOE staff. The
subcontractors whose salaries are less regulated than the M&O's look
around for scarce resources and they get them from the M&O's because they
are able to pay a little more and bury it in the cost. The net result of
all this isn't any increased capacity of the system, but an increase cost
in the system. I'm not opposed to salary progression; as a government
employee, I'd very much like some salary progression. My point is that we
don't need to embark on a program that causes us to scramble so hard for
resources that we borrow from Peter to pay Paul and do not bring new
people into the program in an accelerated way.

Then we of course need to strengthen the technical capability of our
line-managers in headquarters and in the OPS offices and I believe we are
doing that. Leo and the Secretary are frequently quoted as saying that,
within the department and its contractors, we do not have the right kind
of people to take on this environmental restoration job. I do not believe
that. I believe we do not have enough of these people, but I believe we
have people who are well qualified to do this work.

Last year, the Secretary issued a ten-point environmental initiative,
which includes tiger teams and other important major activities. He
initiated the Five-Year Plan. It was a monumental task to put together
that Five-Year Plan on the time frame we were given last year. This year
is even harder because last year we were relieved of our primary
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responsibilities. This year we still have primary responsibilities in
addition to the Five-Year Plan.

We set up this organization and we are asking for, and in most cases have
established, parallel organizations in the field offices so that these
activities line up with Leo's activities. We are embarking on a new
initiative. We are embarking on an effort to focus our scare resources,
both human and financial, where they will do the most good. We have to
base our efforts on technical data that will reduce risk to humans and the
environment, not just blindly comply with regulations. EPA has recently
recognized the need for a better way than full characterization to make
the decision to start remediation. More wells mean more characterization
costs; more potential leak paths to below-surface systems and not
necessarily more useful information for making decisions. We need to
start remediation early where there is risk to human health or future or
greater risks to the environment. Where any of these factors are not
present, we need to wait while new technology is developed to provide for
better, safer, less costly cleanup in the future, while the infrastructure
capacity expands at a reasonable rate. If we continue to throw money at
the problem in excess of what can be done effectively, we run the risk of
having the cooperative mood in Congress replaced by one of indifference.

We will be working with states, EPA, OMB, the public, and Congress to
ensure that we go forward with a program that makes sense and can be
accomplished. This may mean that some state EPA agreements will have to
be renegotiated. Of course, DOE cannot renegotiate unilaterally. We can
only do this with the regulator's agreement.

In conclusion, let me say that we are not where we want to be. We are
short-staffed at the Headquarters level and at the OPS office level. We.
have not touched on how we want to accomplish our task over the next 30'
years from a contracting standpoint. We are r\o'i in a position to describe
how to conduct our business in a way to avoid potential criminal
liability. However, we are moving forward in all these areas. But we are
not doing it alone. We are doing it with the help and input from the
operations offices, from the M&O, and from other participants in the
system. For this help we thank you.

That concludes my remarks.
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INTRODUCTION

Mark L. Matthews:

Our next speaker is Steve Cowan. Mr. Cowan is the deputy director of
DOE's office of Waste Operations within the Office of Environmental
Restoration and Waste Management. In this capacity, he is responsible for
the safe treatment, storage, and disposal of DOE's radioactive and
hazardous waste. His career includes over 13 years experience in the
management of defense waste. Today, Mr. Cowan will present an overview of
DOE's Office of Waste Operations. Mr. Cowan.
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EM-30 OVERVIEW

Steven P. Cowan

I'm Steve Cowan. I'm the Deputy Director of the Office of Waste
Operations within the Office of Environmental Restoration and Waste
Management. What I'd like to do is to quickly give you an overview of a
part of Leo Duffy's organization (the late Office of Waste Operations),
tell you where we are now and where we are headed, and talk about a few of
the challenges we will be facing in getting the program done. The Office
of Waste Operations is responsible for the DOE Waste Management facilities
at all of the sites, installations, and various operations around the
Department. This includes the treatment, storage, and disposal of
radioactive, hazardous and mixed radioactive, and hazardous waste. For
management purposes, we divide the program into several categories.

We have a category we call continuity of operations: these are the normal
things one needs to do to maintain a large program. It includes
surveillance and maintenance of facilities, program planning, program
management, conceptual design for facilities and equipment, and that sort
of thing. Treatment includes facilities for treating waste generated from
DOE operations. Things such as high-level waste evaporates; incinerators
for low-level and mixed waste, compactors, and those kinds of activities.
Storage is the storage of high-level/low-level, transuranic, and mixed
wastes. Disposal is our ultimate goal; that is disposal of these various
types of waste in approved facilities that meet all of the requirements
for disposal.

We are also responsible for the overall waste minimization program. This
is the Department's effort to develop and implement a coordinated and
formal waste minimization program to reduce the amount of waste that is
generated and look at ways to recycle waste. We also include in our
program volume reduction and those kinds of things which EPA doesn't count
in their waste minimization program.

A little more detail on the organization: Gil Lital is the Associate
Director for the Office of Waste Operations. Our office is divided into
four divisions. The division of Site Operations has its focus on
management of Waste Activities by installation. That division is filled
with program managers whose focus is on managing the Waste Management
Activities at individual sites. The division of Waste Projects will
handle our construction projects and our major new facilities like the
Defense Waste Processing Facility at Savannah River, West Valley, the
Hanford Waste Vitrofication Project, and WIPP. It will also manage our
normal day-to-day construction projects to upgrade and put in place new
facilities. Two other divisions serye the cost-cutting function. The
division of Technical Support will be responsible for making sure we have
technically appropriate and integrated programs across the DOE system for
managing waste, essentially by waste type. The technology is focused on
waste types like high-level, transuranic, low-level, and mixed wastes.
The Waste Minimization Organization is responsible for integrating the
overall Department program.
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The division of Program Support has a regulatory compliance group in it,
which will be our group, to make sure we are complying with all of the
rules and regulations from an environmental standpoint, safety, QA, RCRA,
NEPA, and all those other regulations we have to comply with. We will
also have a branch in there that will worry about the budget and be
responsible for formulation and execution of Waste Operation's budget.

To give you a little idea of what our budget looks like we are seeing a
substantial increase in the 1991 budget. Congress added money in 1990 to
bring our total for waste management operations up to about $1.2 billion.
Our request for 1991 is little over $1.6 billion, about a 32-percent
increase. About $300 million of that increase is for things related to
RCRA compliance, and state agreements, and to implement more discipline in
our operations and our goals towards achieving excellence in operations.

The Department has come under a lot of criticism on the reactor side. We
don't run our reactors up to commercial standards. Weil, down from
reactors are the Chemical Separations Activities and below that in levels
of discipline are Waste Management Activities. One of our goals will be
to improve the discipline and the conduct of those waste management
operations and get them closer to what we would like to see and what the
public expects for those activities. Also in 1991, there are additional
funds to start construction of the HWVP, which is the Hanford Waste
Vitrofication Plant.

I'd like to talk a little about strategy. Our primary goal in Waste
Operations is to develop regulatory and environmental compliance systems
for treatment, storage, and disposal of all the Department's radioactive
and mixed wastes. We have a number of those strategies that are already
set as far as what are we going to do with the particular waste stream for
treatment, storage, and disposal. But it is not in place for all waste
types or for all steps. At high-level waste, it is pretty well defined.

The high-level waste is stored on the sites where it is generated: Idaho,
Savannah River, Hanford, West Valley. We are putting in-place treatment
facilities at those sites so the waste will be converted into a disposable
waste form at each of the sites. We are not going to be hauling around
liquid waste to treat it at a central facility. The plan is to dispose of
that waste at a centralized national high-level waste repository.

For TRU waste, our disposal preferred option is the WIPP facility,
assuming, of course, that WIPP is successful in its test program. Right
now the waste is stored on DOE sites. Depending upon how that test
program comes out, it may be necessary to treat that waste and then if we
do have to treat the waste, how do we do that? Do we treat at the
established treatment facilities at each of the storage sites, which is
going to be a pretty large capital investment, or do we transport waste to
a centralized facility? That is one of the strategy issues we will be
wrestling with in the not too distant future. Right now, we are
essentially disposing of low-level waste untreated. We treat some of it,
but essentially it is treated on the site where it is generated. We have
disposal facilities at some DOE sites, but the system was established
based on what each individual site proposed, so it is based on individual
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site needs. What we need to do is take a top-down systems look at our
disposal facilities to make sure we have them in the best locations and
that they are the best sites for waste disposal.

For mixed waste, there are no disposal facilities. Well, there is one in
Nevada that takes a little bit of mixed waste, but not a lot. But we need
to develop disposal sites for mixed waste. We had some proposed in the
Five-Year Plan, but again, those were proposed based on what individual
sites felt met their needs. We had five facilities proposed. But we need
to also do a top-down look on those to make sure they are in the right
locations and are best for the overall system. Hazardous waste is stored
on site, treated if necessary on site, and then sent off site to
commercial facilities. That strategy seems to be working pretty well.

We have a couple of major initiatives in place to work out these strategy
alternatives. The first is, we are getting started on what we are calling
an Environmental Restoration Waste Management Modernization Study. This
will be essentially a study of long-range planning efforts that are
parallel to the defense program's modernization study.

Another challenge is the regulatory environment. This is just a partial
list of some of the regulatory requirements we have to meet, including our
own DOE orders, under the Atomic Energy Act, RCRA, CERCLA, NEPA, and those
activities. For a number of years, the applicability of RCRA and CERCLA
to DOE activities was kind of up in the air. Then, several years ago, the
Department made a policy decision that those laws do apply. When that
happened, we were out of compliance in many cases. The mechanism that the
Department is using to get back into compliance, or what we call
compliance agreement, is our mechanism to get into compliance with
environmental laws. These agreements will specify schedules and specific
tasks. The Department then has to go forth and meet the terms of the
agreement.

Another major challenge is our ability to get quality people to conduct
the programs, and to get enough resources to conduct the programs on the
schedules that we need to comply with those agreements. As Bruce
indicated, there has been a change in priorities. Waste management
activities are now talked about as being higher priorities than production
or research. But I don't think we need to look at it as an either/or kind
of activity. I think the way we should look at it is that the compliance
with environmental regulations are necessary in order to do the
Department's production or resource mission. It isn't that we have to do
one or the other. We've got to meet all the requirements before we can
conduct the program.

So, to quickly summarize where Waste Operations is now, we have waste and
interim storage that is generated by DOE activities. We have some
treatment and disposal methods in place and our goal is to develop
approved treatment, storage, and disposal for all of the DOE waste
streams, so when we have a waste stream, we don't have to put it in
storage and scratch our heads trying to decide what to do with it.
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Regulatory compliance is a key part of the program. It is essential for
the public mission, and, I believe, it is essential for DOE to conduct its
mission. The Five-Year Plan is certainly a major key towards gaining
public acceptance. Any questions?

Question: Why are we shipping hazardous waste to off-site commercial
facilities when we are simultaneously developing strategies to permanently
dispose of radioactive materials at DOE facilities?

Answer. For those of you who didn't hear the question, I think I can
summarize it as saying, "Why are we shipping hazardous waste to off site
commercial facilities where we could wind up with a future liability for
that versus our strategy to dispose of radioactive materials on DOE
sites?71

I don't have a good answer for that. It's an issue that has been raised.
It is one, I think, in our deliberations in overall Department strategy
that we need to rethink. Right now, the main reason for shipping waste to
commercial facilities for disposal is to avoid long-term storage and,
according to RCRA, you can only store many of these materials for 90
days. The off-site disposal is necessary to comply with regulations.
Whether that is the best process in the long-term for the Department is
something we have to evaluate. That is a very good point.

Question: Where do waste operation program's responsibilities start and
where do the waste generator's responsibilities end?

Answer: The question was, where do waste operation program's
responsibilities start and where do the waste generator's responsibilities
end?

From an overall policy standpoint, Waste Operations will take waste from
generators already properly characterized, packaged, and labeled to meet
our waste acceptance criteria. That is our statement of policy. How do
we put that into effect? The generators are responsible for
characterizing a waste stream and making sure it meets requirements if it
is a liquid waste stream before it goes into our storage facilities or
treatment facilities. If it is solid waste, it has to be put into a drum
and appropriately characterized and labeled to meet the waste storage
facility or disposal facility acceptance requirements. In practice, the
way we have divided things up is to try to make sense out of where we draw
the line. In essense, we are drawing the line around buildings on
facilities. We are trying not to establish a situation where the Waste
Management program is responsible for a waste collection tank in the
middle of a process line inside of a building.

That doesn't really make sense. We are trying to keep systems in
operation. Short- term storage at production facilities for drummed
waste, for instance, will be the responsibility of the generator, but when
it is transferred to the storage facility for the whole site, that is
where the interface comes in for waste operations. The waste operations
would manage the site storage facility or the site treatment facility.
It's not perfectly consistent from site, to site but we tried to make the
division where it made the most sense from a management standpoint.
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Some strategies have not been worked out yet. What we are going to try to
do is set up linkages so one particular piece is not necessarily tied up
by others. Our strategy will be to define the Waste Management
programmaticai alternatives so that they will accommodate a number of
alternatives that the defense weapons production and weapons complex, are
looking at. For instance, the main alternatives are, do we have a
•Jispersed system for material production and weapons production kind of
like we have now? Do we reduce that in size some to a more compact
system, or do we go to some centralized site? From a waste management,
standpoint we think it probably doesn't make a whole lot of difference
because if you produce a certain number of things, you get a certain
amount of waste generation. It makes a little difference how that's
configured, but we would hope to be able to set up alternatives for the
waste management systems that would accommodate those various alternatives
the defense program is considering so that we don't have to wait until
they finally settle on their configuration. We do need to do some
configuration work and defining alternatives for the programmatic EIS so
we can get the number of alternatives we have to evaluate in the EIS down
to some manageable number. If for treatment, storage, or disposal of all
the different waste types you have to evaluate all the different sites,
you wind up with a huge number of alternatives. We are going to try to
get that down to a manageable number and probably will approach it on an
overall strategy kind of standpoint. Do we have dispersed, regional, or
centralized treatment for these various waste types, or do we have
centralized disposal for certain waste types? We recognize the linkage
and we are going to try to separate those pieces so we don't hold one up
waiting for the others.

We are also working on a strategy to proceed with development of
facilities. We will do so in a manner that won't preclude options from
being evaluated in the programmatic EIS. Our intent is not to stop the
whole system while we do a programmatic EIS. We can't do that. We have
got to do things to comply with RCRA and state agreements and EPA
agreement;;. It's going to be tricky to try to do that and maintain the
options in the EIS. We have to figure out some way to do that.

We are trying to get away from Waste Management activities funded out of
overhead counts and move those into direct funding. I think a number of
those changes have been made in the first Five-Year-Plan and in the
updated one, but our goal is to get Waste Management activities out of
overhead counts and into funding as direct programs.

Question: Is there going to be any change to where generators send waste
for disposal?

Answer: There probably will be changes to that. The system we have in
place now is kind of an "ad hoc" system that has been developed based on
where we had this particular waste stream come up as an issue. Where do
we send it? What state can we send it to? Which state will accept it?
So we are doing things that don't necessarily make sense from a cost or an
environmental standpoint or, for that matter, from a transportation
standpoint. The only thing that is feasible from a institutional
standpoint is that we need to review that system and come up with a system
that makes sense from an environmental and cost standpoint and then try to
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deal with the institutional issues that come out of that. I think there
will be some changes in where we ship low-level mixed waste for disposal.
Some of the things we do now don't make a whole lot of sense from a
technical standpoint. It is not clear to me right now how much detail we
will be able to go into in the EIS. Whether we will be able to go to a
level of detail to define every low-level waste stream and a disposal site
for that stream. The EIS is likely to deal with it on more of a
conceptual basis along the ideas of a regional or centralized dispersal
system. Then once we make that decision, we can deal with individual
waste streams based on overall policy. But we are still working that out
and it is not well-defined yet.

Thank you very much.
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WASTE MANAGEMENT OPERATIONS
FUNCTIONS

O CONTINUITY OF OPERATIONS

O TREATMENT

O STORAGE

O DISPOSAL

O WASTE MINIMIZATION
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ORGANIZATION

OFFICE OF WASTE OPERATIONS
(EM-30)

1
DIVISION OF SITE OPERATIONS

(EM-32)

EASTERN OPERATIONS BRANCH (EM-321)

WESTERN OPERATIONS BRANCH (EM-322)

CORRECTIVE ACTIVITIES BRANCH (EM-323)

DIVISION OF TECHNICAL SUPPORT
(EM-35)

TECHNICAL SUPPORT BRANCH (EM-351)

WASTE MINIMIZATION BRANCH (EM-352)

1
DIVISION OF WASTE MANAGEMENT

PROJECTS (EM-34)

CONSTRUCTION MANAGEMENT BRANCH (EM-341)

WIPP PROJECT BRANCH (EM-342)

VITRIFICATION PROJECTS BRANCH (EM-343)

1
DIVISION OF PROGRAM SUPPORT

(EM-33)

REGULATORY COMPLIANCE BRANCH (EM-331)

RESOURCE MANAGEMENT BRANCH (EM-332)

M90-BDM-GT-0900-03



WASTE OPERATIONS

FY 1991 BUDGET REQUEST

ACTIVITY FY 1990 FY 1991

CONTINUITY OF OPERATIONS
WIPP

3 DWPF
HWVP
TREATMENT, STORAGE, DISPOSAL
WEST VALLEY
WASTE MINIMIZATION, LOW-LEVEL

WASTE, PROGRAM SUPPORT
CONSTRUCTION & CAPITAL EQUIPMENT

TOTAL

$264,368
82,775

138,197
44,720

359,695
87,360
89,455

181,133

$1,247,703

$283,262
122,108
149,313
103,850
518,021
90,000

108,434

277,324

$1,652,312

$ IN THOUSANDS
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WASTE TREATMENT/ STORAGE/ DISPOSAL STRATEGY

WASTE TYPE

HLW

TRU

KS
CD

LLW

MIXED LLW

TREATMENT

ON-SITE

IF NECESSARY
ON-SITE OR
CENTRALIZE (?)

ON-SITE, REGIONAL
OR CENTRALIZED (?)

ON-SITE, REGIONAL
OR CENTRALIZED (?)

STORAGE

ON-SITE

ON-SITE

ON-SITE

ON-SITE

DISPOSAL

NATIONAL
HLW REPOSITORY

WIPP
(GEOLOGIC)

AT SOME
DOE SITES
(ARE THESE BEST ?)

SITES PROPOSED
(ARETHESE BEST?)

HAZARDOUS ON-S!TE ON-SITE COMMERCIAL FACILITIES
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PICTURES OF
T /s / D FACILITIES



o

CHALLENGE:
PUBLIC SKEPTICISM REGARDING SAFETY

OF DOE'S WASTE MANAGEMENT PROGRAM

O ADDRESS PUBLIC'S CONCERNS THROUGH PROGRAM OF OPEN
INFORMATION EXCHANGE AND CONSULTATION WITH STATE/LOCAL
GOVERNMENTS AND OTHER GROUPS

- FIVE-YEAR PLAN PROVIDES FOR REVIEW BY VARIOUS PUBLIC
CONCERNS AND AFFECTED LOCAL GOVERNMENTS

- PUBLIC INPUT BEING ACTIVELY ENCOURAGED

O INDEPENDENT REVIEW OF PROGRAM ACTIVITIES

• NATIONAL ACADEMY OF SCIENCES
- DEFENSE NUCLEAR FACILITIES SAFETY BOARD
- ENVIRONMENTAL PROTECTION AGENCY
- STATE REGULATORY AGENCIES

O SITE VISITS, SEMINARS, TRAINING AND PARTICIPATION IN
EMERGENCY RESPONSE PLANNING, ARE ACTIVITIES THAT
FOSTER PUBLIC ACCEPTANCE

M90-BDM-GT-0900-07



CHALLENGE:
COMPLEX REGULATORY ENVIRONMENT

0 ATOMIC ENERGY ACT (AEA)

O RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) AND
AMENDMENTS

O COMPREHENSIVE ENVIRONMENTAL RESPONSE COMPENSATION
AND LIABILITY ACT (CERCLA)

O CLEAN AIR ACT (CAA)

O CLEAN WATER ACT (CWA)

O TOXIC SUBSTANCES CONTROL ACT (TSCA)

O NATIONAL ENVIRONMENTAL POLICY ACT (NEPA)

O OTHERS / DOE ORDERS

O COMPLIANCE AGREEMENTS WITH STATES AND EPA NECESSARY
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CHALLENGE:
RESOURCES AND PROGRAM PACE

RESOURCES

O ABILITY TO ACCOMPLISH WASTE MANAGEMENT MISSION, IMRfcCTED BY:
- FUNDING CONSTRAINTS

- AVAILABLITY OF QUALIFIED PEOPLE (DOE AND CONTRACTOR)

O RESOURCE REQUIREMENTS (FUNDS/PERSONNEL) EXCEED BUDGETS
- BUDGET REQUIREMENTS EXCEED APPROPRIATIONS

- DOE HQ, FIELD, AND CONTRACTOR PERSONNEL REQUIREMENTS
EXCEED AVAILABLE RESOURCES

Ul
K)

PROGRAM PACE

O DRIVEN BY REGULATORY COMPLIANCE REQUIREMENTS

O MANAGING RESOURCES IS A SIGNIFICANT MANAGEMENT CHALLENGE
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WASTE MANAGEMENT OPERATIONS
SUMMARY

O WASTE OPERATIONS NOW
- WASTE IN INTERIM STORAGE
- SOME TREATMENT AND DISPOSAL METHODS

IN PLACE

O WASTE OPERATIONS FUTURE
- EFFECTIVE TREATMENT, STORAGE AND

DISPOSAL IN PLACE FOR ALL WASTE TYPES

O REGULATORY COMPLIANCE
- ESSENTIAL FOR PUBLIC ACCEPTANCE
- ESSENTIAL FOR DOE MISSION

O FIVE-YEAR PLAN IS DIRECTION FOR FUTURE
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EM-40 OVERVIEW

Pat Whitfield
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INTRODUCTION

Mark Matthews:

I think we are real fortunate today, really this week, because we get to
hear Pat Whitfield four times. We have already heard him once and we get
to hear him now and then tomorrow and then Thursday. So either we must
like to hear him or he likes to talk. One of the two. I have already
given you his bio. He will provide an overview this morning of DOE's
Office of Environmental Restoration.
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EM-40 OVERVIEW

It seems to me that lately all I have been doing is going around and
talking about the Five-Year Plan. I have been doing a lot of that. It is
with great pleasure this morning that I talk about my Environmental
Restoration organization to which I've paid very little attention for the
last several months. Actually that is where my heart is at the moment and
I am anxious to put in some time there.

Environmental Restoration is responsible for the cleanup of inactive
facilities and sites. As Bruce said this morning, I don't believe there
were evil people in the past conducting activities in a manner that
intentionally harmed the environment. I believe that our people were
conscientious people. I believe they were doing the best they could.
They certainly were doing in accordance with the guidance they were
receiving from Headquarters, so they were using the technologies that were
available at the time. If you look at the problems in Environmental
Restoration across the Department, you will find that those problems are
much more oriented toward chemicals than toward radioactivity. I think
that is because radioactivity was an unknown when the Department started
its actions and the Department paid close attention to radioactivity.
Chemicals were generally accepted. They were in general use in industry
and very little attention was paid to the chemical"disposals that we were
making. Since the Department is largely a metal-finishing operation, you
can imagine that our chemical problems are the' same as those associated
with any chemical processing operation. Primarily solvents.

If you take the Department's problems across the country and compare those
with the major industrial component, let's just pick on one or two, for
example, Dupont or EXXON, and you were to conglomerate their problems all
across the country, you would find that they have similar problems in
magnitude to what we have and certainly similar to what we have in time.
When you recognize that our major problem is solvents, you understand that
the local dry cleaners and the local mechanic shops also have those same
kinds of problems. So we are not dealing with something that is scary or
unique. We are dealing with a national problem. It needs to be
recognized as a national problem. It needs to be recognized that it took
40 years to occur and it is probably going to take close to 40 years to
clean it up. We have a goal of cleanup of those sites that are on our
list today within the next 30 years. Our situation is such that if we got
all the funding we requested for the next 30 years, we could not make that
goal because we have some problems for which there is no technology to
clean those problems up. So we need to be working on that.

I mentioned earlier, when I was talking about the capacity of the program
to take care of our activities, that our budget for FY-1989 for
Environmental Restoration is about $420 million. Our budget for FY-1990
for Environmental Restoration is about $660 million. Our budget in
Environmental Restoration proposed for FY-1991 is $880 million. These
levels are about double what DOD has specified for cleanup. They are very
similar to what DOD has in their environmental account, but they are only
applying about half of their environmental count to actual cleanup
activities. So you can see that we have a large growth pattern there.
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DOD is experiencing similar growth patterns. EPA Superfund is
experiencing similar growth patterns and the industrial complex is
experiencing similar growth patterns. That is the basis on which we are
saying that there is very limited capacity to deal with a program that is
growing this fast.

[The following is a narrative of a chart/graphic presentation. Copies
were not available for inclusion in the proceedings volume.]

The organization that is Environmental Restoration is divided into three
line elements and a program Support Division. For purposes of simplifying
and getting on one chart all of that activity, you will see that there are
three divisions: the Eastern Area programs5 Northwestern Area programs,
and Southwestern Area programs that are all parallel organizations. They
each have three branches: one to deal with D&D, one to deal with
off-site, and one to deal with on-site. The difference in these various
area programs is only in the Operations Office interfaces. The
Northwestern Area program will deal with Richland, Idaho, and San
Francisco and with all the programs delegated to those three OPS offices.
The Southwestern Area program will interface with Albuquerque, Rocky
Flats, and Nevada, and they will deal with all the programs delegated to
those offices. Specifically, UMTRA will be under Albuquerque; and
therefore, the UMTRA Program will lie in the Southwestern Area and will
make up essentially the off-site program there. The Eastern Area will
interface with Chicago, Oak Ridge, and Savannah River. Since the FUSRAP
program is under Oak Ridge, the Eastern Area program will have
responsibility for FUSRAP through Oak Ridge. The attempt when this
organization was established was to try to accomplish two major goals.

One was to try to get some consistency in who the regulatory saw, when
there was DOE activity for the regulatory to deal with. Obviously, we
didn't come close to that goal when you recognize that the Albuquerque
Operations Office deals with regulators in several states and several EPA
regions. Oak Ridge has a similar situation through FUSRAP. Chicago has a
similar situation through its area offices. That was something we were
looking for though. Another thing we were looking for when we established
this organization was a advocate at the Headquarters level for the OPS
office programs in connection with Environmental Restoration. We achieved
that goal so that if an OPS office has a program or a grand problem that
deals with interfaces between FUSRAP, DP sites that are generally on-site
activities, or D&D which is both the old NE programs and the DP programs,
they can come to one advocate at the Headquarters level and deal with the
problem.

Another reason for drawing this particular chart in this manner is because
up until now, we've not had sufficient personnel to implement this
organization. We inherited about 26 or 27 people when this organization
was formed last November and we only have about 30 on board now. We are
hoping very soon to have some additional people. But what we have been
doing in the interim is operating in the three boxes you see across the
bottom. All D&D was in one branch, all on-site program activity was in
another branch, and all off-site programs were in another branch.

I hope within the next two weeks to name acting Division Directors for the
area programs and then we will start trying to divide our personnel up and
spread them across the formal organization.
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This formal organization was drawn in anticipation of having 140 people by
the end of FY-1992. We've not made a very good start on that. We are
authorized 47 this year we are having some problems identifying and
bringing into the system qualified candidates. In many cases, we've been
able to identify qualified candidates but the government system is very
complex in terms of bringing people in from the outside and so that has
delayed us. We fully anticipate that we will be bringing in some people
from field offices and from some M&O contractors in the very near future
to help us staff out this organization and start acting like we know what
we are doir,g.

Our Environmental Restoration activities, particularly on-site programs,
make up a major part of our budget activity. It is something that is
viewed with a lot of skepticism by the people who are our adversaries and
I'm trying to use the word adversary to denote a population around our
sites who don't understand what we are doing but want to know more about
it. These are the activities that our adversaries have been most
interested in. Bruce talked about the UMTRA Program this morning and its
successes, and I believe that that is a valid reference, When we look at
UMTRA and how long it has been in existence and how it has been run, I
believe that UMTRA is the least of our problems in this new organization.
I believe we will continue to use the methodologies that have been used in
UMTRA and we will continue that activity. I believe that to a large
degree, the same goes for the FUSRAP Programs and the Surplus Facilities
Programs. With regard to the DP sites, we were not very far into the
establishment of management systems for the conduct of that program. The
House Armed Services Committee, I believe in FY-1988, established the
Environmental Restoration program as a separate activity, a separate
budget table for our defense programs as they were under the perception
that environmental dollars were being diverted to support production
activities. It was mentioned earlier that I spent a number of years at
Savannah River, and I believe in my experience exactly the opposite was
true. We were able to divert production dollars to environmental
activities because we understood that, unless those environmental
activities were taken care of, there would be no production. So we looked
at those as the cost of doing business. That was not uniformly true
around the system, so there may have been some justification for the
establishment of a separate account. At any rate, there is a lot of
scepticism among the public with regard to how those programs are going
forward and what we are doing there. We are making every effort through
the Five-Year Plan to identify the activities that are being conducted,
the pace at which they are going forward, what the driving forces are, and
that sort of understanding of the programs. I believe, in the final
analysis, this will stand us in very good stead.

Other than the Environmental Restoration activities in the three-line
programs, we have several other ongoing important tasks. There has
already been a discussion of the programmatic Environmental Impact
Statement dealing with the waste side of the House. This will be a
document that covers both elements. One of the problems that we have in
trying to scope that element, other than the problems with regard to the
waste scope that Steve was queried on, is how do you conduct that
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activity without stopping all Environmental Restoration activities? We
cannot afford to stop Environmental Restoration activities because, for
the most part, they are driven by statutory and/or legal requirements.
Statutory in the environmental regulations and to the extent that they are
not in the regulations but are in the agreements that we are signing with
the various states and EPA to the extent that they are legally
enforceable. So we have to find a way to write the scope for this
document to deal with that. Well, our scope is certainly going to deal
with some of the issues that were raised earlier, like policy decisions,
What do you do with the materials?

In a discussion I had very early this morning, there came up the issue of
do you remove all the mill tailings out of the state of New Jersey? If
you pick one state, one site, it is not that expensive to do. But if you
do that and set a precedent, then it gets to be very, very difficult. The
other side of that coin is that if you move the mill tailings out of the
state where they are, what clean spot do you put them on? Do you
contribute to another environmental problem for the future? So the scope
of this Environmental Impact Statement is going to be \/ery, very difficult
for us to come to terms with.

We want very much to have scoping meetings late in the summer on that
programmatic Environmental Impact Statement, about two months ahead of
the modernization study programmatic Environmental Impact Statement,
because they are going to catch the flack over the need for the material.
We would like to get our scoping meetings under our belt and proceed
before that furor starts. We are working on a schedule to do that but we
haven't yet satisfied various interests that we know where scope is going.

A couple of weeks ago, we had a proposal from NRDC that we put together an
external review group for that programmatic Environmental Impact Statement
process. We are seriously considering that and I fully expect to get
approval to do that. So that they are part of and it won't be just NRDC,
it will include some other outsiders. If they understand how we are going
forward and why we are going forward in that way, maybe it will deflect
some potential litigation. If they use our information to bring
litigation against us through this process, it is clear they would have
brought the litigation anyway and so I don't think that matters. But I
believe there is some potential to deflect some of that litigation by
having them involved in the process.

Another major activity that we have been working on diligently since last
year, and that Tom Longo is going to talk to you about later, is a
prioritization methodology. Earlier last year in the Five-Year Plan
process which would have been March or April, Leo said "I want a
prioritization methodology developed. I want it developed with public
input. I want it to be risk based. I want it to be simple enough that all
members of the public can understand it and I don't believe that there is
such a process." We have been working very, very hard to come to terms
with how we prioritize our activities. And our goal in developing this
prioritization methodology is not just to deal with constrained resources
in any year. Our intent is to try to use the prioritization methodology
and the risk reduction that falls from that, to put together the budget
request for Congress to start with; because if you look at the agreements
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that we are signing with regard to the various states, and you look at the
statues that are in place, they are not definitive to the point where you
can say exactly this much money is required to implement this. It takes a
lot of interaction. We are also finding in these interagency agreements
the understanding of the task of the scope is different after we have
negotiated the agreement than it was before. I don't think that is
malicious on anyone's part. It is just part of our working through the
process and getting comfortable dealing with the regulator and the
regulator dealing with us. So there will be, I believe, some
renegotiation of these agreements. We are also about to start an activity
with EPA where they are going to develop a prioritization methodology to
use across the Administration. We want to have ours, we want to
understand how the EPA derives theirs, and we want to make sure those
systems are compatible. I believe that will be a move in the right
direction for all of us. That is another major activity.

We are trying to come to terms with how we implement field Environmental
Restoration activities. When you recognize that programs get implemented
in the field primarily through the M&O contractors, you understand where
I'm coming from. Those M&O contractors were selected on the basis of
their capabilities to run nuclear reactors, to run chemical processing
plants, to run fuel fabrication plants. While environment was a
consideration, it didn't play a large part in the selection of those
M&Os. Recognizing that our task is going to be at least an EM for the
next 30 years (at least) cleaning up the environment, we would like to
bring to bear on those tasks the very best skills that are available.
Meaning skills that are matched to the environmental cleanup activities
that we need to conduct. We also would like to have the people who bring
those skills to those tasks to have no pressure to do less than the very
best job they can do, meaning we don't want those people to be subject to
the pressures of production if production ever resumes in the department.
There are a lot of options for conducting these activities. We have
talked about some in several conferences. We are getting close to having
the first draft report and making a proposal to Leo. I don't know exactly
at this point in time what the answer is going to be but I know one aspect
of the answer is that those activities will not be managed from
Headquarters. Everybody hear that. There will be a lot of planning at
Headquarters, there will be a lot of interest in what the OPSs offices are
doing with the funds that are transmitted to the OPS office every year,
but we will not day-to-day manage the activities of the OPS office and
their implementation through whatever contractors are involved. I think
that is an important point and there has been some discussion around the
system that indicates that maybe that wasn't exactly understood that way.

We have another problem that we are working on for Leo and that is; what
guidance can we give to the field office and the field office contractors
so they can conduct their activities in a manner that reduces or minimizes
the potential for personal criminal liability with regard to
non-compliance? When you look at the proposed rulemaking, the Department
has already put on the street with regard to M&O contractor accountability
and then you look at the potential for criminal liability under the
environmental statutes, which has been there all along, but which took on
new meaning for many of us last year when the FBI executed the search
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warrants at Rocky Flats. You can understand why costs are going up. At
least I can understand why costs are going up. Dealing with the budget
two years in advance of its implementation and not being able to see into
the future any better than we can and with these two things hanging over
our heads, I believe it is entirely reasonable that at least the request
for funds go up. We have to be careful what we do with that request for
funds, but that is an important activity that is currently ongoing.

Another major activity that we are participating in, as is Steve's
organization, and as the technology development organization, is the
development of the update of the Five-Year Plan. I mentioned earlier that
last year the Five-Year Plan was done with most of us relieved of our
primary activities but that is not so this year. There are people from my
organization, from Steve's organization, and from Clyde Frank's
organization, all of whom have responsibilities within the given programs,
who are also assigned to develop the Five-Year Plan. That is also true at
the OPS office level and at the M&O contractor level. We understand fully
what is happening out there in terms of the requests we send out. I don't
know how to reduce the impact that we are- having on the staff in the
field. I wish I knew the answer to this because I would implement it
immediately if I could. I heard one person say recently that the way you
know it is Saturday in Headquarters is that everyone has their jeans on.
You don't know it is Saturday because people are not there. They are all
there, they just wear jeans on Saturday. I'm sure a lot of that is going
on in the field. We need to find a way not to burn our resources out,
which I believe we are doing. We are working on new ways to do the
Five-Year Plan between us and the field offices and the site specific
plans to try to reduce that impact, I believe this is an important
activity and we need to be spending our time on it because we need to be
able to work reasonable hours and live reasonable lives. Most of us are
not doing that right now.

Another thing that I handed out when I first came up on this occasion to
talk was the need for management systems. My organization does not have
in place a fully functioning charter. It doesn't have in-place program
management plans. It doesn't have in-place planning documents and it
doesn't have in-place desk instructions as we bring new people in. All of
these things I believe are very important and I intend to spend a
significant amount of my time over the next several months trying to put
those systems in place. One of the things that will help me do that is
getting people assigned to these division offices that are referred to
here so they can take some of the load and help bring more people in
faster because that is clearly a priority with us. Get more people on
board and as we get more people on board, I hope that we get to be a more
creditable organization. I believe we are not creditable at the moment.
We are certainly not creditable to Leo because no matter what the question
is I can't answer the question. Doesn't matter what the question is. If
we get to the point where we are a creditable organization, we will have
information flowing in a way that we will be able to answer reasonable
questions. I'm not sure all the questions will be reasonable, but we will
be able to answer reasonable questions.

I hope with this little bit of insight into the organization, you get a
better feel for what is going on at Headquarters and how we feel about
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things. The one thing that I would really like you to carry away from
here is the knowledge that we, in Headquarters, understand what is going
on in the field;, we understand what- happens when we send out budget
requests. When we ask for another round of activity data sheets, when we
give you short turnaround times, we understand what is happening. We
can't avoid it or we would. We are looking for ways to avoid that. So I
will close by saying that I don't see a light at the end of the tunnel yet
for changing the way we do business, but we are working very hard to find
that light at the end of the tunnel. Thank you.
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INTRODUCTION

Our next speaker is Clyde Frank. Dr. Clyde Frank currently serves as the
Acting Associate Director for Technology Development, the Office of
Environmental Restr ^cion and Waste Management of DOE. He is responsible
for directing ?,n integrated Research Development program in the area of
environmental research, environmental restoration, and waste management.
Program activities include developing and demonstrating promising new ER
and WBM technologies, managing long-term science education initiatives,
coordinating international ER and WBM activities, and directing DOE
transportation management activities. This morning he will provide an
overview of the Office of Technology Development. Dr. Frank.
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EM-50 OVERVIEW

It is nice to see some friendly faces out there. For those of you who
have been trying to get a hold of me for the last 3 months, I have a very
positive announcement. My permanent secretary showed up on Monday and
there will now be somebody to take care of you. The unfortunate thing is
that my phone number has been changed and I don't know what it is. It is
also nice to see my counterparts here. This is one of the few times that
we have an opportunity for the three organizations to get together and
talk these days. I assure you we are attempting to do our best to get
organized and move forward in this very important issue. It has been a
difficult six months with the Five-Year Plan, with the Activity Data
Sheets; and from the laboratories, which in the Office of Technology and
Development came close to requesting $1 billion for FY-1990 and double in
FY-91. We have had approximately 100 people attempting to evaluate the
Activity Data Sheets with some difficulty. Hopefully, within the next two
to three months, we will be doing some things that will show progress and
unaniminity between the three organizations. I refer to myself as the
third in a series of the Three Musketeers, because we certainly feel that
way at times.

[The following is a narrative of a slide presentation. Copies of the
slides were not available for inclusion in the proceedings volume.]

I'm a very simple individual and believe in very simple goals. We fund
Environmental Restoration and Waste Management Research on a basis of four
objectives and we rationalize two of those objectives. We advertise
this. It is something that Pat alluded to: it's better, faster, cheaper,
and safer. We fund to reduce costs in Environmental Restoration and Waste
Management; to reduce risks, which at this point is difficult to quantify;
to reduce quantity of waste generated; as I'll point out later, we need to
work with other organizations in DOE to do that, and meet the 30-year
goal, which is now, I understand, a commitment Congress has made for us;
and environmental restoration of DOE sites.

Next slide.

The focus at the present time is to identify efficient, economical, real-
world technologies in the areas of Environmental Restoration and Waste
Management. It is important, with the limited amount of funds we have in
the R&D program, not to reinvent the wheel but to advance technologies to
address issues we will be seeing in the year 2000 and 2010. The
difficulty in doing this, particularly in Environmental Restoration, is
that the altering regulations require that one alter technologies
appropriately. Instead of attempting to address the regulations of today,
we are attempting to anticipate the regulations of the year 2010 so the
DOE does not have to go back and repeat this exercise that we are going
through. In 1950, the state-of-the-art in waste disposal was shallow land
burial and I include underground storage tanks in shallow land burial.
The DOE, does as most commercial entities and municipal waste sites are
doing today, practice shallow land burial. By virtue of that, we do have
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sites that are undergoing migration of not only radioactive material, but
of organic and hazardous inorganic materials from chromium, cadium, ice,
the magic five clorinated hydrocarbons and, in some cases, some exotic
extractions maybe migrating. The problems in Environmental Restoration
are associated primarily with the shallow land burial sites. We do have
technologies, and we hope to address these issues. Unfortunately, in most
cases, they are not economical. In addition to that, the technologies
that we develop for the west coast may not be applicable to the East
Coast, and vice versa. In order to enhance the investment in Research and
Development funds, it is really necessary to pursue such issues as the
minimum levels, risk space standards, and national consensus standards,
associated with environmental cleanup. How clean is clean? The old
issue. We need to apply existing DOE commercial and foreign technologies
from other agencies, and use universities and all other sectors where
expertise exists. We have created a philosophy of teaming. We are in the
process of making those teams. We have signed a MOU with the R&D portion
of the EPA. We are negotiating with the Corps of Engineers. We are
discussing and have at least half of an MOU signed with the Air Force.
All of this is really to create the cooperative agreements that will allow
us to access technologies and mutually support those technologies where we
have common issues.

Next slide.

This pictoral really associates basic research and applied research. We
feel that basic research is important, and involves the Office of Energy
Research. We are in discussions, we are evaluating proposals because in
five years we will need the basic information to feed to the applied areas
to develop those new technologies, not only for process control in waste
minimization within the complex, but also for Environmental Restoration
issues.

Next slide.

Technology development organization is five divisions at the present
time. R&D under that is Waste Management and Environmental Restoration.
The R&D individual who is in the Acting Directorship of that organization
is a fellow by the name of Steve Lean. Demonstration testing and
evaluation, Waste Management and Environmental Restoration, under that is
Cal Cooley out of the Oak Room Educational Program Development, which is
directed toward the development of human resources to address the
Department of Energy's issues both at the research level and also at the
operational level. So we are a little different as an educational program
than most people envision. We are looking at the majority of training at
the AA and BS level and I'll say a little more about that later.

Transportation management and research. The research center at Sandia is
located within our organization.

Next slide.

Program Supp **ts ER&WM and again it has to be a teaming operation. You
will hear about pnoritization system. The R&D program really takes the
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R&D and attempts to insert on the prioritization that has been made in
Environmental Restoration and Waste Management. In other words, we follow
the prioritization system.

R&D. We need rapid, efficient, new technologies to accelerate
activities. If we look at some of the compliance issues that are
presently being signed on a temporal basis, it becomes obvious we may not
be able to get there from here. We need an improved approach to temporary
and permanent waste confinement and detoxification issues. We feel that
in the year 2010, some of the grouts presently being used today will have
to be retrieved bacause of those regulations.

Next slide.

Waste minimization is very important. Approximately 80 percent of the
waste generated today is in the defense complex; twenty percent is out of
the university-type research laboratories. We need a regional consortium
for educational pathways, research, and communication, particularly in the
area of risk-base communication or risk communication to the public. We
are also looking at University contract experience to develop a new trach
for technical expertise.

Next slide.

For Environmental Restoration. The Office of Technology Development
intends to develop new characterization technologies. One looks at the
DOE and the amount of money that goes into characterization including the
drilling of wells, the sucking of water, and the sampling of soil in post
monitoring. We are dealing with more than 50 percent of the Environmental
Restoration budget in the future. What we need to do is decrease costs by
looking at statistical methods of sampling and statistical methods of
drilling wells. The sample I used this morning was in the Nevada Test
Site which is 1,000 square miles. The last estimate we had for monitoring
was that it would take 2 wells, 2,000 foot deep per square mile. It would
cost $2-3 million per well. That's just to drill them. That's not to
sample them. So we are dealing with ma.ior budget. We are going to pursue
non-evasive methods of characterization, three-dimensional imaging of
certain waste sites before retrieval, etc. We are going to develop new
remedial treatment decontamination/decommissioning technologies. We are in
the process of forming a group of individuals in decontamination and
decommissioning to address this issue because all the sites that we
presently have will ultimately undergo this process.

Next slide.

Contaminated groundwater. We believe this is our major problem by virtue
of shallow land burial sites, migration of materials, true soil, true
groundwater, to surface and groundwater. Therefore the cleanup of soils
innovative technologies, which ultimately we feel will be in situ
technologies for the cleanup of not only radioactive material but most
certainly toxic organics and hazardous inorganic materials, are very
important. This is where other agencies come in because they also have
similar problems, as does the private sector. We are looking at
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groundwater pumping optimization as a hog-and- hole technology, as Leon
said, or suck, muck, and truck whichever you prefer. The energy intensity
of tho groundwater pumping somewhat removes the effectiveness of the end
treatment devise, be it photochemical or chemical treatment. Chemical
treatment methods for pipe and biological treatment methods for in-situ
technologies.

Next siide.

In Waste Management, we need to address mixed waste compliance issues. It
is very important that compliance issues be altered to allow us to treat
mixed waste and reel assify it into hazardous or radioactive waste
categories. We need to look at the sampling technologies associated with
mixed waste for Environmental Restoration and we need to look at the
methodologies process. Methodologies will essentially eliminate the
concept of mixed waste. Mixed waste, in this case being radioactive and
hazardous, with the understanding that we also have infectious,
radioactive, explosive, radioactive, etc. We have a major program
initiated in processing uranium at Y-12. This is in conjunction with
defense programs, or will be in conjuction with defense programs. This is
a form of finishing extraction recycling into purification of uranium and
we will talk more about that at a later date.

Next Slide

I'd like to show you a few pictures of some of our newer facilities. This
is the defense waste processing facility at the Savannah River Plant in
South Carolina. The main vitrofication building is in the center. It is,
in essence, a remotely operated, canyon-type facility that will take the
high activity fraction of the high-level waste, stored at Savannah River,
and convert it into a bore of cylocate glass waste form that will be
eventually disposed of in the national high-level waste repository. The
facility is essentially complete from a construction standpoint. We are
now getting ready to begin, hopefully in September, a cold testing
program. They have about 1-1/2 years to 2 years of cold-testing phases to
develop a database to ensure that we can convince NRC that our waste forms
will be suitable for disposal in the license repository.

Next Slide

This is an artist's concept of the Hanford Waste Vitrofication Plant.
This will be essentially a copy of the DWPF built at Hanford. It will
immobilize the high-level waste there. We hope to start construction next
summer, somewhere in 1991; operations are scheduled for 1999.

Next Slide

Here is a photograph of what we call the Tosca Incinerator at Oak Ridge.
This facility will be used to incinerate contaminated PCBs and other mixed
waste. It is going through a testing phase right now. We hope to meet
all the requirements for a permit from EPA and the state to operate that
facility.
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Next Slide

Here is another low-level waste disposal facility at Oak Ridge. This is
the test unit for an engineered storage system that we call the Tumulous.
It is very similar in design to what is used in some European countries.
The low-level waste is put inside concrete boxes which are stacked on a
concrete pad that has all kinds of monitoring equipment on it. It will
eventually be backfilled and tested to develop a more engineered disposal
design for low-level waste.

Next Slide

This is an aerial
the waste handling
Right now we have
begin a Five-Year

photograph of the WIPP in Carlsbad. In the center is
building. That facility is essentially complete.
a number of activities under way to get approval to

test program at WIPP. One of the most important of
these is to get legislative land withdrawal from Congress. We have a
number of activities we are trying to complete so we can get the land
withdrawal. We need that to start the radioactive testing program. We
have just recently issued the final Environmental Impact Statement for the
facility and the record of decision is just about to be signed. Recently
EPA has published their proposed approval of what we call a No Migration
Petition, which is the mechanism for compliance with RCRA for WIPP. We
are putting the finishing touches on the safety analysis report. We hope
to get land withdrawal legislation this fall so we can start a test
program this fall.

Next Slide

Here is a schematic of the WIPP facility. The actual repository will be
located about 2,000 feet below the surface in a 2,000-foot-thick bed of
salt. Panels will be mined in the salt. The waste will be placed in
those panels, backfilled, and the panels will be sealed and eventually,
when the repository is full, the shafts will be sealed for disposal.

I'd like to talk now about some of the challenges we face in the program
and as Pat and Bruce Twining already have eluded too, public skepticism
and getting public approval for the program is one of our biggest
challenges and the way we see of doing that is through the Five-Year
Plan. By having public interaction and getting public input into the
Five-Year Plan we can try to satisfy our constructive critics out there,
and get more public involvement and public acceptance that way. We are
also taking a number of actions to get independent review of the
activities. It seems to help public confidence if somebody other than DOE
agrees that an operation or an activity is safe. We have a number of
reviews going on by the National Academy of Sciences; the Defense Nuclear
Safety Board, which was recently established, is also lokking at our
facilities are also under the regulatory overview of EPA and the state
regulatory agencies. So, through these various mechanisms we are hoping
to get more publicinvolvement in our program and get more public
acceptance, which we think is absolutely essential for the program.
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Next slide.

Improved technologies separate mixed waste and radioactive hazardous
components. Ideally and philosophically what we are looking at is that
waste, not only our waste but other people's waste, should be separated
into four piles. Those four piles are the following: actdeniets,
transuranic material, long-lived fision product, short-lived fision
products, and hazardous waste. In hazardous waste, the organic can be
treated via an undisclosed mechanism at the present time probably not
incineration which leaves a reduced volume of inorganic hazardous short
loop fision products with a 200 year custodial ship and true material if
deep shit geological repositories are not acceptable in long lived fision
products. We need to go back and explore the existing solutions such as
actinite burnup transmutation.

Next slide.

Waste minimization needs plution and uranium rich metal processing
technologies. Tridium nonmetai operations need to be explored. Hazardous
material substitution that is associated with both the nuclear and
non-nuclear components of the defense programs operation all the way down
to new floor cleaners that such organizations as the space industry and
other agencies are interested in also need to be explored. Materials
reclamation from burial grounds is also important and being pursued.

Next slide.

The last area is education to develop the pools of talented professionals
associated with that. I won't go through the rest of the slides but what
I will say is that we have initiated two pilot programs. The first one
was a New Mexico initiative by Bruce Twining who spoke earlier, Jim
Bickel, and a number of individuals at Sandia and Los Alamos. We believe
that the New Mexico pilot consortium is truly addressing the issues of
professional resources that the Department of Energy will need. We are
presently doing a series of assessments which we will publish not only in
the area of professionals needed but what we will need in analytical
laboratory support from the private sector in both areas of hazardous and
mixed waste and it will be immense because we are getting estimates from
laboratories on the order of 700,000 to one million samples over the next
five years as defined by the federal facilities agreement. We are
starting to move and we are gaining momentum; we are getting people on
board to address the issues. I think I will stop there.
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THE EPA'S ROLE IN DOE REMEDIAL ACTION

Richard Guimond
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INTRODUCTION

Mark Matthews:

The next speaker is Richard Guimond, also from the EPA. He is the
Director of the EPA's Office of Radiation Programs. He serves as the
national Manager for all radiation protection activities conducted by the
EPA and oversees activities in environmental monitoring and surveillance,
radiation research, emergency planning and response, public information
development and dissemination, state radiation development, development of
radiation standards and guidelines and compliance activities. Mr. Guimond
holds a Bachelor's Degree in Mechanical Engineering, a Master's in Nuclear
Engineering, and a Master's of Science in Environmental Health. He will
speak on the EPA's role in DOE's remedial action programs.
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EPA'S ROLE IN DOE REMEDIAL ACTION PROGRAMS

Good morning. When I first saw the title of the talk "EPA's role in DOE
Remedial Action Programs," I thought this would be a very easy talk to
give. Very short and sweet. Start off something like "Hi, I'm here from
EPA and our role is to help." Now I'm surprised there are gi-ggles out
there on that. I thought that you probably thought, or some of you may
have thought, that what I would stand up and say is "Hi, I'm here from EPA
and our role is to be a pain in the neck." Hopefully, it is more the
former than the latter, and I'd like to talk a little bit today about some
of the things that are ongoing within the agency and try to deal with it
and carry out the responsibilities that we believe we have to the public
and how we think that we may be able to facilitate and aid in DOE's
mission and its own programs in this regard. However, before I get into
that, let me just tell you one little story.

I'm from Washington, and in Washington, one of my favorite stories deals
with lawyers. We have lawyers up the gazoo in Washington, and they get
into my programs periodically. I hope there aren't too many lawyers here
today, but as a consequence it is a very good group to talk about. There
is a plane full of lawyers going to Hawaii for a convention and the plane
was hijacked. It landed in San Francisco, and while they were on the
ground in San Francisco, the head highjacker called authorities and said
"we want $5 million and safe passage to anywhere in the world and all the
fuel we need to do that." So the head negotiator for the government
thought about it. He said "We can't give into these terrorists." So he
called back on the radio and said "NO. Absolutely not, we won't give you
any money." That really irritated the terrorist and so he said "I'll fix
them." He called back and said "o.k., we are going to raise our demands.
We want $10 million and safe passage to anywhere in the world." So the
chief negotiator for the government said, "We aren't going to put up with
it, we aren't going to put up with those demands. No you can't have
that." That really really irritated the terrorist. He called back again.
Said "Look, I'm done fooling around. I want you to know we are really
serious here. We want $15 million and safe passage to anywhere in the
world or within one half hour we are going to take all 150 lawyers and
release them."

Now, you might think that is a nice story. It is kind of humorous, but
the fact of the matter is that if we all don't do a pretty good job on
this we are going to find those 150 lawyers breathing down our necks and,
even in spite of that, we have to recognize that there are a lot of
people with a lot of expectations. There are a lot of people who are
looking forward to a lot of results from the program and it is your job,
it is all of our jobs, to try to do that. In the past, this particular
conference has focused most of its activities on the UMTRA Project. I
think that as you mull around, a lot of the discussions over the next few
days will not only cover UMTRA but other aspects, that it's worthwhile for
me to spend a few moments to comment on the UMTRA Project.

From an EPA standpoint, and the standpoint of the Office of Radiation
Programs, I believe that DOE and its contractors deserve many kudos for
carrying out and implementing the EPA mill tailings program. Implementing
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the rules. **•; group at EPA was responsible for writing the rules. We
were responsible for handing you the rules you have been trying to deal
with for many years. I'm sure that over these past several years,
periodically we have had our fair share of choice comments under people's
breaths while you are trying to carry them out. But none the less, I think
you did a very good job with the rules that have been put together so
far. Certainly it was not an easy task. Designing a 1,000-year longevity
cover is complex. However, the program embraced the spirit and substance
of the EPA rules. In particular, I think the DOE program deserves credit
for the cap designs and for obviously working closely with the public to
clean up off site properties. To get public involvement in decision-
making, to get suitable disposal sites, and to have day-to-day operational
activities that were sound, and practice good neighbor policies. Now we
wish you the same degree of success in archiving the objectives of the
rules that we hope to publish in the not-too-distant future, the
underground water aspects of the UMTRA Project. From our standpoint, we
obviously still haven't finished our part of that job and I'm hopeful that
we'll be able to get the groundwater rules that were mandated by a court
order that we lost several years ago through the Federal bureaucracy
before the thousand year caps wear out. No guarantee but we are working
hard on it.

I think the successes of the UMTRA Project has shown that, as Pat was
saying earlier, the skills do exist here. The skills exist in the
contractors and the commitment. The management commitment from DOE can be
brought to bear with very complex environmentally-sound problems. The
question is going to be will it happen. The key question then is, will
the long-term commitment ba there? Will DOE and the Federal government
have the fortitude to stay the course and complete the job? Time will
tell.

At EPA, we certainly hope so and we plan to do our part to help to make it
a reality. The EPA and DOE have taken several important steps down that
road already. The DOE has certainly expressed strong commitment to the
cleanup. Admiral Watkins' ten-point objectives, Five-Year Plan, and
various related initiatives have demonstrated this effort. So the Federal
facility agreements that have been developed provide the framework for
DOE, EPA, and the states to guide the restoration activities. I was
frankly hoping that one of my colleagues, Chris Grundler, would be able to
be here to talk in more detail about those agreements. But, he apparently
has been delayed, so I guess you won't be able to hear from us from the
standpoint of detailing how EPA is approaching its responsibilities.

We have just done some consolidations movement from one of our program
offices to another enforcement compliance group to help centralize and
give some additional focus to our effort in Federal facilities. However,
I think a lot of people out there are still asking the question. Where is
the beef? We have seen the general commitment ideas, we have seen sort of
some of the fluff, we have seen that you really want to do good, but when
the rubber meets the road, is it really going to happen? How are you
going to get those successes and where are they going to go?

Frankly, I think it is going to be tough going. Tough going for both
agencies to achieve both our individual goals and live up to the
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expectations of other people. Let me give you a few examples here.
Although EPA's intentions are clearly noble and we, clearly, would like to
participate in the restoration activities, I think that from a standpoint
of really doing a good job we have got to integrate our activities within
the agency.

Historically,' we haven't done a very good job of that. If you take a look
at our history, EPA was originally designed to help consolidated
environmental issues. It was designed to hold together desperate
activities and a wide array of different programs in the Federal
government under different agencies. And assuming it was a noble charge,
a noble activity and the dilemma was that as this stuff got all put
together into EPA, water programs from Department of Interior, Air
programs from the Department of the HEW, radiation programs from HEW from
the Federal radiation council and from Atomic Energy Commission, we found
that EPA ended up with a crazy quilt of legislation.

We have umpteen different laws and, as a consequence, we have organized
over the years -- very much along those individual lines -- a water
office, an air office, and a solid waste office. Although it has
facilitated our dealings with the Congress and our ability to achieve some
small individual objectives of the individual laws, it has certainly not
helped us to be able to bring those things together.

We have to find ways to compromise on air to be able to deal with solid
waste. Find ways where you don't overkill on a waste issue for hazardous
waste because it is less of a problem than dealing with a particular air
problem along the line. That is where we really need to Jo more work. If
anything, dealing with the DOE problem, DOE facilities are going to be a
major cross-medial program...how will we cope with our own weaknesses as
we try to focus on them?

Added to that is EPA, a very decentralized program. We have ten regional
offices. We have five major assistant administratorships where the major
programs are at Headquarters. We have a multitude of individual programs.

I have the radiation programs for example: there is solid waste, there is
Superfund, there is a whole array of various others, and most of them are
not cross-media. The radiation program, is probably one of the few that
is cross-media. We deal with radiation whether it is in air, solid waste,
water, or what-have-you, but frankly it is not easy to do that because
the agency is not really well-designed to cope with those kinds of
problems. We have to do a lot of discussions back and forth among our
counterparts who have lead responsibilities. So we find that in dealing
with this, you're trying often to pull together people with lead
responsibilities and people with support responsibilities. The support
responsibilities may have the expertise, and may have a lot to bear but
they don't have the lead. So you are trying to interface these in many
points in time.

Certainly a lot of inherent difficulties need to be overcome as we try to
pull together organizations to cope with the various problems before us.
We have heard a lot over the past few months about the need for cultural
changes within the DOE and even a little more talk has occurred on that
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today. Frankly, we need cultural changes at EPA also; cultural changes
to broaden our horizons so that we, in fact, can see some of the need for
that greater cross-media activity and the fact that the only gains are
going to be through that. I do believe some of those things are
occurring. I think it is recognized by Administrator Riley; I think his
attention to some of the pollution prevention in this, his attention to
wanting to do more and still maintaining an independent program in the
field and independent agenda for the various program offices but insure
that we are uoing a lot more in cross-cutting, is where he wants us to
ao. We now have got the tools in place to be able to achieve that.

I would like to use radiation as an example of how I think EPA is trying
to better integrate across the various programs. Radiation is one example
because, as I said, we have drinking water, we have work room. We have a
whole host of those and have to cope with similar kinds of things as they
transfer across but let me just talk a little bit on how we are trying to
approach radiation, how I think it interfaces with the dealings here in
the DOE and the support contractors.

Before 1985, the Office of Radiation Programs in EPA was pretty much
divorced from most of the rest of the agency* The things that we dealt
with were principle programs and projects that were pretty much totally
internal. They were ones that we had been delegated lead by some
particular law, whether it was UMTRCA, clean air act, or what it was
about, our office was told "you have the lead responsibility" and the only
thing that we did really was those things for which we had "lead
responsibility." We saw that our fundamental mission was to do those
rules or carry out those surveillance programs where somebody said "you've
got it, do it."

Now, that had its strengths in that we were able to stay within our own
little closed environment and try to focus our resources on those things.
As I will tell you in a few minutes, it really pointed out shortly
thereafter, some serious limitations in the agencies.

In the late 1984 - early 1985 we had to come to grips with the problem in
Montclair, New Jersey, which is the big Superfund site dealing with radium
residuals from an old U.S. radium chemical plant there. Their waste was
hauled all over a number of communities, lots of homes were built on the
waste, waste was buried in holes and all over the place, not unlike some
of the problems you have coped with out here in the west. But it was in a
very populated area, it was in an area where the people had been in place
for many, many years. The lead responsibility went to one of our regions,
Region 2 in New York, and to the Superfund Program, neither of which had a
lot of radiation experience or expertise. They had the resources to begin
to get some contractors on it, but clearly as they started to try, they
wondered, what should we do about this? They needed help. They came to
see us, asked us to get involved in helping them figure out: what were the
right kind of measurements to make? What were the appropriate types of
criteria to use? How clean is clean? When should people move out?
Health and safety issues and ultimate remedial action control technologies
issues.
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We tried to put together a whole array of activities to put to use some of
the expertise of our people that have worked on similar things, mill
tailings and other issues, to bear on this particular superfund problem.
We dealt with QA issues, survey problems and criteria issues- It worked.
I'd like to say the problem's totally finished, but it is not because
there is still a pile of dirt there in New Jersey that is looking for a
home. They found that the kind of control technologies that their
contractors had, were not applicable to the case there. The public wanted
all that dirt hauled out of New Jersey and sent to some place like Utah.
We are faced with problems. The public, needless to say, perceived the
situation as pretty bad, pretty serious. Some people wanted to send it to
Nevada. A big court case is associated with that.

The up shot was that this stuff began to have such a stigma attached to
it, worst than any garbage barge event, that nobody wanted to touch it
anywhere in the State of New Jersey even though one might conclude there
are a reasonable number of places you could safely dispose of the stuff.
What do they want? Let's send all the stuff to Utah!

The price to send all that dirt to Utah is $200 to $300 million. A
substantial amount of money, and frankly that is why we very much were
involved to try to take a look at ways to come up with innovative control
technologies that might substantially reduce volumes so that we could have
a substantial savings. We have been doing that in those areas.

I used to use that as one example. We started multiplying from there.
For many, many other sites. I think there are 23 or 24 sites on the
national priorities list that are radiation sites. If you do some of the
hazard Kind of ranking activities across, you find that, from a risk
assessment standpoint, those radiation-related sites are some of the more
hazardous sites they are trying to cope and deal with. A lot of our
programs through the region and elsewhere don't have the skills, science,
or background to cope with it.

We saw that back around those times in 1985. We had one radiation person
assigned to each of our ten regional offices. One. That person was
supposed to coordinate with RCRA people, Superfund people, and all those
kinds of people. Well there are a whole lot more of them than there are
of the radiation guys, so as a consequence they would look elsewhere; they
would look for contractors, and sometimes they would get advice from a
contractor, who was basically a chemically-related contractor, and that
might have not been the best advice. Then they would come to us and try
to ask us, sort of after the fact, to help them out with the problem. But
we have done that. Where we have sprung from all of that is that we are
trying to do a broader program development, integrating radiation issues
and experiences throughout the agency. Next year, we will have, instead
of one radiation person in each of our ten regional offices, between four
and six radiation people in each of our ten regional offices. Their role
will be to work closely with our RCRA people and with our Superfund people
to help do risk assessments, to help evaluate, and we have a program back
at Headquarters to support them. I've got staff involved in risk
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assessment and modeling, and staff who will help provide turnover to
support those looking at Federal facilities agreements and trying to
support the individual activities going on at the sites that you are
deal ing with.

Integration has not come easy for us. It has been tough for us to
recognize that it really needed to be done. We have parroted for many,
many years that we really need to integrate more and we had to do with
cross-media, but we really have had a tough time coming to grips with the
concept. I hope now, with strong commitment from program Managers such as
myself and similar people throughout the agency, we will be able to bring
a better and a more effective program change to help the kind of things
that you will need to do with the DOE restoration program. At EPA and
Radiation, we think we are evolving in this direction.

So what specifically does all of this mean in our dealings with DOE and
our role in the restoration efforts? Let me tell you one other story. I
was visiting my wife's folks in eastern Pennsylvania over the holidays and
I came home Sunday night, Easter night, and we were out of milk so I had
to go to the 7-11 to get some milk. While I'm standing in line at the
7-11, there is a guy in front of me and he goes up to the cashier and he
says, "Gee, I'd like some brown sugar. Can you get me a box of brown
sugar?" the guy behind the counter says "Sorry, we don't have any brown
sugar but how about a box of Sweet'n'Low?" He said "Sweet'n'Low! I need
brown sugar! What in the hell am I going to do with Sweet'n'Low? This
isn't going to cut it." And he was very, very irritated, very agitated.
He expected the brown sugar to be there. He sort of mumbled as he went
out. So as I walked up to pay for my milk I looked and this guy had this
big button on his shirt and the button said "I'm a trainee, please bear
with me." And I thought "Gee boy, this guy didn't get a lot of bearing
with him, did he?" So I made a little comment to one of the guys and ho
said "Not too many people do you know." The dilemma is that obviously the
public's expectation was you are going to get it and it is going to be
ready, whoever is behind there should have precisely what they want. I
think that expectation exists here for you people, and, as a consequence
of that, how are you going to go through the start-up stages, getting a
few things on line with that attitude? Maybe you all ought to get some
big buttons that say "Please bear with us, we are training on this
parameter." But none the less, I think you have got to find ways to get
some success early on. Some finite type of successes like the UMTRA
Project, but in a few distinct areas.

We have made some serious mistakes in our Superfund program that we have
paid for dearly. One of the key ones that has haunted us is that we made
a fundamental error on day one, defining what success was. We defined
that success was taking things off the national priority list. That was
success. When it came out. Heck, some of these things aren't going to
come off the national priority list for 20 to 30 years, you know, it is
going to take that long to clean them up. That's true with a lot of stuff
you deal with. So if success is getting it off the list, we have got to
go a long time before people are going to recognize some success here. We
have had to reconsider what our definition of success is going to be so we
can, in fact, convince people that success is other things -- smaller
kinds of things that demonstrate moving in the right direction and taking
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a chunk and bita out. of various aspects. As I get into a couple of more
pieces of advise relative to that, let me just tell you one other story.

I've been at EPA for almost 20 years. I worked for all of the different
administrators we have had. But I'll tell you sort of two differences
between two of the ones we've had. They have obviously been very
different in strengths and weaknesses. But one key one was a woman named
Ann Gorsich. Do you all remember Ann Gorsich? Ann was an interesting
individual. Lots of people perceived Ann to be bad. They were talking
earlier about some of these bad folks over here many years ago. A lot of
people think Ann may have been one of them. I think Ann had certain
goals. But the funny thing was that many of the decisions that Ann made,
particularly to deal with programs that I had covered at the time, were
not bad. They were very environmentally-sound decisions. Frankly, every
time she made a decision, people would say "gee, well, that doesn't look
too bad on the surface, but we know this lady is really trying to do
everybody in, so there has got to be something that we can't see. There
has got to be a motive we can't see so we really can't trust the fact that
this decision doesn't look too bad because we know it has to be bad."
They wouldn't trust her. They wouldn't buy into it. They wouldn't give
her the benefit of the doubt to say, this at face value, is a very good
decision.

On the flip side was a gentleman named William Ruckleshouse. Bill was
very good. Bill had a very solid reputation over the years of working
initially as an EPA administrator, and a second time at it in many other
jobs throughout the Federal government. I think Bill had a reverse
reputation. Not every decision that Bill Ruckleshouse made was
necessarily the most environmentally-sound decision you could make. That
is, of all the options available to him, he did not always choose the most
environmentally-sound option. But I think the attitude a lot of the
people had toward him was vastly different. They would look and say, "Oh
Gosh that doesn't look very environmental, but we know Bill and Bill is a
good guy. Bill has got the environment and the big picture so he must
know something we don't know. He must have some bigger plan here that
this fits into so we will give him the benefit of the doubt." I think we
are trying to move in the direction of building creditability so people
will give you the benefit of the doubt. How do you do that? I wish I had
a magic formula, but I don't. From our standpoint, I think we start off
by defining a few short-term successes. Pick some things that are do-able
and get them done. We think that we can help in doing that. We think we
can help in a vast array of regions. One is obviously we have a role that
the Federal facilities people will carry out with respect to compliance
and those acts. But beyond that and in addition to that, we think that a
lot of things we are doing in the Superfund program in our criteria
development — in our technology demonstrations--will really help develop a
closer relationship to us. Some of our successes may be your successes,
and hopefully some of yours may be brought over and be some of ours down
the road. We have a long way to go dealing with radiation and mixed
waste issues and frankly, I wish us both luck. I think the more we can do
to cooperate, the better off we are all going to be. In summary, EPA has
a multi-faceted roll. Part of it is going to be to try to be an
independent watchdog if you will, or reviewer, trying to provide some
oversights to the public and have confidence. Part of it is going to be a
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partner in developing technologies and criteria in guidelines because we
need them too, for Superfund and other programs. Frankly, we also need to
get our own house in order and I think we want to work diligently to do
that.

Pat talked this morning about friends. He felt that friends were those
who provided constructive criticism. I hope that the DOE will consider
EPA that kind of friend. Not an adversary, but rather a good friend. A
true friend, who won't tell you you're great when in fact there are
problems, who will help to point out the problems and find ways to get
them corrected. And I hope that as we do that, you won't take that as
adversarial or not trying to be helpful or trying to be a pain in the
neck. Rather just the reverse. We're friends because we share your
desire to restore our resources. We're friends because we want to make
the Federal government more creditable to the public. I think we are
friends because we share your desire to spend the money wisely. Lastly,
we're friends because we share your desire to protect the public and the
environment. Thank you.

Question. What type of reorganization is the EPA planning with regard to
possible cabinet level appointments?

Answer. At this point, here is not any large, sweeping reorganization.
My own belief is there will probably be some shuffles but I think that the
agency is trying to be perceived as not sort of pushing one particular
option or the other from the direction it is going in the House or Senate
at this point in time. Rather, just sort of sit out until it comes to
fruition and, at that point in time, the Administrator will look
throughout and possibly make a number of changes. There are some modest
changes going on in the agency, but they are unrelated to that.

I don't think there is much controversy that they will make it a Cabinet
position, but the biggest controversy is the name. They don't want
another DOE as we have a Department of Education. Rabbath said, well
some guy said, he didn't want to make it the department of protection of
the environment. That is DOPE.
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POLICY AND BUDGETARY ISSUES RAISED BY DOE
REMEDIAL ACTION PROGRAMS
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Mark Matthews:

I want to thank everyone for the kind remarks we are getting for the UMTRA
Project. I certainly feel, and as I talk this afternoon about the
Project, it is a real success story for DOE and I'm glad it is recognized
as such.

INTRODUCTION

Our next speaker I think will be most interesting. I was in a meeting
with him earlier this year and he has quite a bit of insight into things.
He is Dr. Richard Belzer. He is with the Office of Management and
Budget. He is a staff economist with the Office of Information Regulatory
Affairs within the OMB. He is responsible for evaluating EPA and other
Federal agency compliance with Executive Order 12221 and for those of you
who don't know what that says, it directs Federal departments and agencies
to perform regulatory impact analysis of their major rulemakings. Dr.
Belzer is also charged with examining the quality and accounting impact
analysis. Today, he will be speaking on the need for improved regulatory
analysis with respect to EPA regulations that mandate groundwater
protection or restoration and how DOE can assist EPA in this endeavor.
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I: Introduction

As I left the New Executive Office Building on my way to the
airport, I was bumped by a guy wearing a navy blue suit and
aviator glasses. I noticed later that he had slipped into my
briefcase a cassette tape with the mysterious logo "IMF." After
the plane settled to cruising altitude, I put the tape into my
Government-issue Walkman and heard the following message:

Good afternoon, Mr. Phelps. As you know, the
Department of Energy's Remedial Action Conference is an
important gathering for many of the Nation's most
distinguished environmental engineers.

Your job is to explain to these engineers our concerns
about the overall social costs and benefits of DOE's
remedial action programs. You are to persuade them that
maximizing net benefits to society is a worthwhile objective
for these programs, and that they have an important role in
achieving it.

Now, for the hard part. You will have only 30 minutes
to make your case, right before lunch after they have
suffered through four hours of long-winded speakers like
yourself.

As always, if you are quoted or misquoted, in or out of
context, in any manner that subsequently comes back to haunt
the Office of Management and Budget, the Director will
disavow any knowledge of your remarks.

Good luck, Jim. This tape will self-destruct in five
seconds. The cost of replacing the tape and the tape
recorder will be deducted from your travel voucher.

I was a bit upset because my name isn't Jim, but not as much
as the rest of the passengers when the cabin filled with smoke.

In a public setting such as this, it is important to
emphasize that OMB's role in these matters is sensitive. My
remarks are my own, and do not necessarily reflect an official
OMB position. Nevertheless, you heard it here first. I am not
paid to be timid, and what I do tends to be intrinsically
controversial.

I work for the Office of Information and Regulatory Affairs,
or "OIRA.* OIRA is a small office within OMB that is charged
with reviewing regulations before publication in the Federal
Register. OIRA has about 40 professionals, including two
economists, of which I represent exactly one half of the staff.
I am responsible for reviewing all major regulations emanating
from half of EPA, plus half of the rest of the government. OIRA
has nothing to do with the budget; please do not ask me for
money.
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OIRA's regulatory review authority derives from several
Presidential actions, most prominently Executive Order No. 12291.
This Executive Order was published on February 19, 1981, and
reiterated by OMB Director Daman last April. For those of you
unfamiliar with the Executive Order and what it means, I have
made copies available for distribution (see Appendix). Its
fundamental premise is simple and straightforward: Every Federal
regulation should be worth more to the Nation than it costs.

Executive Order 12291 imposes three general requirements on
Federal agencies, which I have summarized in Exhibit 1:

1. Regulations shall be based on adequate information
concerning the need for and consequences of proposed
government actions.

Most of you would readily agree with this principle. If an
agency wants to spend millions or billions of dollars of somebody
else's money to protect the environment or reduce cancer risks,
then that agency should have enough information to support its
proposed action. This means data concerning the nature of the
environmental problem, and its effects on the ecology and public
health. It also includes analysis of the likely effects of what
the agency proposes to do about it. Consider for a moment the
volumes of data, studies, and reports that you must prepare to
support a particular remedial action. Executive Order No. 12291
simply says that b.efore a government agency tells you to perform
all these studies, the agency should have a similar burden of
showing that there is a significant problem out there that
warrants spending a lot of money to solve.

In practice, this common-sense requirement is intensely
controversial. Many agencies believe that they have missions
which are so important that they should not be constrained by the
absence of useful data or careful analysis. Of course, they are
unswerving in their demand that you provide reams of data, and
bookshelves full of studies and reports, to justify everything
that you do.

2. Regulations shall not be undertaken unless the benefits
to society exceed the costs.

This also comports with common sense. When you go to the
grocery store, do you ever buy something that costs more than it
is worth? Not if you can help it, you don't. Why should
government agencies force people to spend a lot of money to do
things that the public doesn't value very highly? In the context
of environmental protection, the Executive Order requires Federal
agencies to demonstrate through competent analysis that a
particular regulation will generate more in benefits to society
than it costs.
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General Requirements of
Executive Order No. 12291

Regulations shall be based on adequate
information concerning the need for and
consequences of government action. tr
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Regulations shall not be undertaken unless
the benefits to society exceed the costs.

Regulatory objectives shall be chosen to
maximize the net benefits to society.



In practice, this is also a big problem. For many
environmental regulations, it is simply impossible to find much
in the way of benefits to human health or the environment. This
leads to a variety of creative accounting practices. Sometimes,
agencies will miraculously convert costs into benefits: "Look at
all the jobs that will be created." Of course, we could employ
thousands to dig holes and fill them up again, but it is hard to
see how that makes the Nation any better off.

3. Regulatory objectives shall be chosen to maximize the
net benefits to society.

The first two principles are nothing more than common sense.
Here's where economics finally has something intelligent to add.
If you have a variety of different things you can do and perhaps
a range of ways in which to do them, how should you decide? The
answer given by economics is straightforward: Choose the
alternative that maximizes net benefits. The reason for this
simple recommendation is that any other choice fails to allocate
society's resources efficiently. Natural resources are merely a
subset of economic resources that deserve to be conserved.

Many regulators reject this notion. One common argument is
that there's too much uncertainty in the real world to precisely
measure benefits and costs. Uncertainty is a real problem. But
somehow, people are able to function reasonably well in the face
of it. We gather more information if it seems useful? we don't
if it's unlikely to change anything. Economics provides a
systematic framework for making decisions under uncertainty.
Economics does not dictate what those decisions should be;
rather, it illuminates the role uncertainty plays in decision
making. Economic analysis should be practiced by anyone who
seeks to better understand tradeoffs and the implications of
regulatory actions. It should be avoided only by those for whom
ignorance is bliss.

For major rulemakings, Executive Order No. 12291 requires
agencies to prepare a Regulatory Impact Analysis, or "RIA." Some
of you may be familiar with these documents. I offer my
condolences. For what it's worth, I can assure you that I suffer
much more than you do, for I have to review half of them. An RIA
is to a regulation what an Environmsutal Impact Statement was
supposed to be before EISs became political and legal footballs:
a comprehensive analysis of the effects and side-effects of a
wide range of regulatory alternatives.

In practice, many RIAs fail to satisfy the minimum
requirements of a master's thesis at a mediocre university, much
less what should be expected of a rulemaking that imposes costs
of millions or even billions of dollars. There are two dominant
reasons for this. First, regulatory agencies generally devote
fewer resources to regulatory analysis than regulatory
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development. The natural result of this internal allocation of -
resources is that we get more regulations than analysis. Second,
agencies are quite adept at gaming analysis to obtain results
that roughly correspond to what they originally wanted to do. Of
course, this is not what the Executive Order intended, but OMB's
capacity to motivate agencies to use analysis as a guide to
decision making is not as extensive as one might believe. For
those of you who wonder what OMB expects in an RIA, your handout
includes a copy of a guidance document we published two years
ago. We plan to make it final this summer.

II: Implicit Federal Ground-Water Policies

How does the Executive Order apply to DOE's remedial action
programs? I'll focus on just one aspect — ground-water
remediation. In my conversations with some of you, it has become
apparent to me that the policy which guides your efforts is
confusing and queer, to put it mildly. In short, this policy
violates your common sense. I'm here to affirm that your common
sense is right.

Understand that DOE is an innocent bystander struck down by
this policy as if it was a speeding truck. Ground-water
protection and remediation policy has been the handiwork of
another Federal agency. This agency has steadfastly refused to
subject the policy to the rigors of Executive Order No. 12291
review. From ray review of other regulations involving ground-
water protection and remediation, I have distilled three
fundamental principles governing this Federal agency's ground-
water policies. You will not find them articulated in any
published document. They ars presented in Exhibit 2.

The first principle of EPA's unstated ground-water policy is
that prevention is always better than remediation, and
remediation is always better than treatment at the point-of-use.
Many of you may be sympathetic to this principle. If you have
had to develop and implement plans for specific remediation
projects, you may be convinced that preventing contamination
simply has to be less expensive and burdensome than what you have
gone through,

My sense is that this conviction is based not on the
fundamental merits of prevention versus remediation, but results
from the agonizing complexity of the remedial action process. By
writing regulations and procedures that make remediation
something to be avoided at virtually any cost, I submit that we
are biasing our decisions too far in favor of prevention.

Releases are inevitable, say the engineers. This merely
begs the questions of how frequent they should be, and how we
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Unstated Principles of
Federal Ground-Water Policy

Prevention is always better than remediation;
remediation is always better than treatment
at point—of-use.

Cleanups should be designed to achieve
drinking water standards whenever it is
feasible to do so.

Ground-water resources that might be used
sometime in the future deserve the same
protection as resources that are used today.
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should respond to them. We may all agree that hazardous wastes
should not be disposed of in a manner that allows them to seep
into a drinking water aquifer within one year. But how secure
should the facility be? Should we allow for an expected release
in 10 years, 3 0 years, or 100 years? Some EPA rules seek to
prevent a release for 10,000 years. It that sensible?

It may be sensible to plan on spending money later on
remediation — particularly if prevention seems outrageously
expensive. How should we choose the proper allocation between
expenditures on prevention and remediation? Should we be as
concerned about releases that occur in remote locations as we are
about releases that occur in the midst of population centers?
Should we be as concerned about releases into slow-moving ground-
water as we are about releases into fast-moving ground-water?
Should we be as concerned about releases into unused aquifers as
we are about releases into aquifers that are currently used for
drinking water?

Current ground-water policy fails to make any of these
distinctions. Instead, it treats populated and remote locations
alike. Whether ground water moves fast or slow doesn't matter.
Current policy makes no distinction between aquifers that people
actually use for drinking water, and aquifers that may be used a
decade, a century, or even a millennium from now. The economic
implication of this policy is that future risks are just as
important to prevent as current risks.

This is nonsense. One day, the sun is going to die. This
involves big risks. Should we devote every red cent we have in
the search for a new energy source? Of course not. But that is
precisely what we are doing when we treat future ground-water
contamination risks the same as present ones.

The second principle of current ground-water policy is that
cleanups should be designed to achieve drinking water standards
whenever it is technically feasible to do so. This may be
sensible where communities rely on the contaminated aquifer and
have no alternative source of drinking water. But it may not be
so sensible if the same level of safety could be achieved by
treating the water at the pumping station or at the point of use.
Current ground water policy implicitly says that point-of-use
treatment is unacceptable, no matter how cheap it is. I do not
understand why.

The third principle of ground-water policy is that ground-
water resources that are not being used deserve the same level of
protection as aquifers currently used for drinking water. This
policy implicitly assigns greater value to restoring ground water
than saving lives. Money expended to clean up ground-water that
may never be used for thirty years is money that could have been
spent to reduce current risks to life and health. If you are the
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kind of person who keeps his retirement nest egg in an envelope
under the mattress, then this ground-water policy is right for
you.

This implicit policy entails enormous costs and offers
uneven protection of human health and the environment. If you
are passionately concerned about saving lives, I submit that many
remedial actions entail greater risks than the contamination they
are intended to remedy.

This policy also represents a watershed change in the way we
look at national defense programs. A generation ago, when we
were concerned about our Nation's very survival, we decided to
write-off vast areas of uninhabited land and use it for the
dangerous work of developing, testing, and manufacturing nuclear
weapons. We did this because we judged the social value of a
nuclear deterrent to be greater than the value of the land.

Current ground-water policy insidiously and retroactively
repeals this decision. It says that our original choice was
misguided, and that the environmental consequences of this choice
have been far greater than any benefit to national security. To
compensate for this error we have embarked on a policy that says
with respect to these defense facilities, "Fully restore this
land and ground water that lies beneath it, no matter what it
costs."

I freely admit that the initial decision to abandon these
lands was made without the benefit of careful analysis. Of
course, policy analysis as we know it did not exist back then.
It does now. By circumventing policy analysis now, we commit an
error that we could not have avoided in years past. Shouldn't we
subject policies of this magnitude to analysis, now that we know
how to do it? Or does ground-water restoration policy deserve a
bye simply because the ancient policy that caused the
contamination was not also subjected to analysis? This
insistence on an 'historically level playing field" is a
prescription for ignorance. Only from technological progress
have we learned the extent and magnitude of ground-water
contamination, not to mention the technologies necessary to clean
it up. Should we not encourage similar technological advancement
in the tools we use to analyze policies?

Ill: Recent Ground-Water Rulemakings

I have available a number of recent Federal rulemakings in
which significant societal resources are going to be committed in
the pursuit of ground-water protection and restoration. Three of
them are indicative of the whole lot; you may be familiar with
them. They are listed in Exhibit 3:
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Benefits and Costs of Three Recent
Ground—Water Protection Rulemakings

Rulemaking

Land Disposal Restrictions
"First Third"
(53 FR 31207)

Solid Waste Disposal Standards
"RCRA Subtitle D"
(53 FR 33388, 94)

National Contingency Plan
"NCP"
(Final RIA, Exhibit 3-8)

Benefits

4.2
Cancers

Prevented
per YeGr

0.056
Cancers

Prevented
per Year

No
Benefits

Estimated

Costs

$907
Million

per Year
Indefinitely

$888
Million

per Year
Indefinitely

$739
Million

per Year
for 5 Years

C-E

$215
Million

per
Cancer

$15,857
Million

per
Cancer

9 9 9 9
« • • •
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1. The 'first third" of the Land Disposal Restrictions
(LDRs) for hazardous wastes;

2. The proposed criteria for municipal solid waste land-
fills, otherwise known as the RCRA Subtitle D rule; and

3. The recent revision of the National Contingency Plan;

I don't have time to describe these regulations in detail.
I can, however, show you costs and benefits that were estimated
to result from their implementation. If it's cancer prevention
that you're interested in, then the best buy is probably the
First Third LDR, at only $215 million per case prevented.
Subtitle D is one of the worst losers of all time, at over $15.8
billion per cancer case prevented. There was no benefit estimate
at all for the NCP, but I suspect that its cost-effectiveness is
roughly the same as Subtitle D.

I offer two important caveats on these figures. First, they
are exactly what the regulatory agency estimated them to be; I
have not "massaged* the numbers in any way, except to annualize
the cost estimates for the NCP because the agency did not do it.
Second, these are upper-bound estimates of cancer-prevention
benefits. As many of you know, the conventional procedures for
estimating cancer risks are full of conservative biases in both
risk assessment and exposure assessment. The actual number of
cancer cases prevented by these rules is likely to be several
orders of magnitude smaller than what you see in the table.

These three rules combined will cost more than $2.5 billion
per year. At best, they will prevent less than a half-dozen
statistical cancer cases per year. That averages out to more
than $400 million per case. Is this sensible? If it's such a
good deal, why not devote the entire Federal budget to projects
like this? We could prevent about 5,000 cancer cases each year.
Sound impressive? Not when cancer claims a half million American
lives per year — one-third of them from smoking, by the way, not
ground-water contamination. These regulations are simply crazy.

IV: What Does the Future Hold?

In the coming decade, this ground-water policy will come
under increasingly hostile attack from several quarters. First,
there isn't enough money in the Federal budget to finance all the
cleanups that are on the long list. You will have to reduce the
number of projects you undertake, perform less extensive remedial
actions, or stretch out these actions far into the future.
Whichever path you take, you will be criticized mercilessly.

Whatever you do, many in the environmentalist community will
not be satisfied. If you fail to clean up a site, you will be
castigated for this failure. If you do clean it up, it probably
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won't be clean enough. If it's clean enough, then it took you
too long to do it.

Cleanup funds may be increasing, but not as fast as cleanup
demands. Each DOE remedial action program will be in competition
with other DOE programs for a fixed pot of money. DOE will be in
competition with other Federal agencies for a larger but equally
fixed pot. States and municipalities will ask for more Federal
aid to achieve Federally-mandated environmental requirements.

I submit that your jobs are going to involve much more
thought about economics, the art and science of making tradeoffs.
As an economist, I am acutely aware that it is mathematically
impossible to achieve all of the policy objectives that have been
set out before you. Instead of figuring out how to relax these
objectives just enough to establish a feasible set, you will have
to make explicit tradeoffs among objectives. Economics forces
decision makers to make explicit what the choices are, and the
consequences which attend to each possible choice.

This is often unpleasant for engineers, who are trained to
solve well-defined problems rather than share in the process of
defining them. Nevertheless, more and more responsibility will
be delegated to EPA's regional offices and to the States. They
have lots of discretion, but they are very busy people. They
will have to rely on you for advice. What advice will you offer?

For most remedial actions, there are many ways of going
about the task. You have ample opportunity to think creatively,
to apply all the technical skills you have at your disposal in
the search for sensible remedial action plans. These plans
inevitably must balance many competing policy objectives.

In general, you will need to examine a wider variety of
remediation alternatives with fewer binding constraints. When
you look at a particular cleanup task, don't limit yourself to a
handful of tried-and-true approaches. Consider treatment
techniques as well as removals, and institutional controls
instead of both. Think "marginally:" how much extra will it cost
if we adopt Option B instead of Option A? What additional
reductions in human health risk or environmental damage will be
obtained?

I cannot overemphasize the need to consider and quantify
benefits. The success of a remedial action is not measured in
tons of earth moved, or acres capped with clay, or gallons of
ground-water treated to meet MCLs. The primary purpose of
remedial action is to reduce risks to human health. Any remedial
action that fails to reduce risk commensurate with its expense is
an abysmal failure, no matter how elegant the design or how
quickly it is completed.
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Policy decisions increasingly will be delegated to engineers
in the field. Policy officials want their decisions backed up by
scientists and engineers and other people with advanced degrees.
They want engineers in the field to figure out what makes sense
based on their professional judgment and experience.

What does make sense? In many cases, engineers have been
told to pursue one objective or another to the "maximum extent
practicable." The term "practicable" will not be found in the
dictionary. It is a term of art, roughly translated as
"technical feasibility bounded by reasonable professional
judgment and expertise" — that is, common sense.

My job as an economist is to put some flesh on the bare
bones of "what makes sense." I hope to convince you that what
makes sense in economics also makes sense in engineering.

In that effort, I offer you in Exhibit 4 a three-step test
for whether a particular remedial action plan makes sense, and
hence, is "practicable<," I must preface this test with the
observation that unless the benefits of the cleanup to human
health and the environment exceed the cost of the remedy, then it
is immaterial whether the remedial action plan is "practicable."
If the benefits aren't greater than the costs, then the remedial
action plan is merely a foolish waste of scarce resources.

The first test of "practicability" should be the easiest:

"Can funds be shifted from one element of the project
to another, thereby achieving more protection or the
same level of protection at an earlier date?"

This may seem obvious, but in many contexts regulatory policies
make it difficult for you to do such obviously desirable things.
Make it a point of demonstrating to the state and federal
officials who pass judgment on your remedial action plans just
how you could do better if certain regulatory constraints were
waived. The purpose of providing discretion to these officials
is so that they can respond sensibly to persuasive arguments and
analysis. If they claim their hands are tied, they are probably
giving you the bum's rush. Keep trying.

The second test of "practicability" is unquestionably harder
to implement because it challenges our personal investments in
specific projects:

"Can funds be shifted from one remedial action project
to another, thereby achieving more protection or the
same level of protection at an earlier date?"

It takes a brave engineer to concede that his project is not as
valuable as someone else's. It takes a confident DOE bureaucrat
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to tell departmental policy makers that money is being allocated
to the wrong projects. Nevertheless, if 'practicability* is to
have any useful meaning then it must comport with common sense.
I submit to you that cleanup projects which fail the test of
common sense should also fail the test of "reasonable engineering
judgment and expertise.*

The final test of "practicability* is the most unpleasant,
and I direct it to DOE policy officials in attendance at this
conference:

"Can funds be shifted from remedial action programs to
other public or private purposes, thereby achieving
greater improvements in the Nation's social welfare?"

It takes an intrepid policy official to admit that potentially
huge appropriations for certain remedial actions do not
contribute as much to the Nation's welfare as would certain
expenditures elsewhere. This can be most embarrassing, and it
may also conflict with an organization's institutional interests.

I submit to you that cowardice in the face of unplaasantries
is not an ethical alternative. It is a cop-out to justify some
of these projects on the narrow ground that the public
misperceives the real risks and that the government should be
responsive to these misperceptions. The government is largely
responsible for these misperceptions. It has misled the public
by concocting grossly inflated upper-bound risk estimates. It
has failed to challenge special interest groups for whom the
manipulation of public opinion is their primary means of
fundraising. Indeed, we subsidize some of these groups by paying
them to sue us for any real or imagined injustice. This is an
exercise in stupidity to the maximum extent practicable.

Vs How to Apply Common Sense

The task at hand is to devise a simple way of reintroducing
common sense into the process of developing and implementing
remedial actions. I be?.ieve that change will come not from the
policy officials at the top, but from the engineers below, if for
no other reason than common sense is a scarce commodity in
Washington.

At the outset of my talk I said that a fundamental premise
of Executive Order No. 12291 was to set regulatory objectives
that maximize net benefits. I have argued, I hope persuasively,
that maximizing net benefits is just common sense. How do you
maximize net benefits in practice? Let's start with a graph
(Exhibit 5), because economists love graphs more than money.
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Common-Sense Economic Questions
Concerning Meaning of "Practicability"

4
10

Can funds be shifted from one element of the
project to another, thereby achieving more protection
or the same level of protection at an earlier date?

Can funds be shifted from one remedial action
project to another, thereby achieving more protection
or the same level of protection at an earlier date?

Can funds be shifted from remedial action projects
to other public or private purposes, thereby achieving
greater improvements in the Nation's social welfare?



Let the horizontal axis measure the stringency of cleanup,
in whatever dimensions you wish to include. The vertical axis
measures the value of both reductions in human health risk —
that is, benefits — and the opportunity cost of the resources
expended to achieve them. However, incremental costs rise as we
pursue increasingly stringent remedies, so the marginal cost
curve is rising.

My pitch to you is that the most sensible remedial action
plan is the one corresponding to the point where these curves
intersect. Cleanups less stringent than this point fail to
capture reductions in health risk that are worth paying for.
Cleanups more stringent make us pay for reductions in risk that
are worth less than the resources expended in the clean up.

A practical way of implementing this idea is to construct a
matrix with as many dimensions as you think might matter. The
stringency of the cleanup objective is obviously one important
parameter. So is the "point of compliance," the locus of points
surrounding the site where the cleanup objective must be
satisfied. The type of remedy selected also matters: excavation
entails different costs than recovery wells, clay caps, and in-
situ stabilization. The number of significant parameters will
vary by site, but I suspect that three or four will dominate.

Exhibit 6 is an example of one such matrix, this one
relating alternative ground-water cleanup objectives with
alternative points of compliance. Prepare a set of matrices such
as this, which provide for a range of alternatives across each
pair of relevant dimensions. You will be the best judge of the
number of alternatives to consider. I have assumed five. Three
is generally too few, because the one in the middle always looks
best. For each box you will need to estimate benefits and costs.
Economists generally like these numbers to be reduced to net
present values, using a couple of different real discount rates.
Ten percent and four percent seem to be popular these days. I
submit that the most sensible choice is the alternative with the
greatest positive difference between benefits and costs. It's
that simple.

This is the easy part. Once you have a set of tables like
this, you have to convince policy makers and an endless stream of
regulatory officials. The problem is that Federal and state
regulators have powerful incentives to avoid being persuaded.
They have considerable discretion to relax regulatory
requirements, but why should they do so if there's a good chance
they'll catch hell for it? Regulators get in trouble for
"sacrificing safety on the altar of economics," as one
distinguished Member of Congress once phrased it. Their job is
"to err of the side of the environment," and for many regulators
there is no limit to the amount of error they are prepared to
make.
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Applying Economic Rationale to
Remedial Action Alternatives

Ground-Water Cleanup Objective

Point of
Compliance

Facility Fence Line

Intermediate POC #1

Intermediate POC #2

Waste-Unit Boundary

Throughout GW

10(-3)

B:

C:

B:

C:

B:

C:

B:

C:

B:

C:

10(-4)

B:

C:

B:_.

C:

B:

C:

B:

C:

B:

C:

10(-5)

B:

C:

B:

C:

B:

C:

B:

C:

B:

C:

10(~6)

B:

C:

B:

C:

B:

C:

B:

C:

B:

C:

Background

B:

C:

B:

C:

B:

C:

B:

C:

B:

C:

M
X
tr



If you have carefully prepared a set of tables like Exhibit
6, then you have a powerful weapon against inflexible regulators.
It is also a wonderful asset for the rare regulatory official who
seeks sensible decisions but feels trapped by time,
organizational inertia, and politics.

The tables help focus attention or; what economists call the
"opportunity cost* of decisions. Choosing a remedy that doesn't
maximize net benefits v/astes resources — resources that could
have been used to protect other sensitive environments or save
more lives if spent elsewhere.

What are these nebulous 'resources" that go to waste? They
are the talents, intelligence, and skills of the many men and
women whose tireless efforts are directed toward accomplishing
relatively unimportant tasks. In short, the resources wasted are
you. To me, that just doesn't make sense.
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Presidential Documents

Title 3—

The President

Executive Order 12291 of February 17. 1382

Federal Regulation

By the authority vested in me aa President by the Constitution and laws of the
United States of America, and in order to reduce the burdens of existing and
future regulations, increase agency accountability for regulatory actions, pro-
vide for presidential oversight of the regulatory process, minimise duplication
and conflict of regulations, and insure well-reasoned regulations, it is hereby
ordered as follows:

Section 1. Definitions. For (he purposes of this Order.
(a) "Regulation" ot "rule" means an agency statement of genera! applicability
and future effect designed to implement, interpret, or prescribe law or policy
or describing the procedure or practice requirements of an agency, but does
not include:
(1) Administrative actions governed by the provisions of Sections 556 and 557
of Title 5 of the United States Code:
(2} Regulations iasued with respect to a military or foreign affairs function of
the United States: or
(3) Regulations related to agency organization, management, or personnel.

(b) "Major rule" means any regulation that ia likely to result in:

(1) An annual effect on the economy of $100 million or more:

(2) A major increase in costs or prices for consumers, individual industries.
Federal. State, or local government agencies, or geographic regions: or
(3) Significant adverse effects on competition, employment, investment, pro-
ductivity, innovation, or on the ability of United States-based enterprises to
compete with foreign-based enterprises in domestic or export .markets.
(c) "Director" means the Director of the Office of Management and Budget.
(d) "Agency" means any authority of the United States that is an "agency"
under 44 U.S.C. 3502(1), excluding those agencies specified in 44 USC.
3502(10).
(«) 'Task Force" means the Presidential Task Force on Regulatory Relief.
Sec. 2. Genera/ Requirements. In promulgating new regulations, reviewing
existing regulations, and developing legislative proposals concerning regula-
tion, all agencies, to the extent permitted by law, shall adhere to the following
requirements:

(a) Administrative decisions shall be based on adequate information concern-
ing the need for and consequences of proposed government action:
(b) Regulatory action shall not be undertaken unless the potential benefits to
•ociety for the regulation outweigh the potential costs to society:
(c) Regulatory objectives shall be chosen to maximize the net benefits to
society:

(d) Among alternative appra&ches to any given regulatory objective, the
alternative involving the least net cost to society shall be chosen: and
(e) Agencies shall set regulatory priorities with the aim of maximizing the
aggregate net benefits to society, taking into account the condition of the
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particular industries affected by regulations, the condition of the national
economy, and other regulatory actions contemplated for the future.
Sec 3. Regulatory Impact Analysis and Review.

(a) In order to implement Section Z of this Order, each agency shall, in
connection with every major rule, prepare, and to the extent permitted by law
consider, a Regulatory Impact Analysis. Such Analyses may be combined with
any Regulatory Flexibility Analyses performed under 5 U.S.C. 603 and 604.

(b) Each agency shall initially determine whether a rule it intends to propone
or to issue is a major rule, provided that, the Director, subject to the direction
of the Task Force, shall have authority, in accordance with Sections l(b) and 2
of this Order, to prescribe criteria for making such determinations, to order a
rule to be treated as a major rule, and to require any set of related rules to be
considered together a* a major rule.

(c) Except as provided in Section 8 of this Order, agencies shall prepare
Regulatory Impact Analyses of major rules and transmit them, along with all
notices of proposed rulemaking and all final rules, to the Director as follows:

(1) If no notice of proposed rulemaking is to be published for a proposed major
rule that is not an emergency rule, the agency shall prepare only a final
Regulatory Impact Analysis, which shall be transmitted, along with the pro-
posed rule, to the Director at least 60 days prior to the publication of the major
rule as a final rule;

(2) With respect to all other major rules, the agency shall prepare a prelimi-
nary Regulatory Impact Analysis, which shall be transmitted, along with a
notice of proposed rulemaking, to the Director at least 60 days prior to the
publication of a notice of proposed rulemaking. and a final Regulatory Impact
Analysis, which shall be transmitted along with the final rule at least 30 days
prior to the publication of the major rule as a final rule;

(3) For all rules other than major rules, agencies shall submit to the Director, at
least 10 days prior to publication, every notice of proposed rulemaking and
final rule.

(d) To permit each proposed major rule to be analyzed in light of the
requirements stated in Section 2 of this Order, each preliminary and final
Regulatory Impact Analysis shall contain the following information:

(1) A description of the potential benefits of the rule, including any beneficial
effects that cannot be quantified in monetary terms, and the identification of
those likely to receive the benefits;

(2) A description of the potential costs of the rule, including any adverse
effects that cannot be quantified in monetary terms, and the identification ol
those likely to bear the costs;

(3) A determination of the potential net benefits of the rule, including an
evaluation of effects that cannot be quantified in monetary terms:

(4) A description of alternative approaches that could substantially achieve
the same regulatory goal at lower cost, together with an analysis of this
potential benefit and costs and a brief explanation of the legal reasons why
such alternatives, if proposed, could not be adopted: and

(5) Unless covered by the description required under paragraph (4) of this
subsection, an explanation of any legal reasons why the rule cannot be based
on the requirement! set forth in Section 2 of this Order.

(ej (1) The Director, subject to the direction of the Task Force, which shall
resolve any issues raised under this Order or ensure that they are presented to
the President, is authorized to review any preliminary or final Regulatory
Impact Analysis, notice of proposed rulemaking, or final rule based on the
requirements of this Order.

(2) The Director shall be deemed to have concluded review unless the Director
advises an agency to the contrary under subsection jf) of this Section:
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(A) Within 60 days of a submission under subsection (c)(l) or a submission of
a preliminary Regulatory Impact Analysis or notice of proposed rulemakinjj
under subsection (c)(2):

(B) Within 30 days cJ the submission of a final Regulatory Impact Analysis
and a final rule under subsection (c)(2); and

(C) Within 10 days of the submission of a notice of proposed rulemaking or
final rule under subsection (c)(3).

(f) (!) Upon the request of the Director, an agency thai! consult with the
Director concerning the review of a preliminary Regulatory Impact Analysis
or notice of proposed rulemaking under this Order, and shrill, aubjret lo
Section 8(a}(2) of this Order, refrain from publishing its preliminary Regulatory
Impact Analysis or notice of proposed rulemaking until such K.'VIPW is c-.n-
eluded.

(2) Upon receiving notice that the Director intends to submit UPWS with
respect lo any final ReguTatory Impact Analysis or final rule, the agency shall.
subject to Section 8{a)(2) of this Order, refrain from publishing its fintsi
Regulatory Impact Analysis or final rule until the agency has responded to the
Director's views, and incorporated those views and the agency's response tn
the rulemaking Hie.
(3) Nothing in this subsection shall be construed as displacing the agencies
responsibilities delegated by Saw.

(g) For ever)' rule for which an agency publishes a notice of proposed
rulemaking. the agency shall include in its notice:

(1) A brief statement setting forth the agency's initial determination whether
the proposed rule is a major rule, together with the reasons underlying that
determination; and

(2) For each proposed major rule, a brief summary of the agency's preliminary
Regulatory Impact Analysis.

(h) Agencies shall make their preliminary and final Regulatory Impact Analy-
ses available to the public.

(i) Agencies shall initiate reviews of currently effective rules in accordance
with the purposes of this Order, and perform Regulatory Impact Analyses of
currently effective major rales. The Director, subject to the direction of the
Task Force, may designate currently effective rules for review in accordancp
with this Order, and establish schedules for reviews and Analyses under this
Order.

Sec. 4. Regulatory Review. Before approving any final major rule, each agency
shall:

(e) Make a determination thai the regulation is cleariy within the authority
delegated by law and consistent with congressional intent, and include in the
Federal Register at the time of promulgation a memorandum of law supporting
that determination.

(b) Make a determination that the factual conclusions upt n which the rule is
based have substantial support in the agency record, viewed as a whole, with
full attention to public comments in general and the comments of persons
directly affected by the rule in particular.

Sec 5. Regulatory Agendas.
(a) Each agency shali publish, in October and April of each year, an agenda of
proposed regulations that the agency has issued or expects to issue, and
currently effective rules that are under agency review pursuant to this Order.
These agendas may be incorporated with the agendas published under 5
U.S.C. 802, and must contain at the minimum:

(1) A summary of the nature of each major rule being considered, the
objectives and legal basis for the issuance of the rule, and an approximate

86



13196 Federal Register / Vol. 4«. No. 33 / Thursday. February 19. 1981 / Presidential Documents

schedule for completing action on any major rule for which the agency has
issued a notice of proposed rulemalcing;
[2) The name and telephone number of a knowledgeable agency official for
each item on the agenda; and
(3] A list of existing regulations to be reviewed under the terms of this Order,
and a brief discussion of each such regulation,
(b) The Director, subject to the direction of the Task Force, may. to the extent
permitted by law:
(1) Require agencies to provide additional information in an paer.da; and
(2) Require publication of the agenda in any form.
Sec. e. The Task Force and Office of Management and Budget.
(a) To the extent permitted by law. the Director shall have authority, subject
to the direction of the Task Force, to:
(1) Designate any proposed or existing rule as a major rule in accordance with
Section l(b) of this Order
(2) Prepare and promulgate uniform standards for the identification of major
rules and She development of Regulatory Impact Analyses;
(3) Require an agency to obtain and evaluate, in connection with a regulation,
any additional relevant data from any appropriate source;
(4} Waive the requirements of Sections 3, 4. or 7 of this Order with respect to
any proposed or existing major rule;
(S) Identify duplicative. overlapping and conflicting rules, existing or pro-
posed, and existing or proposed rules that are inconsistent with the policies
underlying statutes governing agencies other than the issuing agency or with
the purpose* of this Order, and. in each such case, require appropriate
interagency consultation to minimize or eliminate such duplication, overlap, or
conflict:

(8) Develop procedures for estimating the annual benefits and costs of agency
regulations, on both an aggregate and economic or industrial sector basis, for
purposes of compiling a regulatory budget;
(7) In consultation, with interested agencies, prepare for consideration by the
President recommendations for change* in the agencies' statutes; and
(8) Monitor agency compliance with the requirements of this Order and advise
the President with respect to such compliance.
(b) The Director, subject to the direction of the Task Force, is authorized to
establish procedures for the performance of all functions vested in the Direc-
tor by this Ordei-. The Director ihall take appropriate steps to coordinate the
implementation of the analysis, transmittal. review, and clearance provisions
of this Order with the authorities and requirements provided for or imposed
upon the Director and agencies under the Regulatory Flexibility Act, S U.S.C.
601 el seq.. and the Paperwork Reduction Plan Act of 1980, 44 U SC. 3501 et
seq.
Sec. 7. Pending Regulations.

fa) To the extent necessary to permit reconsideration in accordance with this
Order, agencies shall, except as provided in Section 8 of this Order, suspend
or postpone the effective dates of all major rules that they have promulgated
in Final form at of the date of this Order, but that have not yet become
effective, excluding:
(1) Major rules that cannot legally be postponed or suspended:
(2) Major rules that, for good cause, ought to become effective as final rules
without reconsideration. Agencies shall prepare, in accordance with Section 3
of this Order, a final Regulatory impact Analysis for each major rule that they
suspend or postpone.
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(b) Agencies ihall report to the Director no later than IS days prior to the
effective dale of any rule that the agency has promulgated in final form as of
the date of this Order, and that has not yet become effective, and that will not
be reconsidered under subsection (a) of this Section:

(1) That the rule is excepted from reconsideration under subsection (a).
including a brief statement of the legal or other reasons for that determination;
or

(2) That the rule is not a major rule.

(c) The Director, subject to the direction of the Task Force, is authorized, to
the extent permitted by law, to:

(1) Require reconsideration, in accordance with this Order, of any major rule
that an agency has issued in final form as of the date of this Order and that
has not become effective; and

(2) Designate a rule that an agency has issued in final form as of the date of
this Order and that has not yet become effective as a major rule in accordance
witt) Section I(b) of this Order.

(d) Agencies may. in accordance with the Administrative Procedure Act and
other applicable statutes, permit major rules thai they have issued in final
form as of the date of this Order, and that have not yet become effective, to
take effect as interim rules while they are being reconsidered in accordance
with this Order, provided that, agencies shall report to the Director, no later
than IS days before any such rule is proposed to take effect as an interim rule.
that the rule should appropriately take effect as en interim rule while the rule
is under reconsideration.

•e) Except as provided in Section 8 of this Order, agencies shall, to the extent
permitted by law, refrain from promulgating as a final rule any proposed
mafor rule that has been published or issued as of the date of this Order until
a final Regulatory Impact Analysts, in accordance with Section 3 of this Order.
has been prepared for the proposed major rule.

(0 Agencies shall report to the Director, no later than 30 days prior to
promulgating as a final rule any proposed rule that the agency has published
or issued as of the date of this Order and that has not been considered under
the terms of this Order

(1) That the rule cannot legally be considered in accordance with this Order,
together with a brief explanation of the legal reasons barring such considera-
tion: or

(2) That the rule is not a major rule, in which case the agency shall submit to
the Director a copy of the proposed rule.

(g) The Director, subject to the direction of the Task Force, is authorized, to
the extent permitted by law, to:

(1) Require consideration, in accordance with this Order, of any proposed
major rule that the agency has published or issued as of the date of this Ordnr.
and

(2) Designate a proposed rule that an agency has published or issued as of the
date of this Order, as a major rule in accordance with Section l(b) of this
Order.

(h) The Director shall be deemed to have determined that an agency's report
to the Director under subsections (b), (d), or (f) of this Section is consistent
with the purposes of this Order, unless the Director advises the agency to the
contrary:

(1) Within IS days of its report, in the case of any report under subsections (b)
or (d); or

(2) VVilhin 30 days of its report, in the case of any report under subsection (f).
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(i) This Section doe* not supersede the President'! Memorandum of January
29. 1981. entitled "Postponement of Pending Regulations", which shall remain
in effect until March 30.1981.
(j) In complying with this Section, agencies shall comply with all applicable
provisions of the Administrative Procedure Act. and with any other proce-
dural requirements made applicable to the agencies by other statutes.

Sec. B. Exemptions.
(a) The procedures prescribed by this Order shall not apply to:
(1) Any regulation that responds to an emergency situation.provided that, any
•uch regulation shall be reported to the Director as soon as is practicable, the
agency shall publish in the Federal Register a statement of the reasons why it
is impracticable for the agency to follow the procedures of this Order with
respect to such e rule, and the agency shall prepare and transmit as soon as is
practicable a Regulatory Impact Analysis of any such major rule: and
(2) Any regulation for which consideration or reconsideration under the terms
of this Order would conflict with deadlines imposed by statute or by judicial
order, provided that, any such regulation shall be reported to the Director
together with a brief explanation of the conflict, the agency shall publish in
the Federal Register a statement of the reasons why it is impracticable for the
agency to follow the procedures of this Order with respect to such a rule, find
the agency, in consultation with the Director, shall adhere to the requtrernenis
of this Order to the extent permitted by statutory or judicial dead) nes.
(b) The Director, subject to the direction of the Task Force, may. in accordance
with the purposes of this Order, exempt any class or category of regulations
from any or all requirements of this Order.
Sec 9. Judicial Review. This Order is intended only to improve the internal
management of the Federal government, and is not intended to create any
right or benefit, substantive or procedural, enforceable at law by a party
against (he United States, its agencies, its officers or any person. The determi-
nations made by agencies under Section 4 of thit Order, and any Regulatory
Impact Analyses for any rule, shall be made part of the whole record of
agency action in connection with the rule.

Sec. 10. Revocations. Executive Orders No. 12044. as amended, and No. 12174
are revoked.

\n OIK a I - Sr«o

Kurd Z-l'-*l J i s pm|

THE WHrrE HOUSE.
February 17. 1981.
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The President

Executive Order 124SS of January 4. T98S

Regulatory Planning Proctss

By the authority veiled in me a* President by the Constitution and law* of the
United Slates of America, and In order to create a coordinated process for
developing on an annual basis the Administration's Regulatory Program.
establish Administration regulatory priori ties, increase the accountability of
agency heada for the regulatory action* of th«ir agencies, provide for Presiden-
tial oversight of the regulatory process, reduce the burdens of existing and
future regulations, minimiz* duplication and conflict of regulations, and en-
hance public and Congressional understanding of the Administration's regula-
tory objectives, it is hereby ordered A% folio***:

Section L General Requiremrnnta. (a) Then is hereby established a regulatory
planning process by which the Administration will develop and publish a
Regulatory Program for each year. To implement this process, each Executive
agency subject to Executive Order N& 12291 shall submit to the Director of the
Office of Management and Budget (OMB) each year, starting in 1985, a
statement of its regulatory policies, goals, and objectives for the coming year
and information concerning alt significant regulatory actions underway or
planned; however, the Director may exempt from this Order such agencies or
activities as the Director may deem appropriate in order to achieve the
effective implementation of this Order.

(b) Th« head of each Executive agency subject to this Order shall ensure that
•J] regulatory actions are consistent with the goals of the agency and of the
Administration, and will be appropriately implemented.

(c) This program i» intended to complement the existing regulatory planning
and review procedures of agencies and the Executive branch, including the
procedures established by Executive Order No. 12291.

(d) To assure consistency with the goals of the Administration, the head of
each agency subject to this Order shall adhere to the regulatory principles
stated in Section 2 of Executive Order No. 12291. including those elaborated
by the regulatory policy guidelines set forth in the August 11. 1983. Report of
the Presidential Task Force on Regulatory Relief. "Reagan Administration
Regulatory Achievements."

See. 2. Agency Submission of Draft Regulatory Program, (a) The head of each
agency shall submit to the Director an overview of the agency's regulatory
policies, goals, and objectives for the program year and such information
concerning all significant regulatory actions of the agency, planned or under-
way, including actions taken to consider whether to initiate rulemaking;
requests for public comment: and the development of documents that may
influence, anticipate, or could lead to the commencement of rulemaking
proceedings at a later date, as the Director deems necessary to develop the
Administration's Regulatory Program. This submission shall constitute the
agency's draft regulatory program. The draft regulatory program shall be
submitted to the Director each year, on a date to be specified by the Director,
and shall cover the period from April 1 through March 31 of the following year
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(b) The overview portion of the agency's submission should discuss the
agency's broad regulatory purposes, explain how they are consistent with the
Administration's regulatory principles, and include a discussion of the signifi-
cant regulatory actions, n defined by the Director, that it will take. The
overview should specifically discuss the significant regulatory actions of the
agency to revise or rescind existing rules.

(c) Each agency head shall categorize and describe the regulatory actions
described in subsection (a) in such format ai the Director shall specify and
provide such additional information as the Director may request however, the
Director shall, by Bulletin or Circular, exempt from the requirements of this
Order any class or category of regulatory action that the Director determines
is not necessary to rericw in order to achieve the effective implementation of
the program.

See. 3. Review. Compilation, and Publ'cation of the Administration's Regula-
tory Program, (a) In reviewing each agency's draft regulatory program, th*
Director shall (i) consider the consistency of the draft regulatory program with
the Administration's policies and priorities and the draft regulatory programs
submitted by other agencies; and (ii) identify such further regulatory or
deregulatory actions as may. in hit view, b« necessary in order to achieve
such consistency. In the event of disagreement over the content of the
agency's draft regulatory program, the agency head or the Director mcy raise
i i w e i for further review by the President or by such appropriate Cabinet
Council or other forum as the President may designate.

fb) Following the conclusion of the review process established by subsection
(a), each agency head shall submit to the Director, by a date to be specified by
the Director, the agency's final regulatory plan for compilation and publication
at the Administration's Regulatory Program for that year The Director shall
circulate e draft of the Administration's Regulatory Program for agency com-
ment, review, end interagency considera ion. if necessary, before publication.

(c) After development of the Administration's Regulatory Program for the year,
if the agency head proposes to take a regulatory action subject to the
provisions of Section 2 and not previously submitted for review under this
process, or if the agency head proposes to take a regulatory action that is
materially different from the action described in the agency's final ReguJatory
Program, the agency head shall Immediately advise the Director and submit
the action to the Director for review In such format as the Director may
specify. Except in the case of emergency situations, a* defined by the Director.
or statutory or iudicial deadlines, the agency head shall refrain from taking the
proposed regulatory action until the review of this submission by the Director
is completed. As to those regulatory actions not also subject to Executive
Order No. 12291, the Director shall be deemed to have concluded that the
proposal is consistent with the purposes of this Order, unless he notifies the
agency head to the contrary within 10 days of its submission. As to those
regulatory actions subject to Executive Order No. 12291, the Director's review
•hall be governed by the provisions of Section 3(e) of that Order.

(d) Absent unusual circumstances, such as new statutory or Judicial require-
ments or unanticipated emergency situations, the Director may. to the extent
permitted by law. return for reconsideration «». v rule submitted for review
under Executive Order No. 12291 that would be subject to Section 2 but was
not included tn the agency's final Regulatory Program for that year, or any
either significant regulatory action that is materially different from those
described in the Administration's Regulatory Program lot that year.
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Sec. 4. Office of Management and Budget. The Director of the Office of
Management and Budget i« authorized, to the extent permitted by law, to take
•uch actions &s may be necessary to carry out the provisions of this Order.

Sec 5. fudicihl Review. This Order'is intended only to improve the internal
management of the Federal government, and if not intended to create any
nght or benefit substantive or procedural, enforceable ai law by a parry
against the United States, its agencies, its officers or any person.

im Doc.
Flrd !-«-*& rat pm|

Biiltn* ooda 31S0-O1-M

THE WHITE HOUSE
January 4, 1985.

(J C c n ^ i c k \ <JL

Editorial oo tc Tn« Prraident'i memorandum of fan. <• 1935. for ihe heada of executive depart-
ment* and agenciM oo the development of the administration • regulatory program ia pnnied in
tilt Weekly Compilation of Prendenual Document* (voL n. no. 1).
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EXECUTIVE OFFICE OF The PH£ .ST
OFFICE OF MANAGEMENT AND BUDGET

WASHINGTON. D.C 20803

TMEOIRECTOR April 3, 1989

M-89-15

MEMORANDUM FOR THE HEADS OF DEPARTMENTS AND AGENCIES

FROM: Richard G. Daraan
Director (?.&—

SUBJECT: Presidential Review of Agency Rulemaking

This is to call your attention to the requirements of
Executive Order Nos. 12291 and 12498, and of the Paperwork
Reduction Act of 1980. In the Executive Orders, the President
delegated to the Office of Management and Budget (OMB) the
responsibility for Executive Office of the President review of
agency rulemaking (including not only formal regulations but
other directives that are not solely for intra-agency
administration)* Similarly, the Paperwork Act requires the
review of agency information collections and delegates the
responsibility to OMBo The attached paper summarizes the review
processes that implement these requirements.

It is the goal of OMB to carry out these procedures as
expeditiously and cooperatively as possible. Experience has
shown that the process of review is aided, both for the agency
and for OMB, if a senior representative of your office — often
the Deputy or Under Secretary — is designated as the responsible
policy official for these activities. Within OMB, the office
responsible for both regulatory and paperwork reviews is the
Office of Information and Regulatory Affairs (OIRA)* Upon
designation of your office's representative, the Administrator of
OIRA will be glad to meet to discuss the process and the review
status of pending rules and related issues.

Attachment
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March 1989

IMPLEMENTATION OF EXECUTIVE ORDER NOS. 12291 AND 124 98 AND THE
PAPERWORK REDUCTION ACT.

I. Executive Order No. 12498.

E.O. No. .12498 requires the Administration annually to
publish a Regulatory Program of the United States Government
outlining the Administration's regulatory priorities and upcoming
important regulatory actions. The Order also creates the annual
regulatory planning process that results in the publication of
this book.

In a process similar to the fiscal budget process, at the
beginnin- of each year each major regulatory agency drafts its
regulatory program —• a summary of its regulatory policies, and a
list of specific regulatory development projects underway. These
draft regulatory programs are reviewed by OMB for consistency
with the Administration's regulatory principles and priorities,
and the planned actions of other regulatory agencies. If a
planned regulatory action is consistent with these principles and
priorities, then the action is included in the published
Regulatory Program.

The next Regulatory Program, covering the regulatory
activities of 26 agencies for the period April 1, 1989 through
March 31, 1990, will provide the Congress and the public with
descriptions and timetables for these significant regulatory
actions. The rulemaking actions could be preliminary, in the
sense of studies or other activities intended to lead to a
decision of whether to undertake a rulemaking, as well as those
underway as proposed or final rules. The 1989 Regulatory Progran
also provides agency heads an opportunity to focus on the
upcoming work of their agencies, determine agency goals and
regulatory priorities, and determine whether a particular
regulatory action is worth s carting before committing agency
resources to it. Under the Executive Order, if an agency later
requests OMB review of an important draft proposed or final rule
that was not included in the 1989 Regulatory Program, but that
should have been, OMB may return it to the agency for further
work and for inclusion in the next year's Regulatory Program.

Note: Agencies were to submit their draft 1989 regulatory
programs for OMB review by January 9, 1989. Most agencies have
already submitted them. New agency heads and policy officials
should review these submissions, and revise them as may be
necessary to reflect their regulatory strategies for the upcoming
year; at the request of a newly-appointed agency head, OMB will
defer final review to provide reasonable opportunity for agency
reassessment.
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II. Executive Order No. 12291.

E.O. No. 12291 establishes Presidential oversight of agency
rulemaking, requiring review of regulatory actions before they
are proposed for public comment, and again before they are issued
in final form. The Order defines "regulation" or "rule" broadly
to include all agency policy guidance that affects the public,
including procurement practice, grant or loan procedures,
guidance to the public, interpretations of rules and statutes,
and regulatory actions that relate to international trade.

Following transmittal to OMB by the head of the agency of a
draft proposed rule, generally called a notice of proposed
rulemaking, OMB reviews this draft proposed rule for consistency
with the regulatory principles stated in the Order. The review
includes assessing whether the rule is based on adequate
information concerning the need for and consequences of the
proposed government action; whether the potential benefits to
society of the regulation outweigh its costs? whether the
regulatory objectives are chosen to maximize the net benefits to
society; and whether the regulatory altsrnative chosen involves
the least net cost to society. Additional guidance for review
was promulgated by the Presidential Task Force on Regulatory
Relief in August 1983.

An important part of OMB review of the draft rule includes
evaluation for possible impact on the programs of other agencies.
OMB arranges for review by affected agencies, and for the
coordination of agency positions as necessary.

If the rule is a "major" rule as defined by the Executive
Order (i.e., a rule likely to result in an impact of $100 million
or more annually, a major increase in costs or prices, or
significant adverse effects on competition, employment,
investment, productivity or a particular industry, or as
otherwise designated by OMB), the agency must prepare a written
analysis called a Regulatory Impact Analysis (RIA). The RIA must
contain an analysis of the rule's full social impact, including
its costs and benefits. This is submitted to OMB along with the
applicable draft rule. The preparation of this Regulatory Impact
Analysis is important to assist the agency head in evaluating the
need for and consequences of possible Federal action and in
selecting from alternate ways to structure the rule, and to
provide OMB and the public with a broader understanding of the
scope of the issues that may be involved. OMB published detailed
draft Regulatory Impact Analysis guidance in the 1988 Regulatory
Program.

In the course of its review of the proposed rule (and the
accompanying RIA, where applicable), OMB works closely with the
agency. When OMB has completed its review of a proposed rule,
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OMB notifies the agency that it has concluded review. After
receiving notification from OMB that it has concluded review, the
agency may proceed to issue the proposed rule.

Following publication of the proposed rule, the agency
receives and reviews the public comments. After it drafts the
rule in its final form, the draft final rule is submitted to OMB
for review in much the same fashion as the draft proposed rule,
and a similar review process is conducted. In the case of
regulations subject to statutory or judicial deadlines, OMB will
not unilaterally delay publication beyond the deadline. In such
cases it is incumbent upon the agency to submit the rule to OMB
in a timely fashion, so as to provide a meaningful opportunity
for Executive Office review. When necessary due to delays in
agency clearance procedures, the draft rule should be submitted
to OMB for preliminary review at the same time as it is being
reviewed by the agency's senior policymakers.

III. Paperwork Reduction Act.

The Paperwork Reduction Act of 1980 (44 U.S.C. chapter 35)
requires that OMB approve all collections of information by an
agency before they can be implemented. A collection of
information includes (1) requests for information, written or
oral, for transmission to the government, and (2) requests that
one party disclose information to another. Many information
collections and recordkeeping requirements are contained or
authorized by regulations as monitoring or enforcement tools,
while others appear in written questionnaires and their
accompanying instructions. The Act's underlying goal is to
minimize the Federal paperwork burden on the public. At the same
time, the Act recognizes the importance of information to the
successful completion of agency missions, and charges OMB with
the responsibility of weighing the burdens of the collection on
the public against the needs of the agency.

Agencies must justify, in writing, to OMB and to the public
each proposed collection of information, and include estimates of
the reporting burden on respondents.. In submitting a clearance
request to OMB, an agency must demonstrate that the collection of
information is the least burdensome way of obtaining information
necessary for the proper performance of its functions, that the
collection is not duplicative of others, and that the collection
has practical utility.

To alert the public, agencies must publish a notice in the
Federal Register of the agency's submission to OMB of a request
for approval and, in certain circumstances, publish the draft
information collection itself. The public — during OMB's review
and at any other time — is to have full opportunity to make its
views known concerning any Federal data collection, both as to
its perceived need and the reporting burdens involved.
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Under the Act, OMB approval for an agency to use each data
collection instrument can last a maximum of three years. Failure
to obtain OMB approval means.that the requirement for the public
to provide the data collection is without legal force, and that
an agency may not subject the respondent to any penalty for
failure to comply with the request for information.
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APPENDIX V

Regulatory Impact Analysis Guidance1

A Regulatory Impact Analysis (RIA) should dem-
onstrate that a proposed regulatory action satisfies
the requirements of Section 2 of Executive Order No.
12291. To do so, it should show that:

• There is adequate information concerning the need
for and consequences of the proposed action;

• The potential benefits to society outweigh the po-
tential costs; and

• Of all the alternative approaches to the given regu-
latory objective, the proposed action will maximize
net benefits to society.

The fundamental test of a satisfactory RIA is
whether it enables independent reviewers to make
an informed judgment that the objectives of Execu-
tive Order No. 12291 are satisfied. An RIA that in-
cludes all the elements described below is likely to
fulfill this requirement. Although variations consis-
tent with the spirit and intent of the Executive Order
may be warranted for some rules, mu'.t RIAs should
include these elements.

The guidance in this document is not in the form of
a mechanistic blueprint, for a good RIA cannot be
written according to a formula. Competent profes-
sional judgment is indispensable for the preparation
of a high-quality analysis. Different regulations may
call for very different emphases in analysis. For one
proposed regulation, the crucial issue may be the
question of whether a market failure exists, and
much of the analysis may need to be devoted to that
key question. In another case the existence of a mar-
ket failure may be obvious from the outset, but ex-
tensive analysis might be necessary to estimate the
magnitude of benefits to be expected from proposed
regulatory alternatives. The amount of analysis
(whether scientific, statistical, or economic) that a
particular issue requires depends on how crucial that
issue is to determine the best alternative and on the
complexity of the issue.

Regulatory analysis inevitably involves uncer-
tainties and requires informed professional judg-
ments. Whenever an agency has questions about
such issues as the appropriate analytical techniques
to use or the alternatives that should be considered,
it should consult with the Office of Management and
Budget as early in the analysis stage as possible.

'This appeadix wa» mainly written by Michael Mazur a» one of hi*
last project! before bit untimely death last year. Those who knew
Mike will appreciate hit hard work and careful anaiynis that made
this guidance possible.
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This document is written primarily in terms of
proposed regulatory changes. However, it is equally
applicable to the review of existing regulations. In
the latter case, the regulation under review should
be compared to a baseline case of no regulation and to
reasonable alternatives.

Elements of a Regulatory Impact Analysis

Preliminary and final Regulatory Impact Analyses
of major rules should contain five elements. They
ere: (1) a statement of the potential need for the
proposal, (2) an examination of alternative ap-
proaches, (3) an analysis of benefits and costs, (4) the
rationale for choosing the proposed regulatory ac-
tion, and (5) a statement of statutory authority.
These elements are explained in sections I-V below.

I. STATEMENT OF POTENTIAL NEED FOR
THE PROPOSAL

In order to establish the potential need for the
proposal, the analysis should demonstrate that
(a) market failure exists that is (b) T.A ade-
quately resolved by measures other than Fed-
eral regulation.

A. Market Failure

The analysis should determine whether
there exists a market failure that is likely to
be significant. Once such market failure has
been identified, the analysis should show
how adequately the regulatory alternatives
to be considered address the specified mar-
ket failure. The three major types of market
failure are externality, natural monopoly,
and inadequate information.

1. Externality. An externality occurs when
one party's actions impose uncompen-
sated benefits or costs on another outside
the marketplace. Environmental prob-
lems are a classic case of externality. An-
other example is the case of common prop-
erty resources that may become congested
or overused, such as fisheries or the
broadcast spectrum. A third example is a
"public good," such as defense or scientific
research, whose distinguishing charac-
teristic is that it is inefficient, or impossi-
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ble, to exclude individuals from its bene-
fits.

1. Natural monopoly. Natural monopoly
exists where a market can be served at
lowest cost only if production is limited to
a single producer. Local telephone, gas,
and electricity services are examples.

3. Inadequate information. The optimum, or
ideal, level of information is not necessar-
ily the maximum possible amount, be-
cause information, like other goods,
should not be produced when the costs of
doing so exceed the benefits. The free
market does not necessarily supply an op-
timal level of information, because infor-
mation once generated can be dissemin-
ated at little or no marginal cost sad
because it is commonly infeasible to ex-
elude nonpayers from reaping benefits
from the provision of information by
others. Where market failure due to inad-
equate information is the rationale for
government intervention, a regulatory
acton to improve the availability of infor-
mation will ordinarily be the preferred
alternative.

The current state of knowledge about
the economics of information is not highly
developed. Therefore, regulatory inter-
vention to address an information prob-
lem should only be undertaken where
there is substantial reason to believe that
private incentives to provide information
are aeriouBly inadequate and that the spe-
cific regulatory intervention proposed
will provide net benefts for society.

In many circumstances, the availabil-
ity of information, while perhaps not opti-
mal, is reasonably adequate, so that at-
tempts to regulate information are as
likely to make things worse as to make
them better. Information about a particu-
lar characteristic of a product, for exam-
ple, would be reasonably adequate if
buyers could determine the existence of
the characteristic by inspection of the
product before purchase or (in the case of
a frequently purchased product) by use of
the product. Even if the characteristic
could not be determined by buyers, gov-
ernment intervention would not be war-
ranted where sellers have incentives to
reveal the existence of the characteristic
to buyers. Sellers will have substantial
incentives to supply information about
any characteristic that is important to
buyers and valued positively by them,
particularly if the level of the character-
istic varies between the products of one
seller and another. In these circum-

mn

stances sellers whose products rank
highly in the valued characteristic can
increase their gales by informing buyers
of the superiority of their products. If the
level of the characteristic does not vary
between the products of one seller and
another, individual sellers have less in-
centive to inform buyers about the char-
acteristic. Even so, the incentives of ind-
vidual sellers or of a trade association to
supply information may be substantial.

Sellers are least likely to supply ade-
quate information about a particular
characteristic of their product where the
characteristic is negatively valued by
consumers and the level of the characteri-
stic does not vary between the products of
one seller and those of another (e.g., cho-
lesterol in eggs). Even in such circum-
stances, substantial information about
the characteristic may be available to
buyers. For example, sellers of rival prod-
ucts may supply the information (eg.,
while sellers of butter may have no incen-
tive to tell buyers about cholesterol in
butter and its possible consequences,
tellers of margarine do have such an in-
centive). Where the negative characteris-
tic involves a health or safety hazard, the
threat of future product liability lawsuits
may give sellers adequate incentives to
reveal information about the potential
hazard. News media, consumer groups,
public health agencies, and similar serv-
ices may supply information not supplied
by sellers. In summary, while it is possi-
ble to identify situations in which market
failure due to inadequate information is
more likely to warrant regulatory inter-
vention, each situation must be examined
on a case-by-case basis.

There should be a presumption against
the need for certain types of regulatory
actions, except in special circumstances.
A particularly demanding burden of proof
is required to demonstrate the potential
need for any of the following types of reg-
ulations:
• Price controls in competitive markets
• Controls on producton or sales in com-

petitive markets
• Mandatory uniform quality standards

for goods or services, unless they have
hidden safety or other defects and the
problem cannot be adequately dealt
with by voluntary standards or infor-
mation disclosing the hazard to poten-
tial buyers or users

• Controls on entry into employment or
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production, except
(a) where indispensable to protect health

and safety (e.g., FAA tests for commer-
cal pilots), or

(b) to manage the use of common public
resources (e.g., fisheries, airwaves,
Federal lands, and offshore areaa).

B. Other Alternatives

Even where a market failure exists, there
may be no need for Federal regulatory inter-
vention if other means of dealing with the
market failure resolve the problem ade-
quately or better than the proposed Federal
regulation would. Among the alternative
means that may be applicable a.re the judi-
cial system (particularly liability cases to
deal with health and safety), antitrust en-
forcement, and workers' compensation sys-
tems.

An important alternative that may often
be relevant is regulation at the State or local
level. In determining whether there exists a
potential need for a proposed Federal regula-
tion, the analysis should examine whether
regulation at the Federal level is more ap-
propriate than regulation at the State or
local level. This analysis may support regu-
lation at the Federal level where rights of
national citizenship (such as legal equality
among the races) or considerations of inter-
state commerce are involved. If interstate
commerce is involved, the analysis should
attempt to determine whether the burdens
on interstate commerce arising from differ-
ent State and local regulations are so great
that they outweigh the advantages of diver-
sity and local political choice. In some cases
the nature of the market failure may itself
suggest the most appropriate governmental
level of regulation. For example, pollution
that spills across state lines (such as acid
rain whose precursors are transported
widely in the atmosphere) is probably best
controlled by Federal regulation, while loca-
lized pollution (such as garbage truck noise)
is probably more efficiently handled by local
government regulation.

In general, because demands among loca-
lities for different governmental services
differ and because competition among gov-
ernmental unitB for taxpayers, and citizens
may encourage efficient regulation, the
smallest unit of government capable of cor-
recting the market failure should be chosen.
This must, however, be balanced against the
possibility of higher costs because national
firms would be required to comply with more
than one set of regulations and because ad-
ministering similar regulations in more
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than one governmental unit involves some
costs of duplication. Thus, some analysis
may be necessary to determine which level of
government can most efficiently regulate a
specific market failure.

If the analysis does suggest a potential
need for a Federal action, it should also con-
sider alternatives of nonregulatory Federal
measures. For example, as rn alternative to
requiring an action or the use of a particular
product, it may be more efficient to subsidize
it. Similarly, a fee or charge may be a prefer-
able alternative to banning or restricting a
product or action. An example would be an
effluent discarge fee, which has been recom-
mended as an efficient way to limit pollution
because it causes pollution sources with dif-
ferent marginal costs of abatement to control
effluents in an efficient manner. In addition,
legislative measures that make use of eco-
nomic incentives, such as changes in insur-
ance provisions or changes in property
rights, should be considered.

II. AN EXAMINATION OF ALTERNATIVE
APPROACHES

The RIA should show that the agency has
considered the most important alternative ap-
proaches to the problem and must provide the
agency's reasoning for selecting the proposed
regulatory change over such alternatives. Ordi-
narily, it will be possible to eliminate some al-
ternatives by a preliminary analysis, leaving a
manageable number of alternatives to be evalu-
ated by quantitative benefit-cost analysis ac-
cording to the principles to be described in Sec-
tion HI. The number and choice of alternatives
to be selected for detailed benefit-cost analysis
is unavoidably a matter of judgment. There
must be some balance between thoroughness of
analysis and practical limits to the agency's ca-
pacity to carry out analysis.

Alternative regulatory actions that should be
explored include the following:

1. More performance-oriented standards for
health, safety, and environmental regula-
tions. Performance standards are gener-
ally to be preferred to engineering or de-
sign standards because they allow the
regulated parties to achieve the regula-
tory objective in the most cost-effective
way. In general, a performance standard
should be preferred wherever that per-
formance can be measured or reasonably
imputed. Performance standards should
also be applied as broadly as possible
without creating too much variation in
regulatory benefits; for example, by set-
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ting emission standards on a plant-wide
or firm-wide basis rather than source by
source. It is misleading and inappropri-
ate, however, to characterize a standard
AS a performance standard if it is set so
that there is only one feasible way to meet
it; as a practical matter, such a standard
is a design standard.

2. Different requirements for different teg-
ments of the regulated population. For ex-
ample, there might be different require-
ments for large aad small firms. If such a
differentiation is made, it should be based
on perceptible differences in the costs of
compliance or in the benefits to be ex-
pected from compliance. For example,
•ome worker safety measures may exhibit
economies of scale, that is, lower costs per
worker protected is large firms than in
•mall firms. A heavier burden should not
be placed on one segment of the regulated
population on the grounds that it is better
able to afford the higher cost; this is a
•Uf e formula for loading disproportionate
costs on the most productive sectors of the
economy.

8. Alternative levels of stringency.In gen-
eral, both the benefits and costs asso-
ciated with a regulation will increase
with the level of stringency (although
costs will eventually increase more rap-
idly than benefits). It is important to con-
cider alternative levels of stringency to
better understand the relationship be-
tween stringency and benefits and costs.
This approach will increase the informa-
tion available to the d^cisionmaker on the
option that maximizes net benefits.

4. Alternative effective dates of compli-
ance The timing of a regulation may also
have an important effect on its net bene-
fits. For example, costs of a regulation
may vary substantially over different
compliance dates for an industry that re-
quires a year or more to plan its produc-
tion runs efficiently. In this instance a
regulation whose requirements provide
sufficient lead time is likely to achieve its
goals at a much lower overall cost than a
regulation that is effective immediately.

5. Alternative methods of ensuring compli-
ance. Compliance alternatives include the
appropriate entity (local, State or Fed-
eral) to enforce compliance, whether com-
pliance is enforced by on-site inspection
or periodic reporting, and structuring
compliance penalties so that they provide
the most appropriate incentives.

6. Informational measures. Measures to im-
prove the availability of information in-

clude government establishment of a
standardized testing and rating system
(the use of which could be made manda-
tory or left voluntary), mandatory disclo-
sure reguirements (e.g., by advertising,
labeling, or enclosures), and government
provision of information (e.g., by govern-
ment publications, telephone hot-lines, or
public interest broadcast announce-
ments). If intervention is necessary to ad-
dress a market failure arising from inade-
quate information, informational
remedies will generally be the preferred
approaches. As an alternative to a man-
datory standard, a regulatory measure to
improve the availability of information
has the advantage of being a more mar-
ket-oriented approach. Thus, providing
consumers information about concealed
characteristics of consumer products
gives consumers a greater choice than
banning these products (for example, con-
sumers are likely to benefit more from
information on energy efficiency than
from a prohibition on Bale of appliances or
automobiles falling below a specified
standard of energy efficiency).

Except for prohibiting indisputably
false statements (whose banning can be
presumed beneficial), specific informa-
tional measures must be evaluated in
terms of their benefits and costs. Paradox-
ically, the current state of knowledge does
aot generally permit the benefits and
costs of informational remedies to be
measured very accurately. Nonetheless,
it is essential to consider carefully the
costs and benefits of alternative informa-
tional measures, even if they cannot be
quantified very precisely. Some effects of
informational measures can easily be
overlooked. For example, the costs of a
mandatory disclosure requirement for a
consumer product include not only the ob-
vious cost of gathering and communicat-
ing the required information, but also the
loss of any net benefits of information dis-
placed by the mandated information, the
cost of any inaccurate consumer interpre
tation of the mandated information, and
any inefficiencies arising from the incen-
tive that mandatory disclosure of a partic-
ular characteristic gives to producers to
overinve6t in improving that specific
characteristic of their products.

Where information on the benefits and
costs of alternative informational meas-
ures is insufficient to provide a clear
choice between them, as will often be the
case, the least intrusive alternative suffi-
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cient to accomplish the regulatory objec-
tive should be chosen. For example, it will
often be sufficient for government to es-
tablish a standardized testing and rating
system without mandating its use, be-
cause firms that score well according to
the system will have ample incentive to
publicize the fact.

7. More market-oriented approaches. In gen-
eral, alternatives that provide for more
market-oriented approaches, with the use
of economic incent ives replacing com-
mand-arid-control requirements, she aid
be explored. Market-oriented alterna-
tives that ma> be considered include fees,
subsidies, penalties, marketable rights or
offsets, changes in liabilities or property
rights, and required bonds, insurance or
warrant ies (in many instances , imple-
menting these alternatives will require
legislation).

III. ANALYSIS OF BENEFITS AND COSTS

A. General Principles ,

The preliminary analysis called for by Sec-
t ions I and II should have narrowed the
number of alternatives to be considered by
quantitative benefit-cost analysis to a work-
able number. Ordinanly, one of the alterna-
tives will be to promulgate no regulation at
all, and this alternative will commonly serve
as the base from which increments in bene-
fits and costs are calculated for the other
alternatives. Even if the alternative of no
regulation is not permissible statutorily, it
is often desirable to evaluate benefits and
costs to determine if statutory change would
be desirable.

In some cases the desirability of specific
alternatives outside the scope of the agency's
regulatory authority may be determined by
use of basic economic concepts in light of the
principles enumerated in Section I. In other
instances, however, only a quantitative ben-
efit-cost analysis can resolve the question,
and Buch a l ternat ives wil l need to be in-
cluded in the analysis of this section. In ad-
dition, alternative forms of agency regula-
t i o n w i l l n e e d t o be e v a l u a t e d by
quantitative benefit-cost analysis.

1. Evaluation of Alternatives. Except where
prohibited by law, the primary criterion
for choice among alternatives is expected
net benefit (benefits minus costs). Other
criteria may sometimes produce equiva-
lent results, but they must be UBed with
care to avoid the potentially serious pit-
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falls to be explained in Part B of this sec-
tion and in Section IV. Both benefits and
costs should be expressed in discounted
constant dollars. Appropriate discounting
procedures are discussed in the following
section.

The distinction between benefits and
costs in benefit-cost analysis is somewhat
arbitrary, since a positive benefit may be
considered a negative cost, and vice versa,
without affecting the net benefit (benefits
minus costs) decision criterion. This im-
plies that the considerations applicable to
benefit estimates also apply to costs and
vice versa. The different issues are con-
sidered separately under benefits or costs
in Sections B and C below according to
where they most often arise.

If the proposed regulation is composed
of a number of distinct provisions, it is
important to evaluate the benefits and
costs of the different provisions sepa-
rately. The interaction effects between
separate provisions (such that the exis-
tence of one provision affects the benefits
or costs arising from another provision),
may complicate the analysis, but does not
eliminate the need to examine provisions
separately. In such a case, the desirability
of a specific provision may be appraised
by determining the net benefits of the
proposed regulation with and without the
provision in question. Where the number
of provisions is large and interaction ef-
fects are pervasive, it is obviously im-
practical to analyze all possible combina-
tions of provisions in thi6 way. Some
judgmen*. must be used to select the most
significant or suspect provisions for such
analysis.

2. Discounting. The monetary values of ben-
efits and costs occurring in different years
should be discounted to their present
values BO that they are comparable. This
is not the same as correcting for inflation.
An inflation adjustment is made with a
price index, whereas discounting to
present value is done with a discount rate.
Benefits and costs expressed in constant
(i.e., unaffected by inflation) dollars must
further be discounted to present values
before benefits and costs in different
years can be added together to determine
overall net benefits.

Discounting takeB account of the fact
that resources (goods or services) in a
given year are worth more than identical
resources in a later year. The underlying
reason for this is that resources can be
invested so as to return more resources
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later. Partly because of this productivity
of inves tment , indiv iduals va lue con*
sumption in earlier years higher than
consumption in later years.

Modern analysis of discounting for pub-
lic programs stresses the distinction be-
tween two rates of return:

• The before-tax rate, also known u the
opportunity cost of capital. This i t the
real rate of return to marginal private
investments. Estimates of the opportu-
nity cost of capital in the U.S. economy
vary substantially, The 10 percent dis-
count rate specified by OMB Circular
A-94 for use in evaluating government
programs is intended to represent the
opportunity cost of capital.

• The after-tax rate, also known as the
consumption rate of interest, This rep-
resents the rate at which consumers
would be willing to exchange present
for future consumption, that i s , the
rate at which consumers must be com-
pensated for postponing the ir eon-
sumption. As with the opportunity cost
of capital, alternative estimates of the
consumption rate of interest vary «ig-
nificantly. A rate of four percent is
reasonably representative of the range
of alternative estimates and consistent
with a 10 percent before-tax rate of
return.

The basic concept underlying the aca-
demic l i t erature OE public-sector dis-
counting is that economic welfare is ulti-
mately determined by consumption and
only indirectly by investment. Therefore,
the value of inves tment must be mea-
sured by the value of the subsequent in-
crease in consumption it permits. Any ef-
fect that a government program has on
investment must be converted to an
equivalent time-stream of consumption
before being discounted. In practice, this
results in a complex procedure that uses
the before-tax and after-tax discount
rates, a "shadow price of capital," and the
impacts of benefits and costs on invest-
ment. It is recommended that agencies
continue to use the well-underBtood pro-
cedure of discounting by a single rate (as
specified by OMB Circular A-94) and,
when appropriate, perform additional
analysis using the more complex sfaadow-
price-of-capital methodology.

There are two circumstances when it is
important to perform sensitivity analysis
using the shadow price of capital ap-
proach:
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(a) Where the costs of the regulation are
almost entirely current costs borne by
consumers. In such circumstances a
low rate close to four percent is called
for. (This assumes, as is normally the
case, that the benefit* are all in the
form of disposable income or other ben-
efits directly to individuals.)

(b) Where some of the costs are capital
costs financed out of saving and there
is a long period between the time when
most costB are incurred and the time
wheu moBt benefts accrue. In general,
the tmaller the fraction of costs that
are capita] costs financed out of saving
and the longer the time period between
costs and benefits, the greater the like-
lihood that the shadow price of capital
approach will be correct.

It is conceptually incorrect to adjust the
discount rate as a device to account for the
uncertainty of expected future benefits
asd costs. This procedure will virtually
never lead to a correct adjustment of ben-
efits and costs. Therefore, risk and uncer-
tainty should be dealt with according to
the principles in Section 3 below and not
by changing the discount rate.

3. Treatment of Risk and Uncertainty
Where uncertainties exist about impor-
tant parameters affecting the expected
benefits or costs of an alternative under
consideration, it is essential to carry out a
tensitivity analysis to determine the effect
on net benefits of plausible variations in
the value of the parameters One form of
sensitivity analysis involves calculation
of the "•witch-point" value of the parame-
ter under examination, that is, the value
of the parameter at the break-even point
at which the net-benefit decision criterion
•witches over from favoring one alterna-
tive to favoring another. When this
break-even point of the parameter value
is determined, the analysis may then con-
sider the probability that the true param-
eter value is above or below the break-
even value. For example, if the major
uncertainty about s proposed regulation
were its cost, the analysis could calculate
how nigh the cost would seed to be is
order to reduce the net benefit of the pro-
posal to zero. If it is judged to be highly
unlikely that the actual cost would be
that high or higher, it may be concluded
that the choice of the proposed alternative
in not sensitive to uncertainties about its
cost.

A primary objective of sensitivity anal-
ysis is to identify where additional analy-
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of the death of an identifiable individ-
ual.

3. Alternative Frameworks for Health and
Safety Benefits. Several alternative ways
of incorporating fatality risks into the
framework of benefit-cost analysis may be
appropriate. These may involve either ex-
plicit or implicit valuation of fatality
risks.

One acceptable explicit valuation ap-
proach would be for the agency to select a
single value for reductions in fatality risk
at ordinary risk levels (below 10~* an-
nually) and use this value consistently for
evaluating all its programs that affect or-
dinary fatality risks. Another acceptable
explicit valuation approach would be to
use a range of values for reductions in
fatality risk and apply sensitivity analy-
sis as with other parameters that have
alternative plausible values. The range of
alternative values should be a reasonable
one, not one that includes the most ex-
treme upper and lower values of fatality
risk reduction that have been estimated.
Extreme values are more appropriate for
instances of extraordinarily high risks
(above 10'* annually), with the extreme
low values being appropriate where vol-
untary assumption of high risk leads to
self-selection and the extreme high values
being appropriate where the high risk is
involuntarily assumed.

Where the analysis uses a range of al-
ternative values for reductions in fatality
risk, it may be useful to calculate break-
even values, as in other sensitivity analy-
ses. This requires calculating the border-
line value of reductions in fatality risk at
which the net benefit decision criterion
would switch over from favoring one al-
ternative to favoring eiiother (i.e., the
value of fatality risk ut which the net ben-
efits of the two alternatives are equal).
This method will frequently be infeasible
because of its computational demands or
because alternatives are continuous
rather than discrete (e.g., alternative
stringencies for exposure levels), but
where appropriate, it is a useful supple-
ment to the sensitivity analysis.

An implicit valuation approach could
entail calculations of the cost per unit of
reduction in fatality risk (cost per "statis-
tical life saved"), with costs defined as
costs minus monetized benefits. This
must be used with care, since there is a
serious potential pitfall: It is not correct to
choose between two mutually exclusive
alternatives by selecting the alternative
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with lowest cost per statistical life saved.
The alternative with higher cost per life
saved may nonetheless be the alternative
with the higher net benefit to society.

The way to avoid this pitfall while re-
taining the implicit valuation approach is
to make all calculations of cost per life
saved in terms of increments between al-
ternatives. Alternatives should be ar-
rayed in order of their total reduction in
expected fatalities and the incremental
cost per life saved calculated between
each adjacent pair of alternatives. In con-
trast to explicit valuation approaches,
this avoids the necessity of specifying in
advance a value for reductions in fatality
risks. However, a range of values will be
implied by the final selection of an alter-
native. This range should be consistent
with estimated values of reductions in fa-
tality risks calculated according to the
willingness-to-pay methodology.

Another wry of expressing reductions
in fatality risks is in terms of life-years
saved. For example, if a regulation pro-
tected individuals whose average remain-
ing life expectancy was 40 years, then a
riBk reduction of one fatality would be
expressed as 40 life-years saved. Such a
refinement may be desirable for regula-
tions that disproportionately protect
young people (e.g., motor vehicle safety
regulations) or elderly people (e.g., regu-
lations controlling carcinogens). To derive
the value of a life-year saved from an esti-
mate of the value of life, first determine
the average remaining life expectancy of
the sample population in the study from
which the estimate was drawn. Assuming
that the average age of the sample popula-
tion is known, the average remaining life
expectancy may be derived from actuarial
tables giving life expectancy m relation to
age. Using standard compound interest
tables, the value of a life-year saved can
then be determined as the estimated
value of life annualized over a period
equal to the number of years of remaining
average life expectancy.

C. Cost Estimates
1. General Considerations. The important

economic concept of oppor. unity cost is rel-
evant to benefit-cost analyses of regula-
tions, as it is to other types of economic
analyses. The opportunity cost of an alter-
native is the value of the benefits foregone
as a consequence of that alternative. For
example, the opportunity cost of banning
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choices among alternative travel modes.
Methods for estimating the value of envi-
ronmental and recreational amenities in-
clude travel-cost and contingent-valua-
tion estimation methods. The following
section outlines the principles for valuing
the most important type of noumarketed
benefit: reductions in health and safety
risks.

2. Valuation of Health and Safety Benefits.
For health and safety benefits, a distinc-
tion should be made between risks of non-
fatal illness or injury and fatality risks.
(a) Nonfatal illness and injury. Although

the willingness-to-pay approach is
conceptually superior, the current
state of empirical research in the area
is not sufficiently advanced to assure
that estimates derived by this method
are necessarily superior to direct-cost
valuations of reductions in risks of
nonfatal illness or injury. Any injury-
value estimate from a willingness-to-
pay study is necessarily an average
over a specific combination of injuries
of varying severity. If the average in-
jury severity in such a study is
greatly different from that for the
regulatory action under study, then
the study'B estimated injury value
may not be appropriate for evaluat-
ing that action. Accordingly, the
agency should use whichever ap-
proach it considers most appropriate
for the decision at hand. The primary
components of the direct-cost ap-
proach are medical costs and the
value of lost production. Possibly im-
portant costs that may be omitted by
the use of the direct-cost approach are
the value of pain and suffering, and
the value of time lost from leisure and
other activities that are not economi-
cally directly productive,

(b) Fatality. Reductions in fatality risks
are best monetized according to the
willingness-to-pay approach. The
value of changes in fatality risk is
sometimes expressed in terms of the
"value of life." This is something of a
misnomer, since the value of a life
really refers to the sum of many small
reductioas in fatality risk. For exam-
ple, if the annual risk of death is re-
duced by one in a million for each of
two million people, that represents
two "statistical lives" saved per year
(two million x one millionth * two).
If the annual risk of death is reduced
by one in 10 million for each of 20

million people, that also represents
two statistical liveB saved. The con-
clusion that the fatality risk reduc-
tions m these two cases are equiva-
lent implies an assumption The
implicit assumption—that equal in-
crements in risk are valued equally—
allows different risk increments to be
added together and compared di-
rectly. As a different example, sup-
pose there are two alternative reduc-
tions in the annual risk faced by an
individual.

A from .10 x 10-1 to .09 x 10"» • .01 x 10"1

B: from 1.00 x 10*» to .99 x 10-* *
.OlxlO-1

Since in both cases the reduction in
annual risk is the same (.01 x 10-• ),
the value of A and B should be consid-
ered the same.

The assumption that equal incre-
ments in fatality risk are of equal
value is a legitimate one, so long as
the level of fatality risk is below 10"4

annually. There is evidence that the
willingness-to-pay vaJue for incre-
ments ifi fatality risk does aot change
significantly over a wide range of risk
exposure below 10"* annually

For levels of annual risk exposure
of 10"* and above, it cannot be as-
sumed that equal increments of risk
are valued equally. At these higher
risk levels, it is particularly impor-
tant to distinguish between situa-
tions of voluntary risk assumption
and those of involuntary risk Where
the high risk is involuntary, it is ap-
propriate to value reductions in risk
froffl that high level more highly than
equal risk reductions at lower risk
levels. In general, the greater the
risk that an individual bears, the
higher will be the value the individ-
ual places on marginal changes in
risk. On the other hand, where a high
risk >s chosen voluntarily those as-
sumisg the risk tend to be persons
who place a relatively low value on
averting safety risks. Empirical stud-
ies of risk premiums in high-risk oc-
cupations suggest that reductions in
voluntarily assumed high risks
should be valued less than equal risk
reductions at ordinary risk levels

Estimates of the value of fatality
risks refer only to changes in an un-
certain risk of death They have no
application to the certain prevention
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undiscounted dollars. Any expected incre-
mental benefits that cannot be monetized
should be explained.

The RIA should identify and explain in
detail the data or studies on which benefit
estimates are based. Where benefit esti-
mates are derived from a statistical study,
the RIA must provide sufficient information
so that an independent observer can deter-
mine the representativeness of the sample,
whether it was extrapolated from properly in
developing aggregate estimates, and
whether the results are statistically signifi-
cant.

For regulations addressing health and
safety risks, the calculation of potential ben-
efits should derive from the agency's esti-
mate of the mean expected value of the re-
duction in risk attributable to the standard.
Estimates of the prevailing level of risk and
of the reduction in risk to be anticipated from
a proposed standard should be unbiased
most-likely estimates rather than hypotheti-
cal worst-case estimates. Extreme safety or
health results should be weighted (along
with intermediate results) by the probability
of their occurrence to estimate the expected
result implied by the available evidence. In
addition, to the extent possible, the distribu-
tion of probabilities for various possible re-
sults should be presented separately, so as to
allow for an explicit margin of safety, where
required, in final decisions. If a margin of
safety is to be provided, the proper place for
it is the final stage of the decision-making
process, not by adjusting the risk or benefit
estimates in a conservative direction at the
information-gathering or analytical stages
of the process. Conservative estimates
should be presented as alternatives to best
estimates for sensitivity analysis, but should
not substitute for them.

It is important to guard against double-
counting of benefits. For example, if a regu-
lation improved the quality of the environ-
ment in a community, the value of real estate
in the community might rise, reflecting the
greater attractiveness of living in the im-
proved environment. It would ordinarily be
incorrect to include the rise in property
values among the benefits of the regulation.
Ordinarily, the value of environmental ben-
efits (e.g., reduced health risks, scenic im-
provements) will already be included among
the benefits. The rise in property values re-
flects the capitalized value of these improve-
ments. Therefore, to count as benefits both
the value of the environmental improve-
ments and the corresponding increase in
property values is to count the same benefits
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twice. Only where a direct estimate of the
benefits has not been included would it be
appropriate to include the increase in prop-
erty values among the benefits.

1. Principles for Valuing Benefits. Ordinar-
ily, goods and services are to be valued at
their market prices. However, in some in-
stances, the market value of a good or
service may not reflect its true value to
society. If a regulatory alternative in-
volves changes in such a good or service,
its monetary value for purposes of bene-
fit-cost analysis should be derived using
an estimate of its true value to society
(often called its "shadow price"). For ex-
ample, suppose a particular air pollutant
damages crops. One of the benefits of con-
trolling that pollutant will be the value of
the crop saved as a result of the controls.
If the price of that crop is held above the
free-market equilibrium price by a gov-
ernment price-support program, it would
overstate the value of the benefit of con-
trolling the pollutant if the crop saved
were valued at the market price estab-
lished by the support program. The social
value of the benefit should be calculated
using a shadow price for crops subject to
price supports. The estimated shadow
price should reflect the value to society of
marginal uses of the crop (e.g., the world
price if the marginal use is for exports). If
the marginal use is to add to very large
surplus stockpiles, the shadow price
would be the value of the last units re-
leased from storage, minus storage cost.
Therefore, where stockpiles are large and
growing, the shadow price iB likely to be
low and could well be negative.

In some important instances, a benefit
does not correspond to a good or service
traded in the marketplace. Important ex-
amples include reductions in health and
safety risks, savings in time, and environ-
mental amenities such as scenic vistas. To
estimate the monetary value of a benefit
that is not traded directly in the market-
place, the willingness-to-pay valuation
methodology is conceptually superior, be-
cause the amount that people are willing
to pay for a good or service is the best
measure of its value to them. AB noted in
the following section, where there are
yractical obstacles to the accurate appli-
cation of the willingness-to-pay methodol-
ogy, alternative methods may be used.
Methods for estimating the value of travel
time include estimates based on wage
rates and statistical studies of travelers'
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ble alternative assumptions. If the deci-
sion criterion proveB to be sensitive to al-
ternative plausible assumptions, this may
necessitate further research to develop
irore evidence on which of the alternative
assumptions is the most appropriate. Be-
cause the adoption of a particular estima-
tion methodology sometimes implies
major hidden assumptions, it is important
to analyze estimation methodologies care-
fully to make hidden assumptions ex-
plicit.

5. International Trade Effects. In calculat-
ing the benefits and costs of a proposed
regulatory action, generally no explicit
distinction needs to be made between do-
mestic and foreign resources. If, for exam-
pie, compliance with a proposed regula-
tion requires the purchase of specific
equipment, the opportunity cost of that
equipment is ordinarily best represented
by its domestic cost ic dollars, regardless
of whether the equipment ia produced do-
mestically or imported. The relative value
of domestic and foreign resources is cor-
rectly represented by their respective dol-
lar values, because the foreign exchange
value of the dollar is determined by a free
exchange market. Nonetheless, an aware-
ness of the role of international trade may
be quite useful for assessing the benefits
and costs of a proposed regulatory action.
For example, the existence of foreign com-
petition usually makes the demand curve
facing a domestic industry more elastic
than it would be otherwise. Elasticities of
demand and supply fr' (uently can signifi-
cantly affect the magnitude of the bene-
fits or costs of a regulation,

A regulation that <\iariiminat*a unjustifi-
ably against foreign exporters is a form of
economic protectionism. The economic loss to
the US due to the fact that protectionism is
economically inefficient will be reflected in
the net benefit estimate of any properly con-
ducted benefit-cost analysis. However, a
benefit-cost analysis wilj generally not be
able to measure the potential US. loss from
the threat of future retaliation by foreign
governments. Therefore, special attention
should be given to any possibility that a reg-
ulation would unjustifiably discriminate be-
tween domestic and foreign producers and
consumers—both discrimination against for-
eigners and discrimination in favor of for-
eigners.

The fact that a regulation has a differ-
ential effect on foreigners as compared to
Americans does not necessarily constitute

discrimination. If, for example, an auto-
mobile safety standard could be complied
with less expensively by large cars than
by small cars, such a standard would be
more favorable to American car pro-
ducers, who produce relatively more large
cars compared to the fleet mix of foreign
producers. Nonetheless, such a differen-
tial effect would not be discriminatory if
the difference in compliance cost between
large and small cars was necessary to
achieve legitimate regulatory objectives
in the most efficient way.

If a regulation has an adverse differen-
tial effect on foreign producers or con-
sumers relative to domestic producers and
consumers that is not necessary to realize
regulatory goals efficiently, then a dis-
criminatory effect on foreign trade exists.
The R1A should identify any substantial
differential effect on international trade
and explain why it is necessary to achieve
legitimate regulatory goals in the roost
efficient way. One means for reducing the
likelihood of international discrimination
would be for a U.S. product standard for
an internationally traded good to be based
on an international standard, wherever
&n international standard exists and is
compatible with the health, safety, or en-
vironmental needs of the U.S. Interna-
tional harmonization can be beneficial for
regulations directly setting standards for
internationally traded goods or services.
For example, it would be appropriate to
consider international harmonization in
setting safety standards for automobiles.
There is no similar advantage to interna-
tional harmonization where a regulation
does not directly affect the quality of an
internationally traded good or service,
even if it indirectly affects its costs (e.g.,
environmental controls for automobile
plants).

B. Benefit Estimates

The RIA should state the beneficial effects
of the proposed regulatory change and its
principal alternatives In each case, there
should be an explanation of the mechanism
by which the proposed action is expected to
yield the anticipated benefits An attempt
should be made to quantify all potential real
incremental benefits to society in monetary
terms to the maximum extent possible A
schedule of monetized benefits should be in-
cluded that would Bhow the type of benefit
and when it would accrue; the numbers in
this table should be expressed in constant.

108



APPENDIX V

sis may be most needed. If the choice of a
specific regulatory action iB sensitive to
alternative parameter values that are
about equally likely to be true, more re-
search to better determine the true pa-
rameter value could be very valuable.

Wherever parameter estimates are un-
certain, for either benefite or costs, most-
likely estimates (in statistical terms, un-
biased estimates or expected values)
should be presented. Hypothetical best-
case or worst-case estimates may be pre-
sented as alternatives for sensitivity
analysis. Where possible, information
about the probability distribution of the
parameter estimate should be presented.

A common situation that arises in esti-
mating both benefits and costs is that a
number of different studies may exist
which together provide a range of differ-
ent estimates for a particular parameter.
In general, it is not appropriate to use the
midpoint of the range of extreme values
provided by the studies. Such a technique
ignores the information provided by all
studies except those providing the ex-
treme values, which may be the least reli-
able. The preferred approach to deriving a
most-likely estimate of a particular pa-
rameter in this situation would \?e to de-
rive it as a weighted average of the esti-
mates of the individual studies, with the
weight of each estimate being based on
the reliability (in the best judgment of the
agency) of the study that produced it.

Where expected future benefits or costs
are uncertain, their value to those who
receive them may be different from their
value if they were certain. (Often, but aot
always, a certain future benefit is worth
more to people than an uncertain future
benefit with the same expected value.) As
noted in the previous section, it is incor-
rect to adjust the discount rate as a device
to account for the riskiness of future bene-
fits or costs. Any allowance for risk should
be made by adjusting the monetary values
(for the year in which they occur) of the
uncertain benefits and costs so that they
are expressed in terms of their "certainty-
equivalents."

For an uncertain benefit in future year
X, the certainty-equivalent is the number
of certain dollars in year X that the un-
certain benefit is worth to its recipient.
For example, suppose that a particular
regulation reduces the probability of fire
in a particular type of facility. As part of a
benefit-cost analysis for this regulation,
the dollar value of the expected reduction

in fire loss would be calculated. The
owners of the protected facilities place a
higher dollar value on the risk of a fire
than the expected dollar value of the loss.
This iB demonstrated by their willingness
to pay for fire insurance. Therefore, their
relative net cost (the percentage differ-
ence between insurance premiums and in-
surance company claim payments) for fire
insurance can be used to increase the ex-
pected dollar value of the reduction in fire
IOPB to its certainty-equivalent value.

In the example of the preceding para-
graph, the adjustment for risk would in-
volve an increase in the value of the bene-
fit, whereas uncertainty of a benefit is
normally thought to reduce its certainty-
equivalent value. The reason is that even
though this benefit by itself is uncertain,
it acts to reduce the overall level of risk
that would prevail in the absence of the
regulation. This illustrates the important
principle that what matters is not the
variability or riskiness of a regulation's
net benefits by themselves, but the regu-
lation's effect on risk and uncertainty
overall.

While an adjustment to account for risk
may be called for in the fire-risk example
given, a similar adjustment for the value
of reductions in fatalities and injuries
would not be appropriate. Assuming that
the values of fatalities and injuries have
been derived by the willingness-to-pay
methodology recommended in section B.2
below, they would already represent the
certainty-equivalent value of the uncer-
tain risk. This is because the estimated
dollar values represent the certain dollar
amounts that individuals would sacrifice
to reduce these risks.

Probably in most cases it will not be
advisable to adjust for risk and uncer-
tainty. As a theoretical matter, no adjust-
ment for risk is necessary wherever the
net benefits are widely dispersed among
many individuals and are not correlated
with disposable income. And in cases
where this does not apply, risk may be
relatively unimportant or may already be
taken into account by use of the willing-
ness-to-pay methodology. In other cases,
there may be no practical way to quantify
the value of changes in risk.

4. Assumptions. Where benefit or cost esti-
mates are heavily dependent on certain
assumptions, it is essential to make these
assumptions explicit and, where alterna-
tive assumptions are plausible, to carry
out sensitivity analyses based on plausi-
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a product (e.g., a drug, food additive or
hazardous chemical) is the foregone net
benefit of that product. It is measured by
changes in producers' and consumers' sur-
pluses. (Producers' surplus is the differ-
ence between the amount a producer is
paid for a unit of a good and the minimum
amount the producer would accept to sup*
ply that unit. It is measured by the dis-
tance between the price and the supply
curve for that jnit. Consumers' surplus is
the difference between what a consumer
pays for a unit of a good and the maximum
amount the consumer would be willing to
pay for that unit. It IB measured by the
distance between the price and the de-
mand curve for that unit.) As another ex-
ample, even if a resource required by reg-
ulation does not have to be paid for
because it is already owned by the regu-
lated firm, nonetheless the use of that re-
source to meet the regulatory require-
ment has an opportunity cost equal to the
aet benefit it would have provided in the
absence of the requirement. Any such for-
egone benefits for an alternative should
be monetized wherever possible and ei-
ther added to the costs or subtracted from
the benefits of that alternative. Any costs
that art averted as a result of an alterna-
tive should be monetized wherever possi-
ble and either added to the benefits or
subtracted from the costs of that alterna-
tive.

All corts calculated should be incre-
mental, that is, they should represent
changes in costs that would occur if the
regulatory alternative is chosen com-
pared to costs in the base case (ordinarily
no regulation or the existing regulaton).
Future costs that would be incurred even
if the regulation is not promulgated, as
well as costs that have already been in-
curred (sunk costs), are not part of incre-
mental costs. If marginal cost is not con-
s t a n t for any component of cos t s ,
incremental costs should be calculated as
the area under the marginal cost curve
over the relevant range.

Costs include private-sector compliance
costs, government administrative costs
and costs of reallocating workers dis-
placed as a result of the regulation. Costs
that are not monetary outlays must be
included and should be attributed a mone-
tary value wherever possible. Such costs
may include the value (opportunity cost)
of benefits foregone, losses in consumers'
or producers' surpluses, discomfort or in-
convenience, and loss of time. A schedule
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of monetized costs should be included that
would show the type of cost and when it
would occur; the numbers in this table
should be expressed is constant, undis-
counted dollars. Any expected incremen-
tal costs that cannot be monetized should
be explained. An important type of cost
that often cannot be quantified is a slow-
ing ia the rate of innovation or of adoption
of new technology. For example, regula-
tions requiring a costly and time-consum-
ing approval process for new products or
new facilities may have such costs, as may
regulations setting much more stringent
standards for new facilities than existing
ones.

Two accounting cost concepts that should
not be counted as costs in benefit-cost anal-
ysis are interest and depreciation. The time
value of money is already accounted for by
the discounting of benefits and costs. De-
predation is already taken into account by
the time distribution of benefits and costs;
the only legitimate use for depreciation cal-
culations in benefit-cost analysis ia to esti-
mate the salvage value of a capital invest-
ment

2. Rmd Cost* vertwt Transfer Payments. An
important, but sometimes difficult, problem
in cost estimation is to distinguish between
real costs and transfer payments. Transfer
payments are not genuine costa, but pay-
ments for which no real good or service is
received in return. Several examples of
problems that may arise from the confusion
between transfer payments and real costs
(or benefits) may help to identify situations
is which further analysis of the problem
may be warranted. Monopoly profits, insur-
ance payments, government subsidies and
taxes, and distribution expenses are four
potential problem areas.

(a) Monopoly profits. If, for example,
sales of a competitively produced
product were restricted by a govern-
ment regulation so as to raise prices
to consumers, the resulting monopoly
profits are not a benefit of the rule,
nor is their payment by consumers a
cost The real benefit-cost effects of
the regulation would be represented
by changes in producers' and con-
sumers' surpluses

(b) Insurance payments. Potential pit-
falls in benefit-cost analysis may also
arise in the case of insurance pay-
ments, which are transfers. Suppose,
for example, a worker safety regula-
tion, by decreasing employee injuries,
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led to reductions in firms' insurance
premium payments. It would be in-
correct to count the amount of the
reduction in insurance premiums as a
benefit of the rule. The proper meas-
ure of benefits is the value of the re-
duction in worker injuries, monetized
as described previously, plus any re-
duction in real costs of administering
insurance (such AB the time of insur-
ance company employees needed to
process claims) due to the reduction
in worker insurance claims. Reduc-
tions in insurance premiums that are
matched by reductions in insurance
claim payments are changes in
transfer payments, not benefits,

(c) Indirtct taxes and tubsidies. A third
instance where special treatment
may be needed to deal with transfer
payments is the case of indirect taxes
(tariffs or excise taxes) or subsidies
on specific goods or services. Suppose
a regulation requires firms to pur-
chase a $10,000 piece of imported
equipment, r-a •;hich there is a $1,000
customs duty. For purposes of bene-
fit-cost analysis the cost of the regu-
lation (or each firm ordinarily would
be $10,000, not $11,000, 'since the
$1,000 customs duty is a transfer
payment from the firm to the Trea-
sury, not e real resource cost. This
approach, which implicitly assumes
that the equipment is supplied at con-
stant costs, should be used except in
special circumstances. Where the
taxed equipment is not supplied at
constant cost, the technically correct
treatment is to calculate how many of
the units purchased as a result of the
regulation are supplied from in-
creased production and bow many
from decreased purchases by other
buyers. The former units would be
valued at the price without the tax
and the latter units would be valued
at the price including tax. This calcu-
lation is usually difficult and impre-
cise, because it requires estimates of
supply and demand elasticities,
which are often difficult to obtain and
inexact. Therefore, this treatment
should only be used where the bene-
fit-cost conclusions are likely to be
sensitive to the treatment of the indi-
rect tax. While costs ordinarily
should be adjusted to remove indirect
taxes on specific goods or services as
described here, similar treatment is

not warranted for other taxes, such as
general sales taxes applying equally
to most goods and services or income
taxes.

(d) Distribution expenses. The treatment
of distribution expenses is also a
source of potential error. For exam-
ple, suppose a particular regulation
raises the cost of a product by $100
and that wholesale and retail distri-
bution expenses are on average 50
percent of the factory-level cost. It
would ordinarily be incorrect to add a
$50 distribution markup to the $100
cost increase to derive a $150 incre-
mental cost per product for benefit-
cost analysis. Most real resource costs
of distribution do not increase with
the price of the product being distrib-
uted. In that cate, either distribution
expenses would be unchanged or, if
they increased, the increase would
represent distributor monopoly
profits. Since the latter are transfer
payments, not real resource costs, in
neither case should additional distri-
bution expenses be included in the
benefit-cost analysis. However, in-
creased distribution expenses should
be counted as costs to the extent that
they correspond to increased real re-
source costs of the distribution sector
as a result of the change in the price
or characteristics of the product.

D. Expenditure Rules
Regulations establishing terms or condi-

tions of Federal grants, contracts, or finan-
cial assistance call for a different form of
regulatory analysis than do other types of
regulation. In some instances, a full-blown
benefit-cost analysis may be appropriate to
inform Congress and the President more
fully about the desirability of the program,
but this would not ordinarily be required in a
Regulatory Impact Analysis. The primary
function of the RIA for this type of regulation
should be to verify that the terms or condi-
tions are the minimum necessary to achieve
the purposes for which the funds were appro-
priated. They should not contain conditions
in pursuit of goals that are not germane to
the purpose for which the funds were author-
ized and appropriated. Beyond controls to
prevent abuse and to ensure that funds ap-
propriated to achieve a specific purpose are
channeled efficiently toward that end, maxi-
mum discretion should be allowed in the use
of Federal funds, particularly when the re-
cipient is a State or local government.
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IV. RATIONALE FOR CHOOSING THE
PROPOSED REGULATORY ACTION

The RIA should include an explanation of the
reasons for choosing.the selected regulation. Or-
dinarily, the regulatory alternative selected
should he the one that achieves the greatest net
benefits. If legal constraints prevent this choice,
they should be identified and explained, and
their net cost should be estimated.

Where uncertainties are substantial or a large
proportion of benefits cannot be monetized,
other methods of summarizing the benefit-cost
analysis besides in the fora of net benefit* may
sometimes be appropriate. When alternative
forms of presentation are used, the objective
must continue to be the maximization of net
benefits (except where prohibited by law). Al-
ternative criteria must be used with care be-
cause of the potential for errors or misinterpre-
tation.

Agencies need not calculate the internal rate
of return for a regulation. The internal rate of
return is often difficult to compute and is prob-
lematical when multiple rates exist. It must not
be used as a criterion for choosing between mu-
tually exclusive alternatives. As a criterion for
choosing between alternatives that are sot mu-
tually exclusive it has no advantages over the
criterion of maximizing the present value of set
benefits.

Benefit-cost ratios, if used at all, must be used
with care to avoid a common pitfall. It is a mis-
take to choose among mutually exclusive alter-
natives by selecting the alternative with the
highest ratio of benefits to costs. An alternative
with a lower henefit-eost ratio than another may
have the higher net benefits. Whether s regula-
tion's benefits are greater (or less) thas its costs
can be determined by whether its benefit-cost
ratio is greater (or less) than one. The benefit-
cost ratio may be used as a very simplified indi-
cator of the likely sensitivity of the result: If the
benefit-cost ratio is much greater than one, the
conclusion that regulation's benefits exceed its
costs probably is i>ot sensitive to likely alterna-
tive parameter values. If the ratio is only
slightly greater than one, the conclusion proba-
bly is sensitive. The benefit-cost ratio may
sometimes be acceptable as a rough substitute
for genuine sensitivity analysis where it ia not
feasible to carry out a full sensitivity analysis
(e.g., if the number of regulatory parameters to
be tested by sensitivity analysis is large). When
so used, the benefit-cost ratio should be recog-
nized as only a crude approximation to a genu-

ine sensitivity Analysis and the analyst should
be aware of its limitations (e.g., the benefit-cost
ratio is sensitive to the arbitrary classification
of an item as a benefit or an everted cost).

Where the benefits of proposed regulatory al~
ternatives include reductions in fatality nsks,
an acceptable alternative to direct calculation of
net benefits is the indirect approach of calculat-
ing incremental costs per life saved between ad-
jacent alternatives. This is done by ranking all
the alternatives according to the number of lives
they save and then calculating the change is
costs and the change in lives saved between each
alternative and the one with the next highest
number of lives saved. If the alternative selected
is the one whose incremental cost per life saved
ia closest to the willingness-to-pay value of life,
this decision criterion is analytically equivalent
to that of maximizing net benefit.

In cases where important benefits cannot be
assigned monetary values, cost-effectiveness
analysis should be used where possible to evslu*
ate alternatives that generate equivalent eon-
monetizable benefits. Costs should be calculated
net of monetized benefits. Between two alterna-
tives with equivalent nonmonetizable benefits,
the alternative with the lower net costs should
fee selected. Cost-effectiveness analysis should
also be used to compare regulatory alternatives
is eases where the level of benefits is specified
by statute.

V. STATUTORY AUTHORITY

The RIA should include a statement of deter-
mination and explanation that the proposed reg-
ulatory action is within the agency's statutory
authority.

Further Reading

Edith Stokey and Richard Zeckhauaer, A Primer
far Policy Analysis. Chapters 9 and 10 provide a good
introduction to basic concepts.

E. J. Mishan, Economics for Social Decisions: Ele-
ments of Cost-Benefit Analysis Assumes some
knowledge of economics. Chapters 5-8 should be
helpful OD the important subjects of producers' and
consumers' surpluses (not discussed extensively is
this guidance document).

W. Kip Viscusi, Risk By Choice Chapter 6 is »
good starting point for the topic of valuing health aad
safety benefits Other, more technical, sources are
given in the bibliography.

112



Session 2

Environmental Compliance:
Progress in the Field



THE NRC's ROLE IN DOE REMEDIAL
ACTION PROGRAMS (UMTRA)

Myron FT iegle

113



THE NRC'S ROLE IN DCT REMEDIAL
ACTION PROGRAMS (UMTRA)

My presentation today will address the role of the NRC in the conduct of the
Uranium Mill Tailings Remedial Action Project as mandated by the Uranium Mill
Tailings Radiation Control Act of 1978. For the most part, I will concentrate
on recent NRC activities associated with carrying out the functions assigned
to the NRC by UMTRCA. In addition, based on the experience gained in the past
few years of NRC/DOE interaction on this project, I have a few key messages
that may be of value in the future execution of this and other remedial action
programs.

The UMTRA Project was created in 1978 by Congressional promulgation of the
Uranium Mill Tailings Radiation Control Act. In addressing the cleanup of
abandoned mill tailings sites and vicinity properties, this law assigned
certain functions to EPA, DOES and NRC EPA was to set the standards by which
the tailings would be cleaned up. DOE was to perform the remedial actions,
and NRC was to concur in DOE'S actions and license long-term care,

UMTRCA established three primary obligations to be performed by the NRC staff.
The first two obligations are to serve as a concurring agency. UMTRCA requires
that "...remedial action shall be selected and performed with the concurrence
of the Commission.„,". The NRC's concurrence in selection is a signed
agreement that the proposed remedial action/design wiHl meet the EFA standards.
The NRC's concurrence in performance is a signed agreement that the remedial
action has been completed in accordance with the approved design. The third
major NRC obligation is to license the long-term care of the completed sites.
UMTRCA requires that "...upon completion of the remedial action program...such
property and minerals shall be maintained pursuant to a license issued by the
Commission in such manner as will protect the publish health, safety, and the
environment."

With respect to the NRC's role of review and concurrence in the selection of
remedial action, there are two main areas of recent activity and interaction
with DOE: activities related to NRC's and DOE's efforts to streamline the
review and concurrence process; and activities related to EPA's revision of
the groundwater standards.

The streamlining activities were initiated about 18 months ago in response to
limited staff resources and a cumbersome review and concurrence process that
had previously been established by the two agencies. Streamlining has been a
cooperative effort between the NRC and DOE which has resulted in a revision of
the review and concurrence process, and a modification of the Remedial Action
Plan documentation. In addition, the NRC/DOE Memorandum of Understanding is
being revised to reflect these changes to the program.
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The remedial action selection review and concurrence process was modified as a
result of streamlining. The major changes to the process consisted of:
1) elimination of the review of Comparative Analysis of Disposal Site
Alternatives Reports (CADSARs); 2) change from the formal draft RAP review and
comment to an informal review (no written comments) followed by a site
visit/meeting by the NRC review team to discuss review issues; and
3] combination of the Remedial Action Inspection Plan review with the RAP
review. These changes will result in reviews of the proposed remedial actions
that are as thorough as under the previous process, but that require less
staff time.

Streamlining efforts were also directed towards improving the organization and
content of the documentation proposing remedial actions. The NRC and DOE
staffs concluded that in order for the review process to function better, the
documentation needed to focus on how the standards will be met by the remedial
act'cn, rather than just present what the remedial action will be. To help
achieve this change to the documentation, the NRC prepared and issued
(February, 1989) a Staff Technical Position on the standard format and content
for the documentation of remedial action selection (SF&C). Use of this
guidance has helped ensure that documentation is complete and is directed
toward making the case that the remedial action meets the EPA standards.
Formatting the document as laid out in the guidance will facilitate the review
and concurrence process by making it easier for reviewers to locate the
information necessary for their specific review. In response, DOE has
indicated plans to rearrange the RAP documentation to include a Remedial
Action Selection (RAS) volume. The RAS will be the key document of the RAP
package and will consist of information previously spread out throughout the
RAP, organized in a manner closely following the SF&C.

As a result of these changes to the review process and the remedial action
documentation, the NRC and DOE are in the process of modifying the Memorandum
of Understanding. Draft changes have been discussed in meetings, and MOU
Revision 2 is expected to be signed and issued in the near future.

Furthermore, I wish to pass on a message that can be applied to any project
designed within the framework of particular standards and regulations. On the
UMTRA Project, DOE has heard the NRC staff repeatedly say that the documentation
needs to "make their case". It is vital that documentation should be written
to clearly and systematically lay out how the proposed remedial action meets
the EPA standards.

Another area of recent activity affecting the review and concurrence in
selection of remedial action is the EPA revision of the groundwater standards.
In September 1987, EPA issued proposed revisions to the groundwater standards
for inactive uranium mill tailings sites provided in Subparts A-C cf 40 CFR
Part 192. Although the revisions are still only proposed standards, UMTRCA
requires that remedial actions must comply with them until EPA promulgates
them in final form. In response to these revised standards, the NRC staff has
developed technical position papers on information needs to demonstrate
compliance with the proposed standards and on alternate concentration limits
for uranium mills. In addition, NRC has interacted with EPA to resolve our
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comments on the standards. In March 1989, we reviewed EPA's proposed final
standards, and in May 1989, we met with OMB to discuss our concerns. We have
met with EPA several times since, and have resolved most of the issues. We
are aware that DOE also is working with EPA to resolve their own concerns. In
the meantime, DOE has been submitting proposed remedial actions using the
proposed groundwater standards for disposal. However, DOE has elected to
defer selection and performance of groundwater restoration/cleanup actions to
a second phase of the UMTRA Project.

The second major function of the NRC is to concur in the performance of the
remedial action. With respect to this function, I would like to describe the
various aspects of this review and concurrence process, and discuss the NRC
staff's recent focus on the quality assurance program.

The reviaw and concurrence process for the performance of remedial action
includes periodic inspections performed by the NRC staff during remedial
action construction. Upon completion of remedial action, DOE prepares and
submits a certification package consisting of a completion report, final audit
reports and a certification summary. The completion report contains a
description of the remedial action and the post-remedial action conditions, as
built specifications and drawings, field test reports, and verification
measurement results. The NRC staff reviews and comments on a draft of this
report, and prepares a draft Completion Review Report (CRR). A final report
is submitted and the basis of the NRC staff's concurrence in completion is
documented in the final CRR,

One of the activities upon which the NRC staff bases is its concurrence in
performance of remedial action is the conduct of on-site inspections. The
objective of these inspections is to determine by direct observation and
review of records whether work and inspection performance are being
accomp'Ushed in accordance with specifications and procedures. For the sites
that have entered the construction phase to date, the NRC staff has conducted
2 to 3 inspections per site. In addition^ as a final inspection prior to
review of the final Completion Report, we intend to accompany DOE on their
final walkover of each site. The results of each inspection are documented
and provided to DOE in the form of a signed summary at the closeout meeting
and a subsequent formal inspection report.

The NRC's concurrence in the performance of remedial action is based primarily
on the staff's review of performance documentation and participation in
periodic inspections. However, there is another factor which adds to the
basis for concurrence; i.e., confidence that an effective quality assurance
program is being implemented for the project. Therefore, the NRC has elected
to focus more of its activity in recent months on the UMTRA Project quality
assurance program. The NRC staff recently completed a review of the UMTRA
Project Quality Assurance Plan (QAPh Revisions were made to the quality
assurance documentation, and on March 15, 1990, the NRC concurred in the QAP
Revision 3A. The next step in the NRC's activities associated with quality
assurance is to accompany DOE staff on selected QA audits. These
accompaniments would be of an observational nature to view the implementation
of the QAP.
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There are two messages that I wish to convey in closing my discussion on NRC's
concurrence-in-performance role, first,-in conducting this or any other
project associated with protection of public safety and the environment, a
strong effort should be made to ensure that the importance of QA is understood
and appreciated by all personnel involved in the project; even to the degree
that the construction equipment operators are informed of the project's goal
and the importance of QA in achieving that goal. Second, if a specific
problem occurs during remedial action at a particular site, it is not enough
to simply correct the problem. The generic implications of the problem must
be assessed to ensure that recurrence will be avoided.

The third major function of the NRC is to license the long-term care of the
sites following completion of remedial action. To meet this obligation, the
NRC has been conducting rulemaking activities to cover the UMTRA Project
licensing phase.

The NRC, through its Office of Nuclear Regulatory Research, recently has
issued a proposed rule to license the custody and long-term care of reclaimed
uranium mill tailings sites after remedial action or closure under UMTRCA has
been completed. The rule was proposed in the Federal Register on February 6,
1990. The period for commenting on the proposed rule ends on April 23, 1990,
next Monday. After consideration of comments and revision of the rule as
necessary, the NRC plans to issue a final rule in late 1990.

The rule as proposed would establish regulatory additions to 10 CFR Part 40 to
provide for two new general licenses. The general licenses in 40.27 and 40.28
will correspond to UMTRCA Title I inactive sites and Title II active sites
respectively. The rule requires that for the UMTRA Project, the NRC will
receive a detailed Long-Term Surveillance Plan (LTSP) from DOE for each site.
The LTSP will discuss ownership, site conditions, the surveillance program,
required follow-up inspections, and how and when emergency repairs and planned
maintenance will be accomplished. The general license will become effective
for each individual site upon NRC receipt of an LTSP that meets the
requirements of the general license and NRC concurrence in completion of
remedial action. In this regard, however, the Uranium Mill Tailings Remedial
Action Amendments Act of 1988 extended without limitation DOE's authority to
perform groundwater restoration activities. As a result of this Act, the NRC
is planning to allcw the licensing of UMTRA Project sites to occur in two
phases if necessary, the first to cover site remediation and the second ground
water restoration.
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odification of the Remedial Action
Plan Documentation

MOU revision



PRE-STREAMLI G STREAMLINING

CADSAR
(Site Visit)
draft RAP
draft EA/EIS
Preliminary Design
pre final RAP
draft TER

RAP
TER
RAIP

final
final
draft
final RAIP

draft RAP (informal)
Site Visit/Meeting
Pre Final RAP/RAIP
draft TER
Final RAP/RAIP
final TER



ODIFICATiON OF REMEDIAL ACT1
DOCUMENTATIO

Focus on Standards

NRC: SF&C

DOE: RAS



OU REVISION

DOE/NRC MOU modifications to
reflect streamlining agreements

MOU Rev. 2 to be signed
and issued in near future



. CONCURRENCE I
SELECTION OF REMEDIAL ACTIO

ECENT ACTIVITIES/INTERACTIONS

Strea m linin

t>2. Revision of Groundwater Standards



REVISION OF GROUNDWATER
STANDARDS

EPA proposed revised standards 9/87

NRC Staff Technical Positions

NRC/EPA interaction on final standards

DOE deferral of restoration/clean-up



SELECTION/DESIGN MESSAGE

O3

f t ke the Case"



. CONCURRENCE f
PERFORMANCE OF REMEDIAL ACTION;

RECENT ACTIVITIES/INTERACTIONS

1. Review/Concurrence Process

2. Focus on OA



REVIEW AND CONCURRENCE PROCESS
PERFORMANCE/CONSTRUCTION PHASE

o Construction inspections

draft Certification/Completion Report

draft CRR

final Certification/Completion Report

final CRR



SPECTIONS

Important aspect of performance
concurrence

2 to 3 per site

Results documented and provided
to DOE



QUALITY ASSURANCE

Effective QA Program H-
Periodic Inspections -+-
DOE completion documentation =
Basis for performance concurrence

EOCLJS on QA Program

- Review of QAP (concur 3/15)

- Planned audit accompaniments



P E R! FT) R MANC E/C ONIST R U CTIO
ESSAGE

Ensure iiTiportance of QA
is understood and appreciated

Consider generic implications of
specific problems to avoid
reoccu rrenee



LICENSING LONG-TERM CARE

RECENT ACTIVITIES/INTERACTIONS

Rulemaking: Custody and Long-Term
Care of Uranium Mill
Tailings Sites



LONG-TERM CARE RULE
(SCHEDULE)

Proposed Rule Issued 2 / 9 0

Comment Period Ends 4 / 2 3 / 9 0

Final Rule to be Issued late 1990



LONG-TERM CARE
(SUMMARY)

ULE

General License

Title I and Title II sites

Lffect ive upon NRC acceptance
of Long-Term Surveil lance Plan (LTSP)



PRIORITIZATION SYSTEM FOR
ENVIRONMENTAL RESTORATION PROGRAMS

Thomas P. Longo
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Outline of Presentation

• Problem setting

• Why a priority system is needed

• How system will be used

• How system will be developed

• DESCRIPTION OF THE STRAWMAN DESIGN

a. COMPONENT METHODOLOGIES

b. CENTRAL ROLE OF RISK

c. CRITERIA HIERARCHY



What is the Task?

To clean up perhaps thousands of sites in 20 states in
30 years at a cost of billions of dollars

To use public resources allocated for that task in a
wise and effective manner

To respond to the House Armed Services Committee
directive to establish a priority system as an aid to
reach those goals:

"To achieve the greatest benefits to health, safety,
and protection of the environment from further
damage"

To respond to the Secretary's goal of having a
defensible priority system as part of the Five-Year
Plan



Why is a Priority System Needed?

To aid in management

To aid in budgeting



To Aid in Management

To identify most pressing problem to address first

To provide continuity in the use of resources

- Each state's agreement is the key element in
identifying priorities within that state

- Additional considerations will be needed for a
complete national priority system because:

Not all states are covered by an agreement

Individual state agreements may not incorporate
all the goals and activities of the national
program



To Aid in Budgeting

Identify and support total budget request by:
- Providing a sound technical basis for budget requests
- Using an agreed to method that can be tracked and understood by

interested parties

Help make difficult allocation decisions if full budget request is not
appropriated by:
- Ensuring that the most pressing problems are addressed first
- Balancing the need for consistent national priorities and local

desires for fast cleanup

Promote continuity and stability of funding over funding cycles by:
- Providing a technically defensible and even-handed basis for

budget requests that can be agreed to by all interests
- Promoting a discussion of the total appropriation for cleanup rather

than details of their allocation
- Alleviating the need for yearly political struggles over line item

funding for individual sites



What Will the Priority System
be Used For?

To identify desirable total funding levels

To analyze implications of OMB budget mark

To show effective allocation of funds
appropriated by Congress



How is the Priority System
Being Developed?

Compare alternative system designs and select
preferred approach

Develop system in a deliberate, step-wise fashion

- Identify goals and objectives
- Choose ways for measuring how well goals are met
- Develop weights to reflect importance
- Aggregate to show overall value and costs

Test prototype system at pilot scale

Revise system

Apply at full scale, probably in FY 1993 budget cycle



Public Participation

Priority system external review group (ERG)
including members from states, tribes, national
governmental associations, and environmental
groups have been involved from the earliest steps
of design

Full public review following ERG review

Independent peer review of the system



STRAWMAN DESIGN IS BASED ON 3
WELL-FOUNDED METHODOLOGIES

RISK ASSESSMENT

STRAWMAN
DESIGN

MULTIATTRiBUTE
UTILITY

ANALYSIS

PLANNING, MANAGEMENT,
AND BUDGETING

SYSTEMS

146 TL 0220



CENTRAL ROLE OF RISK ASSESSMENT

• KEY SYSTEM CRITERION IS HEALTH RISK

• RISK ASSESSMENT IS USED TO MEASURE AND
APPLY THIS CRITERION

• TWO TYPES OF RISK ESTIMATES ARE REQUIRED
AS INPUT TO PRIORITY SYSTEM
- BASELINE. NO-ACTION LEVEL
- REMEDIAL EFFECTIVENESS LEVEL(S)

• FOR BASELINE ASSESSMENTS, VARIOUS SOURCES
OF DATA ARE AVAILABLE
- MEPAS RESULTS FROM EH SURVEY
- RISK ASSESSMENTS DONE AS PART OF NEPA

PROCESS, e.g., SRP GROUNDWATER EIS
- RISK ASSESSMENTS DONE AS PART OF RI/FS

PROCESS, e.g., LLNL
- SCREENING ANALYSES, e.g., MRS CALCUATIONS

- SPECIAL STUDIES IF AVAILABLE, e.g.,
EPIDEMIOLOGY STUDIES

• FOR REMEDIAL-EFFECTIVENESS ESTIMATES, BEST
PROFESSIONAL JUDGEMENT MUST BE USED

147 TL 0220



ROLE OF MULTIATTRIBUTE
UTILITY ANALYSIS

• ALLOWS SYSTEM TO ACCOUNT FOR MULTIPLE
OBJECTIVES OF ER FUNDING

• LOGICAL AND DEFENSIBLE

• RECOMMENDED BY NAS

1 4 8 TL 0220



Ovetall Net Benefit

Uncertainty

reduction

1
Environmental

Impact

Impact

reduction

1 1
Risks

to
workers

Risks
to the
public

1 1
Risks

to
workers

Risks

to the

public

Aesthetics

New

Impacts

T

Regulatory

end other

commitments

_L
Costs to
complete
ongoing
activities

Cost

avoidance

Cost savings

In other

areas

Biota

1
Sodoeconomlc

Impacts

Public and

community

concern

Impacts on
cultural/historical

sites

Displacement

ol people

1
Business

development

1
Impact on

employment

Residential

property
values

Natural
resources

Statutes,
regulations,
agreements

DOE orders,
contract agreements,

other Internal
requirements

FIGURE 4. Proposed (Fundamental) Criteria for a Formal DOE System Organized in a Hierarchy



ROLE OF PLANNING, MANAGEMENT,
AND BUDGETING SYSTEMS

PRIORITY SYSTEM ADOPTS FEATURES OF PAST BUDGETING SYSTEMS,
SUCH AS PPBS AND ZBB, THAT HAVE SURVIVED AND BEEN
INTEGRATED INTO FEDERAL BUDGET PROCESS. A COMPARISON OF
STRAWMAN WITH PPBS ILLUSTRATES THIS POINT.

PPBS STEPS
careful specification and
systematic analysis of objectives

search for relevant alternatives,
the different ways of achieving
objectives

estimate costs of each alternative,
both initial and future dollar costs
and those "costs" that cannot be
measured in dollar terms

estimate effectiveness of each
alternative in satisfying the
objectives

compare and analyze alternatives,
seeking that combination of
alternatives that promises the
greatest effectiveness, for given
resources, in achieving objectives

PRIORITY SYSTEM ANALOG
objectives hierarchy

alternatives are different
funding levels for each facility

system deals with economic and
non-economic costs, current and
future

system requires effectiveness
estimates as principal input

computer compares alternatives
and identifies those that achieve
greatest effectiveness over range
of total budgets

150



THE STRAWMAN PRIORITY SYSTEM
OPERATES IN 4 PHASES

PHASE I: PRIORITIZATION OF ACTIVITIES
EACH INSTALLATION IDENTIFIES ITS WASTE PROBLEMS,
DEVELOPS MULTI-YEAR CLEAN-UP PLANS, AND
PRIORITIZES ITS PROPOSED ACTIVITIES

PHASE II: GENERATION OF ACTIVITY PACKAGES
TAKING SYNERGISMS/ANTAGONISMS INTO ACCOUNT,
EACH INSTALLATION PROPOSES THE PACKAGE OF
ACTIVITIES TO BE CONDUCTED UNDER ALTERNATIVE
FUNDING LEVELS

PHASE III: EVALUATION OF ACTIVITY PACKAGES
PROPOSED ACTIVITY PACKAGES SCORED, EVALUATED,
AND COMPARED USING UNIFORM CRITERIA/SCALES

PHASE IV: FUNDING AND BUDGET ANALYSIS
IDENTIFICATION OF DESIRABLE TOTAL BUDGET LEVELS.
SELECTION OF ACTIVITY PACKAGES THAT MAXIMIZE
BENEFITS UNDER CONSTRAINED AND UNCONSTRUCTED
BUDGETS.



FUSRAP AND SFMP OVERVIEW

James Fiore

153



Formerly Utilized Sites
Remedial Action Program (FUSRAP)

and
Surplus Facilities Management Program (SFMP)

Overview

James J. Fiore, Director
Decontamination and Decommissioning Division

Office of Environmental Restoration and Waste Management
U.S. Department of Energy

William E. Murphie
SFMP Program Manager

Decontamination and Decommissioning Division
Office of Environmental Restoration and Waste Management

U.S. Department of Energy

Remedial Action Program Conference
Albuquerque, NM
April 17 19, 1990



Interim Organization
Office of Environmental Restoration

U1

Don Fulmer
Program Support

Division

Leo Dufi'y
Office of Environmental
Restoration and Waste

Management

R.P. Whitfield
Environmental

Restoration

John Lehr
On-Site Remedial
Action Division

James Fiore
Decontamination and

Decommissioning
Division (EM-423)

Sally Mann
Off-Site Remedial
Action Division

Anthony Kluk - Defense
William Murphie - Civilian
James Wagoner - RJSRAP

JF 0417



Organization of the
Office of Environmental Restoration

Office of
Environmentai

Restoration

Divisions of
Eastern,

Northwestern,
and

Southwestern
Programs

Division of
Program
Support

On Site
Programs

Branch

Off Site
Programs

Branch

I
Decontamination

and
Decommissioning

Branch

.IF 0417



FUSRAP: LOCATIONS OF SITES

101

102

103

104

105

108

110

114

IIS

116

121
<23
12."

ACID/PUEBLO CANYON, LOS ALAMOS, NM
ALBANY RESEARCH CENTER, ALBANY, OR
ASHLAND 1, TONAWANOA. NY
BAYO CANYON, LO3 ALAMOS, NM
CHUPADERA MESA. WHITE SANOS MISSILE RANGE, NM
Du PONT & COMPANY, DEEPWATER, NJ
WR GRACE & COMPANY, CURTIS BAY. MO
KELLEX/PIERPONT, JERSEY CITY, NJ
NIAGARA FAILS STORAGE SITE VICINITY PROP., LEWISTON, NY
ST LOUIS DOWNTOWN SITE. ST. LOUIS, MD

117 MIDDLESEX MUNICIPAL LANDFILL, MIDDLESEX, NJ
118 MIDDLESEX SAMPLING PLANT, MIDDLESEX, NJ
119 NATIONAL GUARD ARMORY, CHICAGO, IL

PALOS PARK FOREST PRESERVE, COOK COUNTY, li
SEAWAY INOUS1RIAL PARK, TOHAWANDA, NY
SHPACK LANDFILL, NORTON, MA

128 .*< IQIMPPA FORGE, Al IQUIPPA, PA
127 VENIRON CORPORATION, BEVERLY, MA

129 LINDE AIR PRODUCTS. TONAWANDA, NY
130 UNIVERSITY OF CALIFORNIA, BERKELEY, CA

UNIVERSITY OF CHICAGO, CHICAGO, IL
ASHLAND 2, TONAWANDA, NV
S I LOUIS AIRPORT SITE VICINITY PROP., ST. LOUIS, MO
WAYNt INTERIM STORAGE SITE, WAYNE, NJ

S3I
132
134
137

139 COLONIE INTERIM STORAGE SITE, COLONIE, NY
140 LATTY AVENUE PROPERTIES, HAZELWOOD, MO
141 GENERAL MOTORS, AORIAN, Ml
142 SEYMOUR SPECIALTY WIRE, 8EYMOUR, CT
143 EL2A GATE SITE, OAK RIDGE, TN
153 ST. LOUIS AIRPORT SITE, ST. LOUIS, MO

138 MAYWOOO INTERIM STORAGE SITE, MAYWOOD, NJ

|1 REMEDIAL ACTION PLANNED REMEDIAL ACTION COMPLETE [{J REMEDIAL ACTION PARTIALLY COMPLETE RADIOLOGICAL MONtTCSINQ ONLV

FUSRAP Ql 003



FUSRAP Progress
New York and New Jersey Sites

Cleanup activities have been completed at 161 of 290 vicinity
properties near Colonie, NY, Lewiston, NY, Maywood, NJ and
Wayne, NJ
- Interim remedial action completed at Middlesex, NJ and

Wayne, NJ

Federal Facilities Agreement negotiations are complete and
await execution for the Wayne, New Jersey and Maywood,
New Jersey sites

Environmental monitoring and compliance activities continue at
interim storage sites (CISS, MISS, WISS, and Middlesex)

Preparation of integrated NEPA and CERCLA/SARA
documentation continues for the Tonawanda sites, CISS, A/IISS,
WISS, and Middlesex

JF 0417



FUSRAP Progress
Missouri and Opportunity Sites

• Planning at the Hazelwood Interim Storage Site continues to
accommodate wastes from vicinity property activities

• The City of St. Louis and the Department are negotiating draft
ordinance for transfer of a site near the St. Louis Airport for
potential permanent disposal site

• Phase I of the cleanup of the Albany Research Center, Albany,
OR is complete and planning for Phase II was initiated

• The Federal Facilities Agreement (FFA) negotiations covering
the Missouri sites are complete and the FFA awaits execution

• Environmental monitoring and compliance activities continue at
the Hazelwood Interim Storage Site in Hazelwood, MO

• Preparation of integrated NEPA and CERCLA/SARA
documentation continues for the four Missouri sites

JF 0417



SURPLUS FACILITIES MANAGEMENT PROGRAM
FACILITIES AND SITE LOCATIONS

HANFORO SITE
HIGHLAND WA

NIAGARA FALLS SITE
LEWISTON. NV

IDAHO NATIONAL
ENGINEERING LABORATORY

IOAHO FALLS. 10

SHIPPINGPORT ATOMIC
- POWER STATION

PIQUA.l * SHIPPINGPORT. PA

BATTELLE COLUMBUS
LABORATORIES. OH

ARGONNE NATIONAL LABORATORY

UC D*WI8 SITE-

WELDON SPRING SITE
ST. LOUIS. MO \ MOUND

MIAMISBUHG OHMONTICELLO SITE
MONTICELLO,

J ~~~ OAK RIDGE NATIONAL LABORATORY
OAK RIDGE TN

• I ]
IOS ALAMOS SCIENTIflC LABORATORY

LOS ALAMOS. MM SAVANNAH RIVER LABORATORY
AIKEN. SC

SANTA SUSAN* SITE
CANOGA PARK, CA

CEER. MAYAOUEZ AND BONUS.
RINCON FACILITIES. PR

WM 0927



SFMP Progress
Completion of Shippingport Station

Planned Actual

Project Cost $98.3 million $91.3 million

Project Completion April 1990 December 1989

Occupational Dose 1007 man-Rem 155 man-Rem

Radwaste Volume 83,000* cubic feet 214,000 cubic feet
(13,500* Curies) (16,610 Curies)

^Planned radwaste does not include vessels, tanks, and pipe, whereas actual
radwaste includes all components

JF 0U7





SFMP Progress
Weldon Spring Site Remedial Action Project

• Federal Facilities Agreement (FFA) under negotiation
9 Seven of 15 interim actions complete

• Quarry Wastewater Treatment Plant EE/CA-EA complete
(February 1990)

• Public review of the Quarry Bulk Waste Treatment FS complete
(April 1990)

• Raffinate Pits Water Treatment Plant Draft EE/CA currently
under review

JK 0 4 1 7



SFMP Progress
Monticello Remedial Action Project

• Federal Facilities Agreement {FFA) executed in FY 1989

• Record of Decision (ROD) for Vicinity Properties issued
in FY 1990

• Sixty-seven vicinity properties remediated to date

• RI/FS for the Monticello Millsite issued in FY 1990

• ROD for the Monticello Millsite anticipated in July 1990

JF 0417



SFMP Progress
Other Activities

• In addition to Shippingport Station, D&D was completed at the
Plutonium Recycle Facility at Hanford and three buildings at
Battelle Columbus Laboratories

• Decommissioning operations continue at 6 sites (10 projects)

• Interim or cieanout operations continue at 3 sites (3 projects)

• Planning for decommissioning continues along with necessary
surveillance and maintenance at 4 sites (4 projects)

• Surveillance and maintenance continues at 10 sites
(12 projects) including 3 entombed reactors

JF 0417





JHIG.H PRESSURE WATER SPRAY DECONTAMINATION OF C-CELL,
324 BUILDING, FEBRUARY 1989
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Hand Seabbline ac Che Mound Facility
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Program Issues and Lessons Learned
Negotiations of Tri-Partite Agreements

• Experience gained through FFA negotiations
- Carefully define roles, (e.g. DOE as lead agency and EPA as overseer)
- Negotiate with a strong knowledge of applicable regulatory

requirements as well as DOE's authority regarding its sites
- Begin negotiations with adequate contingency in the schedule (DOE as

lead agency must comply with NEPA and have adequate review time)
- Understand clearly the authority of DOE at the site (e.g. limited cleanup

of hazardous substances linked to MED/AEC in Missouri agreement)
- Discuss schedules early (even though not required during negotiations)

avoiding early disputes after completing the agreement
- Develop good definitions and consistent terminology
- Ensure that regulatory agencies are aware of the nature of D&D

projects (e.g. interior decontamination, primarily radioactive
constituents, no unregulated releases)

• Resolution of cost reimbursement
- Agreement on grant allocation
- Department control over allowable costs

JK 0 4 1 /



Program Issues and Lessons Learned
Waste Disposal

Disposal cell siting continues to be a slow process
- Resistance by State and Local authorities
- Need for State concurrence on siting new cells
- FUSRAP interim storage cells required

Carefully plan for disposal cost increases an future
budget cycles

Consideration of use of private disposal sites in the future

No DOE facilities available for mixed waste disposal, delisting
option is possible for listed mixed wastes

Implementation of DOE order 5820.2A and EPA's land disposal
restrictions places increased requirements on waste generators,
which must be addressed in project planning documents

-!!• 04 17



Program Issues and Lessons Learned
Different Project Experiences (WSSRAP and Monticello)

Similarities Differences
Both projects have been delayed
by FFA negotiations

Both projects consist of
interdependent operable units

Integrated NEPA/CERCLA process
required at both sites

Both projects have close
communications with
DOE Headquarters

The Monticello FFA is executed
providing an efficient structure for
interactions with the State and EPA,
allowing work to proceed rapidly;
the WSSRAP FFA is not final

WSSRAP has RCRA elements that
add additional project requirements;
Monticello has no such elements

WSSRAP requires EIS, and
Monticello requires an EA

Interactions with different
EPA regions

Public interaction and visibility
are much higher for WSSRAP
than Monticello

Timeliness of EH review varies
significantly



Program Issues and Lessons Learned
Project Planning

• Earned value reporting system
- Difficulties often result from failure to estimate work packages at discrete

levels, that can be easily assessed for earned-value (BCWP) for each monthly
reporting period

- Failure of project managers to tightly control baselines, permitting frequent
changes to BCWS

• Readiness review
- Continued failure to identify problems that impact project critical paths,

e.g., NEPA

• Availability of qualified staffing
- Project baselines must be prepared with an accurate assessment of available staff
- Overall remedial action plans by the Department must consider the available

resources both locally and nationally

• Release criteria
- Establish site release criteria early in the project which satisfy DOE

guidelines and meet ALARA requirements

• Funding
- Five-year plan process may be totally supplanting the typical DOE budget

process. New priority ranking system may impact funding allocation

JF 0417



Opposing Forces Affecting Project Schedules
Forces Which Elongate Schedules Forces Which Compress Schedules

• Funding limitations
• Technical uncertainties
• Multiple organizations responsible

- Field contractors
- Operations offices
- Program office
HQ review requirements
- Within EM
- Outside EM
Qualified staff availability
Desire for high quality work
Sensitivities due to
'Tiger Team" activities

Desire to show progress
Real risk minimization
Funding availability
FFA agreements with
hammer dates
Desire to avoid unilateral consent
decree, orders and penalties
Perception that other
organizations, like EPA, can
produce documents faster
Public pressure

Project
Schedule



Summary and Conclusions
Progress continues on D&D activities in FUSRAP and SFMP

Close coordination of activities between field and headquarters
staff are essential to continued success

Careful planning and a thorough understanding of project
requirements and goals are critical
- Realistic schedules, possibly emphasizing shorter

planning horizons
- Utilization of available resources in the most efficient manner
- Satisfaction of applicable regulatory and other program

requirements (IMEPA, waste disposal, release criteria, etc.)
DOE must dramatically improve its own internal review process
of critical documents

J l ' (W, 1 /



UMTRA PROJECT OVERVIEW

Mark L Matthews
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PROJECT OiJECTIVi

• CLEANUP OF TAILINGS FROM 24
INACTIVE URANIUM MILLS AND 5,048
RELATED VICINITY PROPERTIES

• RESTORATION OF GROUNDWATER
AQUIFERS ASSOCIATED WITH
DESIGNATED MILL SITES

176



9 0 / 1 0 FEDERAL/STATE COST
SHARING
COOPERATIVE AGREEMENTS WITH
STATES AND INDIAN TRIBES
PUBLIC PARTICIPATION

177



(FYS •TEi

SURFACE REMEDIAL ACTIONS
$1,132.5 MM

GROUNDWATER RESTORATION
$ 7 7 7 . 0 MM

178



APPROVED BASELINE, SURFACE
REMEDIAL ACTION - SEPTEMBER 1994
(MANDATED BY PL 1 0 0 - 6 1 6 )

FY 1992 BUDGET ESTIMATE,
GROUNDWATER RESTORATION -
SEPTEMBER 2034

179



EPA - STANDARDS, PRIORITIES
NRC - REMEDIAL ACTION PLAN
CONCURRENCE, LICENSING
DOI - INDIAN AFFAIRS, PUBLIC
LAND ACQUISITION
COE - LAND APPRAISALS, WETLANDS
DETERMINATION

180



USDA - FISH AND WILDLIFE, FOREST
SERVICE
STATES/TRIBES - LAND ACQUISITION,
REMEDIAL ACTION PLAN CONCURRENCE,
HISTORICAL PRESERVATION, LOCAL
AFFAIRS
COUNTY/LOCAL - PERMITS, ADVISORY
COMMITTEES

181



EPA STANDARDS EFFECTIVE MARCH 1983
(REVISED SEPTEMBER 1987)

• LONGEVITY STANDARD
• CONTROL OF RADON EMANATION
• VICINITY PROPERTIES
• GROUNDWATER PROTECTION

EPA CURRENTLY FINALIZING REVISED
GROUNDWATER STANDARDS

182.



PROJECT CONFORMANCE WITH
FIVE-YEAR PLAN

COMPLIANCE WITH ENVIRONMENTAL
REGULATIONS
CONTAIN KNOWN CONTAMINATION AT
INACTIVE SITES
ESTABLISH AND COMPLY WITH
INTERAGENCY AGREEMENTS

183



PROJECT CONFORMANCE WITH
FIVE-YEAR PLAN ('CONCLUDED')

MAINTAIN CLEAR AND OPEN
COMMUNICATIONS WITH STATES AND
PUBLIC
COORDINATE WITH NATIVE AMERICANS;
RESPECT TRIBAL SOVEREIGNTY
ENSURE UMTRA ACTIONS REDUCE RISK

184



SI a l e s D e p a r t m e n t o ' E n e r g y
U r a n i u m M i l l T a i l i n g s

H e m e d i a l A c l i o n P r o g r a m

UMTRA SITE LOCATIONS

SALT
LAKE
CITY

A
GRLLN
HIVLR

| A GRAND JCT
NATURITAJQ

PRIORITIES

A HIGH HFALTH HAZARD
( ] MEDIUM HEALTH HAZARD
O LOW HEALTH HAZARD

STATUS

A COMPLETED
A IN-PROCESS
A IN-PLANNING

NOTE EDGEMONT, SOUTH DAKOTA,
VICINITY PROPERTIES ONLY



ACTIVITIES FLOW DIAGRAM
PROCESSING SITES

(CHARACTERIZATION
OPTION SELECTION

PREPARE/COORDINATE
NEPA DOCUMENTATION

PREPARE
CONCEPTUAL DESIGN

PREPARE/COORDINATE
REMEDIAL ACTION PLAN

__J PREPARE
^ DETAIL DESIGN
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ACTIVITIES FLOW DIAGRAM
(CONCLUDED)

PERFORM
REMEDIAL ACTION

AUDIT/CERTIFY/LICENSE

PERFORM MAINTENANCE
AND SURVEILLANCE
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PLAN FOR IMPLEMENTING EPA
GROUNDWATER STANDARDS DEVELOPED

TECHNOLOGY DEVELOPMENT PROGRAM
COMPLETED; TECHNICAL APPROACH
ESTABLISHED
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1 REMEDIAL ACTION COMPLETED AT
EIGHT SITES
REMEDIAL ACTION CONSTRUCTION IN
PROGRESS AT SEVEN SITES
ENGINEERING COMPLETE OR IN
PROGRESS AT ALL SITES
ASSESSMENT, INCLUDING PLANNING/
DESIGN AND NEPA, COMPLETE OR IN
PROGRESS AT ALL SITES

189



• REMEDIAL ACTION COMPLETED AT
3611 PROPERTIES (72%)

• REMEDIAL ACTION CONSTRUCTION IN
PROGRESS AT 177 PROPERTIES

• ENGINEERING 86% COMPLETE
• ASSESSMENT/INCLUSION WORK

97% COMPLETE

190



FY 1991 - 1992

• COMPLETE REMEDIAL ACTION
CONSTRUCTION AT DUR, LOW, AND
HAT/MON

• INITIATE REMEDIAL ACTION
CONSTRUCTION AT FCT, GUN, MAY,
NAT, ANDSRK

• CONTINUE REMEDIAL ACTION
CONSTRUCTION AT AMB, GRJ, AND RFL
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FY 1991 - 1992(CONCLUDED)

• COMPLETE REMEDIAL ACTION AT 591
VICINITY PROPERTIES, BRINGING
TOTAL COMPLETIONS TO 5048

• COMPLETE LICENSING REQUIREMENTS
AND SURVEILLANCE AND MAINTENANCE
PLANNING FOR CAN, SHP, SLC, LKV,
GRN, SPK, TUB, AND DUR
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GROUNDWATER RESTORATION

FY 1991
• INITIATE CONCEPTUAL PLANNING
• INITIATE NEPA

FY 1992
• CONTINUE CONCEPTUAL PLANNING

AND NEPA
• INITIATE CHARACTERIZATION AT FCT
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li
PROJECT WITH EIGHT SITES COMPLETED
DEMONSTRATED PROGRESS IN
ENVIRONMENTAL RESTORATION FOR THE
PAST 10 YEARS
EXAMPLE TO STATES/PUBLIC OF DOE
PLANS FOR PROTECTING HUMAN
HEALTH AND THE ENVIRONMENT
MODEL FOR FUTURE DOE ENVIRONMENTAL
RESTORATION INTIATIVES
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DEFENSE DECONTAMINATION AND
DECOMMISSIONING OVERVIEW

Anthony Kluk
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DEFENSE D&D OVERVIEW
PROGRAM SUMMARY

DEFENSE D&D SITES

LOS ALAMOS NATIONAL LABORATORY OAK RIDGE GASEOUS DIFFUSION
PLANT

MOUND
OAK RIDGE NATIONAL LABORATORY

PANTEX
Y-12 PLANT

SANDIA NATIONAL LABORATORY
HANFORD SITE

NEW BRUNSWICK LABORATORY
LAWRENCE LIVERMORE NATIONAL

GRAND JUNCTION PROJECT OFFICE LABORATORY

IDAHO OPERATIONS OFFICE LAWRENCE BERKELEY LABORATORY

NEVADA TEST SITE SANTA SUSANA FIELD LABORATORY

FEED MATERIALS PRODUCTION SAVANNAH RIVER PLANT
CENTER

TOTAL SITES: 17

TOTAL PROJECTS: 68

TOTAL FACILITIES: 342

APRIL 17, 1990



DEFENSE D&D OVERVIEW
PROGRAM FUNDING SUMMARY

CURRENT BUDGET:

• FY 1990:$ 47.7 MILLION

• FY 1991:$ 88.2 MILLION

PROGRAM TOTAL ESTIMATED COST:

• $ 2,098 MILLION

APRIL 17, 1990
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LEGEND
A. HOT CELL
8. PLUTONIUM LABORATORr
C. PLUTONIUM LABORATORY
0. SOLVENT STORAGE
E. MISCELLANEOUS STORAGE
F. MISCELLANEOUS STORAGE
G. MISCELLANEOUS STORAGE
H_ MAINTENANCE

H§J CONCRETE SLAB [
EHUD CONTAMINATED SOILS

I. MAIN LABORATORY
J. STORAGE SHED
K. COOLING TOWER
L. GARAGE
M. CHILLER BUILDING
N. PARKING AREA
0. INCINERATOR
P. SEWER
Q. SANITARY DRAIN

'"} DISMANTLED
STRUCTURES

NEW BRUNSWICK LABORATORY SITE

NEW JERSEY
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WASTE TANKS TH1-TH3
WASTE TANKS WC)5. WC17
WASTE TANK TH4

ORNL - BETHEL VALLEY
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JAPAN POWER DEMONSTRATION REACTOR
DECOMMISSIONING PROGRAM (JPDR)
EXPERIENCES AND RECENT PROGRESS

Kazuo Fujiki
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JPDR DECOMMISSIONING PROGRAM:

EXPERIENCES AND RECENT PROGRESS

The JPDR decommissioning program has been conducted by JAERI

since 1981 under a contract with the Science and Technology Agency. The

first phase of program was the development stage of the various

techniques necessary for reactor dismantlement, including estimation of

radioactive inventory, decontamination, disassembly, waste management,

radiation control and systems engineering for management of

decommissioning program. The development of dismantling techniques

have been almost completed by the summer of 1989. Main portion of

this development includes cutting test for metal and concrete structures

using real size mock-up facilities.

The actual work of dismantlement of JPDR, the Phase II of the

program initiated in December 1986, is now underway by applying

techniques developed in Phase I. We are adopting various kind of

techniques for dismantlement and decontamination according to the

purpose of technology development and demonstration of JPDR project. All

structures and buildings of the plant except management building will

be dismantled and landscape will be recovered by 1993.

The highlights among FY1989(from April 89 to March 90) activities are

cutting works of reactor internals and connecting pipes. We have adopted

two types of underwater plasma arc devices to dismantle metal structures in

reactor vessel. One is master-slave type robot manipulator and the other

is mast-type remote cutting device. Cutting works during this year

utilized latter one. Measured radiation levels at structure surfaces were

lower than expected and accumulated workers exposure dose rate were well

below planned value.
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Although the operation history of JPDR are much shorter than

interval expected for commercial power plant, we have about 200 tons of

relatively hign(>0.1uCi/g) radioactive solid waste, mainly from core

internals and reactor vessel. The specially designed shielded

containers, made of Spheroidal Graphite Cast Iron, are prepared for

those radioactive waste. The radiation dose rates measured outside

the container in use were confirmed as fairly lower than their design

values.

Two kind of cutting methods, rotary disk knife device system and

shaped explosive, have been adopted to cut pipes connected to reactor

vessel. Former one have been adopted to the pipes with relatively large

inner diameter such as feed-water line and forced recirculation line.

The latter have been adopted to narrow pipes such as level monitoring

system pipe and control rod guide tubes. Resulted performances are

almost expected, except underwater cutting by shaped explosive. In that

case, detonation energy of explosive was partially blocked by water

penetrated between device and pipe wall.

Workers entry records and exposure data are being collected through

data aquisition system at entry control gate. These management data are

being utilized to verification of code system COSMARD, which has been

developed in order to estimate management data relating decommissioning of

the nuclear power plant, such as manpower, workers exposure, amount of

waste, and cost of each activity. The database for application to the

decommissioning of large scale commercial plants are also under

development.

In FY1990, dismantlement of pressure vessel and biological shield in

the reactor building, and removal of equipments in turbine building are

going to start.
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B A S I C P O L I C Y F O R P O W E R R E A C T O R
D E C O M M I S S I O N I N G I N J A P A N

1 . A t o m i c E n e r g y C o m m i s s i o n p u b l i s h e d a p o l i c y s t a t e m e n t i n t h e i r a r t i c l e t i t l e d

" L o n g T e r m P r o g r a m on N u c l e a r E n e r g y D e v e l o p m e n t and U t i l i z a t i o n "
in 1982

a. To dismantle nuclear power plants after termination of operation and
to reuse the sites for follow-on nuclear power plants,

b. To develop and demonstrate reactor decommissioning techniques
through JPDR Decommissioning Program of JAERI for commercial
nuclear power plant decommissioning in the future.

2. Advisory Committee for Energy organized by MITI recommended in
" What Commercial Nuclear Power Plant Decommissioning should be"

in 1985

To dismantle nuclear power plant after safe storage for 5 to 10 years.
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Major specifications, operation history and radioactive inventory of JPDR

Specifications

Type of reactor
Thermal power
Pressure vessel

material
inner diameter
height
thickness

Biological shield
material
thickness

Reactor enclosure
inner diameter
height

Operation history

Operation time
Output of electricity

Radioactive inventory

BWR
90 MWt (45 MWt initially)

ASTM-A302-56 Gr B
2.1 m
8.1 m
7 cm

reinforced concrete
1.5 to 3 m

15m
38 m

17,000 hours
1.4 x 106 KWH

4,100 Ci (as of December, 1986)

Instrument nozzel

Cora spray block

Main steam pipe

- Drier

Recirculstion
outlet

Recirculaiion inlet

Steam separator

-Feedvuater spa'

Pressure vessel

~ Upper grid stabilizer

-Core

- Core shroud

- Bottom grid

Control rod
guide tube

Cross-sectional View of Reactor



Yeor 1985 1986 1987 1988 1989 1990 99 1 1992 1993

Mock-up
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Reaclor internals A—°
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Dump condenser o
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/ Building will be used for \ . .
Memporory sloroge ol wasies' Remoining equipment

Londscoping

Building

Wosle treatment bldg.
0 u i , d j n g

Others »-
Equipmenl Buildings

: canpletcd
:schcdulai

JPDR DECOMMISSIONING SCHEDULE



* 1 . Reactor core

* 2 . Fuel assembly

6 3. Reactor pressure vessel

*4 . Control rod drive mechanism

5. Biological shield concrete

6. Spent fuel pool

* 7 . Forced circulation pump

8. Crane

9. Personnel air lock

10. Equipment hatch

11. Turbine generator

12. Feed water pump

13. Condenser

Control building

14. Switch board

15. Emergency diesel generator

16. Control room

Control building

Emergency ventilation
building

24. Spent fuel storage pool

25. Crane

Other building

26. Blower

27. Olfgass storage tank

*28. Motor frequency generator

29. Stack

Spent fuel storage building



Control console

Gas supply

Cooling water supply

Power supply

Primary plasma
arc cutting device

Secondary plasma
arc cutting device

Plasma arc torch

Turntable

Schematic view of primary and secondary mast type plasma arc cutting system
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Primary plasma arc cutting device

Contamination control
\ envelope

Secondary plasma arc
cutting device V-

Water cleaning &
dross collection
system

Monitoring camera

J P D R vantilalion

Spent luel storage pool

Cut piece

Turntable

Reactor pressure vessel

Basic concept of dismantling reactor internals



Pressure
vessel

Control rod
guide tube

Poison sparger

Core shroud

Bottom support
plate

Bottom grid

Core support

In-core monitor tube

Diffuser plate

Isometric view of reactor pressure vessel showing internals
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High-
frequency
generator

-C

(E)

I Gas

F ffi~** Cooling
—— water

Arc

•••:•.••••;.••>:•.••••••••••(

Metal to be cut

Cutting operation of plasma arc cutting technique
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(Bq/CC)

10"

o
c

0>

©

I 10—J-
•o
Cxi

10"
0

air curtain

I samp Ii ng
point

f

Air flow rate of
Ai r curtain

: 140 m3/m i n -

background

cutt ing

5 1 0 5 ( m i n )

Typical Radioactive Concentration in Air during Cutting
(Core shroud)
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Radioactive concentration of RPV water
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OPERATING FLOOR

BIOLOGICAL

SHIELD

CORE SPRAY SYS.

SHUTDOWN COOLING SYS.

REACTOR FEEDWATER SYS.

EMERGENCY CONDENSATE SYS.

WATER LEVEL MONITORING SYS.

FORCED CIRCULATION SYS.

HIGH-PRESSURE POISON SYS.

REACTOR CLEAN-UP SYS.

CONTROL ROD GUIDE TUBE

Cutting Systea

Rotary Disk Knife

Shaped Explosive

Pipes

Forced Circulation Sysyea

Reactor Feedwater Systea

Control Rod Guide Tube

Water Level Honitoring Syste«

Emergency Condensate Systea

Core Spray Systea

Quantity

1

1

2

2

1

1

Outer Diaaeter

vS3ie.7aa

0114.3«a

it 100 so

<t> 60.5oi

<t> SSUiw

Thickness to be cut

17.5OH

8. Gun

15 m

7.Sum

5.5m

Dating Condition

contact force
= 5 ton (sax)

contact force
= I.5ton (max)

Underwater

In Air

Pipes connected to RPV
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Wall of pipe to be cut

Standoff
distance

Height

Liner thickness
,Copper liner

Explosive

Detonator

Fragmented copper jet

Width

Cutting principle of shaped explosive cutting technique



<">

RPV

POSITIONING ROBOT GUIDE TUBE

• BIOLOGICAL
i

SHAPED EXPLOSIVE . SHIELD'.

POSITIONING MACHINE".'. *
CONTAMINATION PROTECTION WALL

P I P E S CONNECTED TO THE RPV

— SHAPED EXPLOSIVE /

P I P E S CONNECTED TO THE RPV

SHOCK ABSORBER
CONTROL ROD GUIDE TUBE

Fig. 13 SHAPED EXPLOSIVE CUTTING SYSTEMS
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OPERATING FLOOR

BIOLOGICAL

SHIELD

CORE SPRAY SYS.

SHUTDOWN COOLING SYS.

REACTOR FEEDWATER SYS.

EMERGENCY CONDENSATE SYS.

WATER LEVEL MONITORING SYS.

FORCED CIRCULATION SYS.

HIGH-PRESSURE POISON ?CS:

REACTOR CLEAN-UP SYS.

CONTROL ROD GUIDE TUBE

Cutting Systea

Rotary Disk Knife

Shaped Explosive

Pipes

Forced Circulation Sysyea

Reactor Feedwater Systen

Control Rod Guide Tube

SCater Level Monitoring Systea

Emergency Condensate Systea

Core Spray System

Quantity

1

1

2

2

1

1

Outer Dianeler

(43i8.7as

0 1 1 4 . jam

# 1 0 0 mn

<t> BO.Sum

<t> 8 9 . lira

Thickness to be cut

17.5m

8. Gen

15 m

7. Can

5.5mra
1

Cutting Condition

contact force
= 5 ton (max)

contact force
= 1.5ton (max)

Underwater

In Air

Pipes connected to RPV
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Disk knife
Head Universal joint Hydraulic motor

y. and disk knife
^positioning device

\
Reaction roJIer Drive shaft

Pipe to be cut

Pipe to be cut

Cylinder for pushing
the disk knife

n :ve shaft

Reaction roller

Disk knife

Support

Disk edge

Design concept of rotary disk knife
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Head of cutt ing machine

Biological shield concrete

Driving shaft

Driving equipment

I on i ng device

Supporting frame

Hydraulic equipment

Fig 7 Rotary disk knife c u t t i n g systems in ac tua l dismantlement

(For the forced c i r c u l a t i o n system)
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The radioactive concentration

Core shroud (O.Ston)

Upper grid (O.6ton)

Hold down(lton)

Plug(0.4ton)

Lower grid( 1 ton)

Incore monitor tube(0.1 ton)

Control rod guide tube( 1 ton)

Control rod(0.1 ton)

Steam riser frame(3ton)

Pressure vessel( 1 5ton)

1 O3 " 1 0 ' 10 1 10° 1 0 - ' 1 0 - ? IO--1 ( u c. g)

4 x IO 7 4 x 10 s 4 x 1 0 ' 4 x 1 0 ' AxlO3 Ax 10' 4 x 10 ' 'Bq g)

1 1

1 i

1 1

1 1

1 1

1 1

1 1

1 1

Fig.3.1 The radioactive concentration and the quantity of waste
contained in the shielded container
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Fig.3.3 The appearance of the shielded container

Table 3. I The specification of contents contained in the shielded container

Type

A ;

Used
quantity

3

Major contents

Sample coupon hanger
Upper grid

i Activity
1 per a container
' T Bq(Ci)

1 .0(30)

i Max. values of measured dose rate

| External surface
mSv. h(mrem h)

0.0 1(1)

At 1 m
mSv hfrnrem h}

Q.002[0.2)

Steam riser frame
Hold down & Frame
Channel box

0.07(2) 0 02r2) 0 003{0 3)

P L Plug I 5(400) 0 0 1(1) 0.OO2'0

PC Poison curtain .3(35) 0 O I • I

CR Control rod I 5(40) 0.2(20) 0 03/3'
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Table 2.3 Solid radioactive waste produced April through September 1989 and accumulated
since December 1986

Material

Metal

Concrete

Other Waste

Total

Weight
(ton)

16
(365)

8
(81)

8
(34)

32
(480)

Number of Containers, etc.

Shielded
Container

4

(22)

0

(0)

0
(0)

4

(22)

3 m3

Container

0

(12)

0

( 0 ) .

0

(0)

0

(12)

Im3

Container

3
(100)

0
(6)

2
(5)

5

( M l )

200 liter
Drum

19
(528)

28
(253)

1
(28)

48
(809)

Vinyl
Package

25 1
(687)

0

(217)

0
(0)

Carton

0
(0)

0
(0)

1900
(9273)

25 1 ! 1900
(904) | (9273)

Filter

0
(0)

0
(0)

17
(229)

17
(229)

( ) Total accumulated since December 1986

230



control console

control room

main mast

ITV
power supply .. o T

cut piece gripping
and Ifting device

reactor pressure
vessel

assoc'iaied
servomechanism

water tank

saw head

saw blade

ISOMETRIC VIEW OF ARC SAW CUTTING SYSTEM
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SPECIAL CONTRIBUTION

AN OVERVIEW OF REMEDIAL ACTION TECHNICAL INFORMATION
SUPPORT ACTIVITIES FUNDED BY THE

U.S. DEPARTMENT OF ENERGY'S OFFICE OF ENVIRONMENTAL RESTORATION

Park T. Owen

233



AN OVERVIEW OF REMEDIAL ACTION TECHNICAL INFORMATION
SUPPORT ACTIVITIES FUNDED BY THE US. DEPARTMENT OF ENERGY'S

OFFICE OF ENVIRONMENTAL RESTORATION

ABSTRACT

In 1979 the U.S. Department of Energy (DOE) established the Remedial Action Program
Information Center (RAPIC) at the Oak Ridge National Laboratory (ORNL) to provide
technical information support to the DOE's Remedial Action Programs, which comprise:
Formerly Utilized Sites Remedial Action Program (FUSRAP), Surplus Facilities Management
Program (SFMP), and Uranium Mill Tailings Remedial Action Program (UMTRAP). Specific
information activities that RAPIC performs to support the DOE's programs include: maintaining
a computerized bibliographic database containing approximately 7000 annotated references
relevant to remediation work at radioacttvely contaminated sites; publishing an annual
bibliography, Nuclear Facility Decommissioning and Site Remedial Actions, A Selected Bibliography,
ORNL/EIS-154; maintaining a document repository and providing copies of requested
publications; and performing manual and computerized searches of the technical literature. The
most important RAPIC function is serving as a focal point for remedial action information. With
these extensive resources at its command, RAPIC is in a unique position to provide a
comprehensive information base to the remedial action and environmental restoration community.

INTRODUCTION

In 1979 the DOE established RAPIC at the ORNL to provide technical information
support to DOE's Remedial Action Programs. RAPIC is funded by the U.S. Department of
Energy's Office of Environmental Restoration (OER) and operates under the auspices of the
Office of Technical Services (OTS), Gcrmantown, Maryland, technical support contractor to
OER.

RAPIC was established at ORNL because of ORNL's expertise in technical information
management and analysis. The primary function of RAPIC is to ensure effective transfer of
technical Information pertinent to Remedial Action Program activities to DOE staff, contractors,
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and governmental agencies. The programs and organizations that RAPIC was specifically created
to serve include:

• Formerly Utilized Sites Remedial Action Program
Lead Field Office - DOE Oak Ridge Operations Office
Lead Technical Contractor • Bcchtcl National, Inc.

• Surplus Facilities Management Program
Lead Office - DOE Headquarters
Lead Technical Contractor - Office of Technical Services

• Uranium Mill Tailings Remedial Action Program
Lead Held Office - DOE Albuquerque Operations Office
Lead Technical Contractor - Jacobs Engineering Group, Inc.

Specific technical information tasks that RAPIC performs to support the DOE's programs
include:

1. maintaining a computerized bibliographic database of the technical literature pertinent to
remedial actions at radioactivcly contaminated sites/facilities,

1 publishing an annual bibliography of all documents identified as being pertinent to the
Remedial Action Programs,

3. collecting hard copies of documents referenced in the database and providing copies of
requested documents,

4. performing manual and computerized searches of the technical literature upon request,

5. maintaining a database of individuals involved with remedial action work,

6. publishing an annual contacts directory of individuals involved with remedial action
activities, and

7. providing technical information support at program-sponsored meetings and conferences.

NUCLEAR FACnJTY DECOMMISSIONING AND SITE REMEDIAL ACTIONS
DATABASE

RAPIC maintains an online computerized database, Nuclear Facility Decommissioning and
Site Remedial Actions, which is a comprehensive source of technical information related to all
aspects of remedial actions at radioactively contaminated sites. Reports, journal articles,
conference papers, books, theses, and patents from worldwide sources are scanned for inclusion in
the database. The database, which was designed specifically for the Remedial Action Program,
currently contains approximately 7000 annotated citations. RAPIC developed 25 data fields to
facilitate efficient online retrieval of needed citations, as well as to accommodate specific
reporting requirements for the DOE programs. DOE program structure and other parameters of
interest to the program are included in the multilevel indexing system.
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The first level of indexing placet documents into one of nine major mbject categories,
which include general areas of remedial actions and specific DOE Remedial Action Programs.
The primary categories are:

• Surplus Facilities Management Program

• Nuclear Facility Decommissioning

• Formerly Utilized Sites Remedial Action Program

• Facilities Contaminated with Natural Radioactivity

• Uranium Mill Tailings Remedial Action Program

• Uranium Mill Tailings Management

• Technical Measurements Center

• General Remedial Action Program Studies

The Surplus Facilities Management Program (SFMP) category contains references
pertaining to the SFMP, program sites (located primarily on federal reservations), and specific
decontamination and decommissioning (D&D) technology developed by the program.

The Nuclear Facilities Decommissioning category contains non-U.S. D&D infonnation as
well as any D&D technology and domestic site-specific information that is not a part of the
SFMP.

The Formerly Utilized Sites Remedial Action Program (FUSRAP) category contains
references pertinent to FUSRAP management or to FUSRAP sites. These sites were used by the
Manhattan Engineer District or by the Atomic Energy Commission from the 1940s through the
1960s for the processing, handling, storage, or shipment of radioactive materials.

The Facilities Contaminated with Natural Radioactivity category contains information
detailing remedial action work at industrial or research facilities (other than at FUSRAP sites)
that are contaminated with naturally occurring radioactive materials.

The Uranium Mill Tailings Remedial Action Program (UMTRAP) category contains
infonnation pertinent to UMTRAP management or to approximately 25 UMTRAP sites, located
primarily in the western United States. These sites are inactive uranium mill sites that were
operated under government contract

The Uranium Mill Tailings Management category contains non-U.S. site-specific
information, as well as any basic or applied research and domestic site-specific mill tailings
infonnation that is not part of UMTRAP.
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The Technical Measurement! Center category contains reports published by the Technical
Measurements Center (TMC), Grand Junction, Colorado, relevant to the detection and
measurement of radioactivc/hazardoui contaminants, instrument calibration, and field calibration
facilities.

The General Remedial Action Program Studies category contains references pertinent to
the activities of DOE's Office of Environmental Restoration, or with two or more of the DOE
Remedial Action Programs.

The secondary level of indexing identifies the major technical activity discussed in the
document. The subcategories are:

• Design, Planning, and Regulations

• Environmental Studies and Site Surveys

• Health, Safety, and Biomedical Studies

• Decontamination Studies

• Dismantlement and Demolition

• Site Stabilization and Reclamation

• Waste Disposal

• Remedial Action Experience

• General Studies

In addition to the bibliographic citation (title, author, author's affiliation, and publication
description) and the various indexing Gelds to facilitate rapid retrieval, each record contains an
informative abstract of the document

Ten volumes of a selected bibliography entitled Nuclear Facility Decommissioning and Site
Remedial Actions, A Selected Bibliography (ORN1VEIS-154/V1 through V10) have been published
since 1980. Chapters and subchapters of these bibliographies correspond to the major categories
and subcategories of the database. Each volume contains approximately 700 citations to
documents that were added to the database during the previous fiscal year. The bibliographies
have a distribution of more than 600 copies.

It is preferred that researchers use these published bibliographies as their "first-line"
reference tool; however, the database can be accessed through RAPIC for more current literature
listings or for a comprehensive subject search of the entire database.
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OTHER AcnvrnEs
In addition to the document collection developed for the Remedial Action Program,

RAPIC and its asaociated information centers house a central document collection in excess of
10,000 titles pertaining to various aspects of nuclear waste management and the occurrence of
radioactivity in the environment.

Another RAPIC activity involves providing technical information support at
program-sponsored meetings and conferences by displaying information exhibits and conducting
poster sessions.

RAPICs most important function is to serve as a focal point for remedial action and
environmental restoration information. With the resources at its command, RAPIC is in a unique
position to provide to requesters a comprehensive information base on various aspects of remedial
action and environmental restoration activities, including, but not limited to:

• Planning and design

• Legislation, regulations, criteria, standards, and guidelines

• Characterization surveys

• Radiation detection instrumentation

• Environmental effects

• Operating procedures and methodologies

• Health physics considerations in operations

• Specific applications of technology and equipment

• Post remedial action surveys

• Surveillance programs

• Certification for reuse of sites

SERVICES AVAILABLE

RAPIC provides information services to DOE-supported staff who are involved in
remedial action and environmental restoration activities. Services include: performing topical
searches of RAPIC databases and other daU bases developed at ORNL; performing computerized
literature searches of commercially available databases; publishing an annual bibliography,
ORNL/EIS-154; and providing assistance in locating hardcopies of documents referenced in the
bibliographies.
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SUMMARY

RAPIC has provided assistance in response to many varied requests. Because of
experience gained, resources developed, and personal contacts established, RAPIC is uniquely
capable of serving as a comprehensive information broker for remedial action activities at
radioactivery contaminated sites. Through RAPIC, researchers, managers, and technicians have
access to a variety of technical information capabilities tailored to their needs.

All RAPIC services are provided at no cost to the requester. DOE makes these services
available to all staff involved in remedial action and environmental restoration activities in order
to promote cooperation and information exchange among DOE and contractor staff.

Any questions or information requests should be addressed to:

Park T. Owcc
Remedial Action Program Information Center
Oak Ridge National Laboratory
P.O. Box 2008, Building 2001
Oak Ridge, Tennessee 37831-6050
Telephone: 615/576-0568 or FTS 626-0568
FAX: 615/574-9888 or FTS 624-9888
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DEMONSTRATION OF A UNIQUE DECONTAMINATION
TECHNIQUE AT THE ELZA GATE FUSRAP SITE

Steven 0. Liedie
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INTRODUCTION

A demonstration was performed for decontaminating a radioactively
contaminated concrete pad with a portable abrasive blasting system as part
of DOE's Formerly Utilized Sites Remedial Action Program (FUSRAP). The
system used a rotating blast wheel that scoured the concrete surface with
metal abrasive. The metal abrasive, pulverized concrete dust, and
contaminants rebound into a separator chamber. The reusable metal
abrasive is recycled, and the pulverized media are removed to an integral
dust collection system. The exhaust is HEPA-filtered to minimize release
of airborne contaminants. The system was set up to remove 1.6 mm of
concrete layer per pass. A decontamination factor of about 0.5 was
achieved with the first pass; two subsequent passes achieved
decontamination factors of 0.3 and 0.2, respectively.
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• Used for storage of uranium ore and ore processing residues during early 1940s

• Used for storage of equipment from Oak Ridge Y-12 plant until 1972

• Decontaminated to existing guidelines and sold in 1972

• Added to DOE's Formerly Utilized Sites Remedial Action Program (FUSRAP) in 1988

• Originally contained five warehouses with concrete pads

• Currently contains one building sitting on an original concrete pad



Radiological Conditions of Pad 1

• Contamination consists primarily of
Uranium-238, and lower concentrations of
Thorium-230, Radium-226, and Thorium-232

• Contamination is shallow (<0.5 cm)

No. of
Parameter Min. Max. Avg. Readings
Gamma
(mR/h)

Alpha
(dpm/lOOcm2)

Beta-gamma
(dpm/100cm2)

Removable
Radioactivity
• Alpha

(dpm/100cm2)
• Beta-gamma

(dpm/100cm2)

7.5

<7

<480

<2

<85

18.0 10.5

17,240 1,350

131,010 12,830

22 4

230 120

290

290

326
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to

Decontamination
• Objectives:

(1) To decontaminate
pad surface

(2) Demonstrate technique
for use on other site pads
and other FUSRAP sites

• Abrasive blasting techniques
considered feasible given
radiological conditions

• In 1989, a demonstration
of technique was conducted
on Pad 1



From Impeller • To Separator •
Shot

Dust and
Contamination

CO

Shot and contaminants rebound into
separation system and are air-washed



Effects of
Surface Discontinuities

Uneven
Surfaces

Aggregate

Irregular surfaces
may deflect shot

Debris on
surface may
absorb energy
of shot

Expansion
joint absorbs
energy of shot



The Blastrac unit, which requires a 460V power source, is capable of removing up
to 0.25 in. of concrete in a single pass. The unit requires an operator and an

assistant. With 0.06 in. of concrete removed per pass, Blastrac achieves a
production rate of approximately 1000 ft2/'hr. This value is somewhat

less than the manufacturer's specified production rate of2500ff/hr.

Blaster
• Airless centrifugal wheel propels metal shot on

horizontal surface

• Shot and removed contamination recovered and sept.

• Dust collected by vacuum system powered by a 7.5 r
motor that develops 850 cfm at intake nozzle

Collection Drums
• Dust directed through collection drums

• Larger particles settle out, removed for storage
in Low Specific Activity (LSA) boxes

Dust Collector
• Remaining dust directed to collector containing

filter chamber for later removal to LSA boxes

• Filters rated effective for 99.4 percent of all
airborne particles >3.0 ̂ M

HEPA Filter
• Specially added to system

• Relied effective for 99.97 percent
of all airborne p;\riii'lrs >0.'5 \x\1
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Airborne Particulate

• Levels of total dust and total airborne radioactivity
were low

• Values increased when more than 0.12 in, of
concrete was removed in a single pass

• Concrete removal rate limited to <0.12 in. per pass
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Surface Contamination Results
Average dpm/100 cm2

Before After After After
Decontamination First Pass Second Pass Third Pass

»Alpha
* Beta-gamma

2,700
16,600

1,350
8,300

950
5,800

750
4,600



System Performance
• Effective in reducing surface contamination levels on concrete

• Airborne dust and radioactivity during operation were low

• System is self-contained and uses no water

• Expansion joints, cracks, and areas near walls not effectively decontaminated

• Resurfacing after system use may be needed depending on amount of concrete
removed and intended use of surface

• Production rate lower than manufacturer specification; however, production
greater than other surface decontamination methods (e.g. sandblasting, scarifying,
high-pressure water jet)

Recommendations for System Improvement
• Install components to prevent operation of blast unit unless

dust collection unit is operating

• Extend fan exhaust to allow easier connection of HEPA filter

• Provide two dust hoppers so that unit can be operated while
filled hopper is being emptied

• Improve technical instruction manual

• Simplify operation wilh other minor modifications



CLEANUP CRITERIA AND DOSE CALCULATIONS USING RESRAD

Dr. Charley Yu
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What is RESRAD?

RESRAD is a computer code developed at Argonne National Laboratory for the U.S. Department of
Energy to calculate site-specific RESidual RADioactive material guidelines and radiation dose to an
on-site resident (maximally exposed individual).

A juideiine is a radionuclide concentration or level of radioactivity that is acceptable if a site is to be
used without radiological restrictions. Guidelines are expressed as (1) concentration of residual
radionuciides in soil, (2) concentrations of airborne radon decay products, (3) levels of external gamma
radiation, (4) levels of radioactivity from surface contamination, and (5) concentrations of residual
radionuclides in air and water. Soil is unconsolidated earth material, including rubble and debris that
may be present.

The guidelines are based en the following principles: (1) the annual radiation dose received by a
member of the critical population group from the residual radioactive material — predicted by a
realistic but reasonably conservative analysis and averaged over a 50-year period — should not exceed
100 mrem/yr and (2) doses should be kept as low as reasonably achievable, a concept commonly known
as ALARA.

What pathways are considered in RESRAD?
Seven environmental pathways are considered: direct exposure, inhalation, and ingestion of plant
foods, meat, milk, aquatic foods, and water.
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What are the computer requirements?

The code runs on an IBM or IBM-compatible personal computer, or personal system/2, with a hard disk
drive and at least 400 kilobytes of memory. Use of a math coprocessor or a mouse is optional.
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What are the main features of the RESRAD code?

Installation is simple, in part because of self-extracting files. The code is very user friendly,
incorporating internal interactive help files and information on input and output data. The main menu
presents all accessible inputs and outputs and the major data and function categories.

RESRAD: Residual Radioactive Material Program (ROIO)

RESEAD Main Menu

You may now access specific RESRAD data, or you may run the RESRAD code.

Major Data and Function Categories

1. Title, user data files, and contaminated zone parameters
2. Initial concentrations of principal radionuciides
3. Contaminated zone hydrological data
4. Saturated zone hydrological data
5. Uncontaminated and unsaturated strata hydrological data
6. Distribution coefficients and leach rates
7. External gamma ?nd dust inhalation parameters
8. Ingestion pathway data, dietary parameters
9. Ingestion pathway data, nondietary parameters

10. Execute the code

11. View latest RESRAD output (or any ASCII file)

Enter 1-11 from above l i s t to select data or function category:
Or press "Fl" or "F2" for HELP, or "Esc" to EXIT from RESRAD system.

What is the method of analysis?

RESRAD uses a pathway analysis method in which the relation between radionuclide concentrations in
soil and the dose to a member of a critical population group is expressed as a pathway sum, which is
the sum of products of "pathway factors." Pathway factors correspond to pathway segments
connecting compartments in the environment between which radionuciides can be transported or
radiation transmitted.

Who can provide additional information?

For further information, piease contact Dr. Charley Yu, Argonne National Laboratory. (708) 972-5539.
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WHAT IS RESRAD?

RESRAD is a computer code to calculate

• Site-specific RESidual RADioactive
material guidelines

Radiation dose to an on-site resident
(a maximally exposed individual or a
member of a critical population group)
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RESRAD CODE

Dose Calculation:

• External radiation exposure

• Internal radiation dose from inhalation

Internal radiation dose from ingestion
- drinking water (surface water

and/or groundwater)
- vegetation
- meat and milk
-fish



METHODOLOGY

Pathway Analysis - seven environmental pathways

Direct exposure

Inhalation

Ingestion of
plant foods

Ingestion of meat

Ingestion of milk

Ingestion of
aquatic foods

Ingestion of water



EXPOSURE PATHWAYS

/ / /
Precipitation

Evaporation

Drinking
WaterMeat and Milk

Hadioadively Contaminated "Material

1 1 * • • Ify f Leaching | |

Groundwater



RADIONUCLIDE DATA BASE IN RESRAD

Decay and ingrowth data

Dose conversion factors

Vegetable/soil transfer factors

Food transfer factors
- meat/feed, milk/feed, fish/feed

Usage and consumption rates

Distribution coefficients



INPUT PARAMETERS (with Default Values)

Physical parameters
- size, depth, density, porosity

Hydrological parameters
- conductivity, gradient, soil b parameter

Geochemical parameters
- distribution coefficient

Meteorological parameters
- precipitation, evapotranspi ration, erosion,

runoff, mass loading

Usage and consumption parameters
- inhalation, irrigation, ingestion



RADIOLOGICAL RELEASE CRITERIA

HE(t) < HEL

HE(t) = dose from ail pathways

= basic dose limit
(100 mrem/yr)



PROCEDURES TO DERIVE
SITE-SPECIFIC GUIDELINES

Determine exposure scenario

Determine exposure pathway

Calculate pathway factors

Calculate guidelines



EXPOSURE SCENARIOS

Exposure scenarios may be classified as:

• Expected scenario

Plausible scenario

• Possible but unlikely scenario

Typical exposure scenarios:

Industrial use

• On-site resident



DERIVED SOIL GUIDELINES

Site

Niagara Falls, NY

St. Louis, MO

Schenectady, NY

Ashland, NY

Isotope

Cs-137
U-nat.

U-238

U-238

U-nat.

*A = Industrial-use scenario
B = Residential-use scenario (well wa

Derived Guideline*
(pCi/g)

A B C

95
1800

880

880

1800

teh

33
440

210

300

440

33
67

210

-

95

Limit Set
by DOE
(pCi/g)

30
90

<£

50

35

90**

C = Residential-use scenario (pond water)

** Preliminary planning limit.



RESRAD CODE

• Computers: - IBM Compatible PC with a hard disk drive
and 640K memory

- option of using a math coprocessor
- option of using a mouse

• Installation: - very simple

• User: - very user friendly
- internal interactive help files for instructions

and information on input and output data

• Main Menu: - contains major data and function categories
- all input and output accessible from

main menu

o
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RESRAD: Residual Radioactive Material Program (R010)

RESRAD Main Menu

You may now access specific RESRAD data, or you may run the RESRAD code.

Major Data and Function Categories

1. Title, user data files, and contaminated zone parameters
2. Initial concentrations of principal radionuclides
3. Contaminated zone hydrological data
4. Saturated zone hydrological data
5. Uncontaminated and unsaturated strata hydrological data
6. Distribution coefficients and leach rates
7. External gamma and dust inhalation parameters
8. Ingestion pathway data, dietary parameters
9. Ingestion pathway data, nondietary parameters

10. Execute the code

11. View latest RESRAD output (or any ASCII file)

Enter 1-11 from above list to select data or function category:
Or press "Fl" or "F2" for HELP, or "Esc" to EXIT from RESRAD system.



RESRAD: Residual Radioactive Material Program (R011)

Title, User Data Files, and Contaminated Zone Parameters

You may now view or modify any of the following parameters.

Title: RESRAD Sample Data

Site-specific data file (initial): RESRAD.DEF
Site-specific data file (final): SAMPLE,DAT
Printer output (LPT1 or file): LPT1 ;

Area of contaminated zone:" 10000 square meters
Thickness of contaminated zone: X meters

Length parallel to aquifer flow: 100 meters

Basic radiation dose limit: 100 millirem/year

Times for calculations: 1 10 100 1000 10000 0 61SPI 0«%tM 0 ^ I
(years since initial time, 32767 is maximum)

Press "Fl" or "F2" for HELP, or "Esc" to IGNORE CHANGES and return to main menu.
Press "F10" to SAVE DATA AND CONTINUE.



RESRAD: Residual Radioactive Material Program (R012)

Initial Concentrations of Principal Radionuclides

Radionuclide

ACJ-237+P
C-14
CO-60
EU-152
H-3
Ni-59

PU-239
PU-242
Sm-151
Th-?,28+D
Th-232
0-234
U-238+D

Si(O)
(pCi/g)

0
0
0
0
0
0
0
0
0
0
0
0
X
1

Radionuclide

Am-241
Cm-243

Eu-154
1-129
Ni-63
Fb-3tO+D
Pu-340

Sr-90+D
•Fh-329+0
U-232
t)*-235+D

Si(O)
(pCi/g)

0
0
0
0
0
0
0
0
0
0
0
0
0

Radionucl ide

Atn-243 + D
Cm-244
CS-137+D
Fe-55
Nb-94
Np-237+D
PU-238
PU-241
Ra-228+D
Tc-99
Th-230
U-233
U-336

S i ( O )
(pci/g)

0
0
0
0
0
o • • • • - • ; : : ; •'

o . ; ••• • ; . . . : • > - • * . . ? • :

0 • , • : • : ; ; > • • • • • . . • • . . • - 5

0 -•..:.:• A - , : : • • : : , , : . • • :

o - : ; . - •• .••.. :.:; r ^ . :

Press "Pi" or "F2" for HELP, or "Eac" to IGNORE CHANGES and return to main menu.
Press "F10" to SAVE DATA AND CONTINUE.



RESRAD: Residual Radioactive Material Program (R013)

Cover and Contaminated Zone Hydrological Data

Cover depth: 0
Density of cover materials 1.6

Cover erosion rates »001

Density of contaminated zcr>e: 1.6
Contaminated zone erosion rate: ,001

Contaminated zone total porosity: .4
Contaminated zone effective porosity: ,2

Contaminated zone hydraulic conductivity: 10
Contaminated zone b parameter: 5,3

Evapotranspiration coefficient: ,6
Precipitation: 1

Irrigation: ,3
Irrigation mode: 0

Runoff coefficient: ,2
Watershed area for nearby stream or pond: 1000000

meters
grams/cubic centimeter
meters/year

grams/cubic centimeter
meters/year

meters/year

meters/year
meters/year

(0 for overhead; 1 for ditch)

square meters

Press "Fl" or "F2" for HELP, or "Esc" to IGNORE CHANGES and return to main menu.
Press "F10" to SAVE DATA AND CONTINUE.



RESRAD: Residual Radioactive Material Program (R014)

Saturated Zone Hydrological Data

You may now modify any of the following hydrological parameters.

grams/cubic centimetersDensity of saturated zone: 1.6
Saturated zone total porosity: ,4

Saturated zone effective porosity: .2
Saturated zone hydraulic conductivity: 3,00

Saturated zone hydraulic gradient: »02
Saturated zone b parameter: 5,3

Distance from surface to water table: 5
Water table drop rate (WTDR): »001

Well pump intake depth: 10

meters/year

(only if WTDR .NE. 0)

meters
meters/year
meters below water table

Model for Water Transport Parameters

Nondispersion or Mass-Balance: 0
Individual's use of groundwater: ISO

(0 for ND, 1 for MB)
m**3/year (only if MB)

Press "F1M or "F2" for HELP, or "Esc" to IGNORE CHANGES and return to main menu.
Press "F10" to SAVE DATA AND CONTINUE.



RESRAD: Residual Radioactive Material Program (R015)

Uncontaminated and Unsaturated Zone Hydrological Data

You may now modify the following hydrological parameters
for the unsaturated zone below the contaminated zone.

Set the thickness to > 0 to establish a stratum, or
set the thickness = 0 to delete the stratum and erase all data.

Thickness (meters):
Soil density (grams/cubic cm) :

Total porosity;
Effective porosity:

Soil-specific b parameter:
Hydraulic conductivity (meters/year):

4
1,6
.4
,2
5,3
100

Unsaturated Strata
2 3 4 t-.

S

Press "Fl" or "F2" for HELP, or "Esc" to IGNORE CHANGES and return to main menu.
Press "F10" to SAVE DATA AND CONTINUE.



RESRAD: Residual Radioactive Material Program (R016)

Distribution Coefficients and Leach Rates

You may now modify any of the following parameters.

Distribution Coefficients (cm**3/g)
("*«• prefix on nuclide shows decay product only)

Zone U-234 *Th-23Q

50
50

50
50

50

100
100

100

70
70

70

Contaminated
Unsaturated 1

" 2
" 3

" 4
11 5

Saturated

Leach rates
(year**-l): 0 0 0 0 0

Press "F5" (or "F6") to view previous (or next) 7 radionuclides.
Press "Fl" or "F2" for HELP, or "Esc" to IGNORE CHANGES and return to main menu.

Press "F10" to SAVE DATA AND CONTINUE.

60000
60000

60000



RESRAD: Residual Radioactive Material Program (R017]

External Gamma and Dust Inhalation Parameters

You may now modify any of the following parameters.

Inhalation rate

Mass loading for inhalation

Occupancy and shielding factor (external gamma)

Occupancy factor (inhalation)

Shape factor (external gamma)

Dilution length for airborne dust (inhalation)

8400

.0002

,6

1

3

cubic meters/year

grams/cubic meter

meters

Press "Fl" or "F2" for HELP, or "Esc" to IGNORE CHANGES and return to main menu.
Press "F10" to SAVE DATA AND CONTINUE.
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RESRAD: Residual Radioactive Material Program

Ingestion Pathway Data, Dietary Parameters

(R018)

You may now modify any of the following parameters.

Fruits, vegetables and grain consumption: 160
Leafy vegetable consumption: 14

Milk consumption: 92

Meat and poultry consumption: 63

Fish consumption: 5,4
Other seafood consumption: »9

Drinking water intake: 410

Fraction of drinking water from site: 1
Fraction of aquatic foods from site: .5

kilograms/year
kilograms/year

liters/year

kilograms/year

kilograms/year
kilograms/year

liters/year

(0-1)
(0-1)

Press "Fl" or "F2" for HELP, or "Esc" to IGNORE CHANGES and return to main menu.
Press "F10" to SAVE DATA AND CONTINUE.



RESRAD; Residual Radioactive Material Program (R019)

Ingestion Pathway Data, Nondietary Parameters

You may now modify any of the following parameters.

Livestock fodder intake for meat: 68
" •• " " milk: 55

Livestock water intake for meat: £0
11 " " " milk: 160

Mass loading for foliar deposition: ;v:0001
Depth of soil mixing layer: flS

Depth of roots: 19

kilograms/day
kilograms/day

liters/day
liters/day

grams/cubic meter
meters
meters

Groundwater Fractional Usage (balance from surface water)

Drinking water: 1
Livestock water: 1

Irrigation: 1

(0-1)
(0-1)
(0-1)

Press "Fl" or "F2" for HELP, or "SscM to IGNORE CHANGES and return to main menu.
Press "FlO" to SAVE DATA AND CONTINUE.
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VEGETATION, GRAVEL ADMIXTURES,
AND SOIL WATER INTERACTIONS IN ENGINEERED COVERS

W. J. Waugh

Michael E. Thiede

and

L. L. Cadwell
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INTRODUCTION

Vegetative covers have been proposed for topslopes of uranium mill
tailings and low-level waste disposal cells. The attributes of vegetative
covers include control of water infiltration into underlying waste,
resistance to plant and animal intrusion, and erosion protection.
However, at arid and semi-arid sites, the attainable vegetation may not
adequately stabilize the surface, particularly when it has been disturbed
by drought, fire, or grazing. At these sites, rock mulches may be
required, interacting with vegetation, to control soil loss. The purpose
of this research was to measure the influences of rock mulches and
admixtures on soil water balance and plant growth.
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METHODS

Field-plot and field-lysimeter studies were installed
near low-level waste disposal facilities at Hanford,
Washington to measure surface gravel effects on soil
water balance and plant growth (Figs. 1 and 2).
Surface gravel and admixture designs were compared.
Field plots were either seeded with perennial grasses
and shrubs or denuded with herbicides. Lysimeters
were either seeded with cheatgrass or denuded. Half
of the plots were irrigated with twice the average
rainfall as a wet climate treatment. Water storage
was measured with neutron moisture gages and from
lysimeter weight changes. Evapotranspiration (ET)
was calculated from precipitation, water storage, and
lysimeter drainage data. An ocular point-intercept
method was used to measure plant cover on the field
plots and lysimeters were clipped to determine dry-
weight biomass.
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Figure 1- Split-plot design of the gravel admixture field plots at Han ford.
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RESULTS

Soil water storage increased in all field plots that
had been denuded of vegetation, particularly on
irrigated plots (Fig. 3). Conversely, water storage
decreased on seeded field plots after the first year,
and irrigation had no influence on water storage when
plants were well established. Greater total plant
cover on irrigated field plots (Fig. 4) is attributed to a
greater abundance of perennial wheatgrasses. With
vegetation present, the gravel admixture had no
significant effect on water storage, ET, or biomass
(Figs. 5 and 6). In contrast, an equivalent amount of
gravel applied as a surface layer restricted ET causing
a marked rise in soil water storage.

CONCLUSIONS

If properly designed, gravel mulch can be applied to
preclude soil loss on the surface of vegetative covers
without altering plant water extraction. Although
site-specific performance will vary, our findings
suggest that vegetation will maintain a favorable
water balance in a cover protected with a gravel
admixture, even during wetter than normal years.
Such a design would be analogous to natural
pavements and lag gravel veneers that have protected
desert soils for thousands of years. However, the
form of the gravel amendment is not a trivial design
issue. We found that an equivalent amount of gravel
applied as a surface layer suppressed plant growth
and ET resulting in a rapid buildup of soil water. This
research exemplifies the need to account for the
interactive effects of cover system components
during the design process.
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Figure 3. Three-year mean water storage change within the root zone (0
to 125 cm depth) for field plots treated with a 20 cm layer of 30 wt. %
gravel admixture or no gravel, seeded or bare, and then irrigated with twice
the average precipitation or not irrigated (n=3).
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INTRODUCTION

The UMTRA Project is charged with the task of isolating radioactive
uranium mill tailings at 24 sites from the environment. This involves
preventing both the surface migration of contaminants and the subsurface
migration of contaminants to the groundwater. Low permeability disposal
cell covers are designed and constructed to limit the amount of water that
can flow through the tailings and transport contaminants into the
environment. However, when licensing a facility, a strategy of compliance
with the EPA Groundwater Standards cannot be based solely on the
anticipated flux through the cover. Often the tailings are still in a wet
condition and will drain for many years to come. This "transient
drainage" may be several orders of magnitude greater than the steady state
flux through the cover. This poster discusses the methods used to
quantify the transient drainage from the tailings.
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DATA:
The draining of water from a porous media Is a highly non-linear phenomenon.
Consequently, a simple analytical solution to determine the amount of time
necessary for drainage and the flux with respect to time is not possible.
Therefore, numerical techniques to model drainage must be employed. The
UNSAT2 computer program was selected for this task, as It is well documented
and benchmarked against analytical and laboratory problems.

Input data required for the program Included the non-saturcted hydraulic
parameters and other physical properties of the tailings. The non-saturateu
hydraulic parameters were obtained from a VanGenuchten regression of the soil
moisture characteristic data. The following figures show the typical
capillary moisture curves for tailings data. Maulems' method to determine the
unsaturated hydraulic conductivity curves was used, and the results are also
presented below.
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ANALYSIS:
Depending on the various concerns at a site, either a one-dlmenslonal or two-
dimensional analysis was performed. When only drainage time and unit fiux
were Issues, a one-dlmenslonal analysis provided the necessary information.
In the cases where flow paths were needed In addition to the drainage time
and unit flux, a two-dimensional analysis was conducted. UNSAT2 uses the
finite element method to solve the Richards Equation. Typical one-and two-
dimensional finite element grids are shown below.

One-Dimensional Analysis Two-Dimensional Analysis
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RESULTS:
The UNSAT2 analyses typically produce a significant volume of numbers as the
program time steps through to the steady state solution. The analyses are
generally performed for 500 years or until a steady state condition is
achieved. Accordingly, the only way to analyze such a large amount of data
is through the use of graphics.

The following figures show the cumulative flux from the tailings per unit
area. They illustrate that the time to reach steady state can be very
lengthy. The next set of figures shows the unit flux from the tailings
versus time. As can be seen in these figures, the transient flux can exceed
the steady state flux by several orders of magnitude.
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CONCLUSIONS:
Considerable effort is made in the design and construction of disposal cell
covers to limit the amount of water that can pass through the tailings. The
steady state flux through the covers is generally between 1E-7 and 1E-9
cm/sec. As shown above, the transient drainage flux can exceed the steady
state flux by several orders of magnitude.

If the tailings are transported to another site for disposal, they can be
dried before final placement. This greatly reduces the amount of transient
drainage. In the cases where the tailings are being disposed of in place,
drying is not a valid option. In these instances, the effects of transient
and steady state drainage must be included in the groundwater compliance
strategy.
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INSTRUMENTED WASTE CONTAINMENT TEST CELL

John W. Darby and Jack A. Blanke
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INTRODUCTION

A waste storage cell model was constructed to measure instrument response
to introduction of water into the cell, simulating cap failure. The
measurements were made to demonstrate the usefulness of internal
instrumentation for a waste cell in determining the location of a cap
failure and in detecting the accumulations of water within the cell before
sufficient water accumulated and discharge from the cell could occur.
With the usual cell failure detection system, monitoring wells only show
cell failure after contaminants are outside the cell. The internal system
gives warring before the discharge occurs. The test cell provides real
values for comparison to calculated values for water accumulation.
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The Niagara Falls Storage Site (NFSS) is an
interim storage facility located on a 77-ha site
near Lewiston, New York. The NFSS contains
~ 190,000 m3 of low-level radioactive waste
resulting from remedial action at approximately
600 ha of the U.S. Army's former Lake Ontario
Ordnance Works. The waste containment
facility (WCF) is 325 x 165 m and covers
approximately 4 ha.



The WCF has a natural clay
bottom, clay cut-off walls and
dike perimeters, and is closed
by an engineered multilayered
cover. Thirteen vibrating wire
pressure transducers (VWPTs)
monitor variation in the
potentiometric surface; three
pneumatic pressure
transducers were installed to
verify the VWPT results.



The Instrumentation Test Cell was constructed to study
and verify the usefulness of using VWPTs to provide early
indications of water infiltration into a containment facility

such as the NFSS in the event of cap failure.

to
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The Instrumentation Test Cell
The Instrumentation Test Cell is a 12 m-deep pit measuring 12 x 12 m. A 0.3 m thick bottom liner was constructed of
natural materials using a soil/bentonite mixture. The entire cell is covered with a flexible membrane liner. VWPT
instruments are installed in three of the four cell quadrants, approximately 5 cm above the bottom liner at selected
distances from the central injection point. A constant head of water is maintained within the injection point as water
infiltrates into the cell. Measurements recorded by the VWPTs are read daily to monitor progress of the saturation zone.
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VEGETATIVE COVERS FOR UMTRA PROJECT DISPOSAL CELLS

Charles C. Reith and Jack A. Caldwell
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VEGETATIVE COVERS FOR UMTRA PROJECT DISPOSAL CELLS

ABSTRACT

The goal of the Uranium Mill Tailings Remedial Action (UMTRA) Project is to
clean up and permanently stabilize uranium mill tailings and other contaminated
materials at 24 inactive mill sites in the United States. Th^ basic approach is to
consolidate the contaminated materials into gently sloped piles and then to cover the
contaminated materials with earthen layers that will control radon emanation, resist
erosion, and prevent the infiltration of excess moisture that might dissolve and transport
hazardous constituents.

The most widely used cover design, called a rock cover, consists of a
compacted clay radon barrier overlain by a filter layer overlain by erosion-resistant rock.
Completed covers for disposal cells at Shiprock, New Mexico, and Clive, Utah, are
examples of covers that conform to this basic configuration, which continues to be used
for sideslopes at most sites and for both topslopes and sideslopes in highly arid
environments.

Vegetative covers are now proposed for use on topslopes of disposal cells at
UMTRA Project sites in less arid environments. Vegetative covers generally consist of
the components described above, but with an overlying layer of carefully selected soil,
upon which a locally adapted plant community is established. The three principal
advantages of vegetative covers are (1) control of water balance, (2) enhanced
protection against root penetration of the radon barrier, relative to rock covers, and (3)
consistency of the "climax vegetation" concept with the 1000 year (200-year minimum)
design life fcr disposal cells on the UMTRA Project.

The major liabilities of vegetative covers are their reduced resistance to erosion,
relative to rock covers, and their vulnerability to disturbances such as fire, drought, or
heavy grazing, any of which could impair the vegetation's ability to stabilize against
erosion and maintain water balance. However, a properly established vegetative cover
will be self-healing, reestablishing protective biomass and restoring water balance after
periods of disturbance and reduced performance.

This paper chronicles the developments that have led to the increased use of
vegetative covers on the UMTRA Project, and it identifies the factors that are considered
in selecting a cover system. Our progress in this arena represents an integration and
application of research findings from experimental programs throughout the waste
management community, and our experiences may be of value to other programs
requiring a choice of cover systems among several alternatives.
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INTRODUCTION

The Uranium Mill Tailings Remedial Action (UMTRA) Project is a major
Department of energy (DOE) initiative to clean up radioactive and hazardous chemical
contamination at 24 inactive uranium processing sites in the United States. The
approach is to consolidate uranium mill tailings and contaminated soils into gently
sloped mounds and to place enduring covers over the materials that will control radon
emanation, resist erosion, and prevent the infiltration of water that might dissolve and
transport contaminants. The design criteria for the stabilized piles are as fellows (1):

o Effective isolation (and control of radon emanation) for up to 1CCO years, to the
extent reasonably achievable and, in any case, for at least 2G0 years

o Minimum requirement fcr maintenance

o Prevention of inadvertent human intrusion, and minimization of plant and animal
intrusion

o Protection of surface water and groundwater.

Our basic cover design incorporates, from the tailings up, the following layers:
(1) a radon barrier of compacted clay or siit, (2) a fitter layer of coarse sand or gravel to
encourage drainage and discourage erosion of the radon barrier, and (3) a rock layer of
particles sized to resist erosion during conditions up to and including the probable
maximum precipitation. Figure 1 is schematic of this design, which has been used to
cap a number of UMTRA Project disposal cells.

ROCK LAYER

FILTER LAYER

RADON BARRIER

TAILINGS

FIGURE 1
BASIC COMPONENTS OF A ROCK COVER AS USED

ON UMTRA PROJECT DISPOSAL CELLS
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In 1S87, the basic UMTRA Project cover design came under review as part of a
series of special studies performed in anticipation of revised grcundwater standards.
One of the special studies evaluated the applicability of vegetative covers fcr use in
stabilizing disposal cells. The objectives of the study were to examine the feasibility of
using vegetative covers, to define their advantages and disadvantages, and to develop
general guidelines for their use, if feasible.

The study included a survey of the relevant literature, as well as a compilation of
recent findings from cover research programs at Los Alamos National Laboratory,
Pacific Northwest Laboratories, and the Nuclear Regulatory Commission. We also
visited already constructed UMTRA Project disposal cells in order to determine whether
rock covers were preventing the unwanted invasion of volunteer plants.

The principal finding of the study was that "vegetative covers are appropriate for
use on topslopes of stabilized UMTRA Project piles." (2) Figure 2 illustrates the basic
elements of a vegetative cover. From the tailings up, the layers are as follows: The
radon barrier, which consists of compacted day and silt, serves to limit radon
emanation and, as a backup to overlying layers, retard moisture infiltration. The
bedding or drain layer consists of coarse sand or gravel; its purpose is to prevent
erosion of the radon barier and to allow the rapid shedding of moisture that drips from
the overlying layers. (This assumes, of course, that the surface is adequately tilted to
allow lateral drainage.)

VEGETATION

SOIL'ROOTING MEDIUM

3IC8ARRIE3

SE3CING/0RAIN LAYER

RADCN

TAILINGS

FIGURE 2
BASIC COMPONENTS OF A VEGETATIVE COVER
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The biobarrier consists of clean rock and serves to limit the advancement of
roots and burrowing animals from the overlying layer, thereby reducing biointrusion
damage to the underlying layers. The upper part of the biobarrier is choked to prevent
overlying soil from filtering downward. The soil provides a favorable rooting medium for
plants, and it retains moisture for transpiration, rather than allowing the moisture to
percolate down to the underlying layers of the cover. The uppermost layer is the
vegetation, which transpires moisture and protects against erosion.

Each component of the vegetative cover is subject to refinement depending
upon the circumstances at a given site. An .nportant characteristic of vegetative
covers, relative to the simple "soil covers" that have been used to stabilize mill tailings in
the past, is that each component contributes to the overall performance of the disposal
cell in a way that is measured, to the extent possible, and optimized. Moreover, the
components provide desirable redundancy with respect to critical performance
objectives such as limiting moisture infiltration.

PERFORMANCE CHARACTERISTICS

In the Vegetative Cover Special Study, we focussed on four primary performance
objectives for the UMTRA Project. Each is discussed below.

Prevention of Biointrusion

The rock cover design in Figure 1 was intended, among other things, to "satisfy
requirements for the control of animal burrowing and root penetration." (3)
Observations at several recently completed disposal cells indicated that plants had
invaded the rock covers and were growing with unexpected vigor and abundance. We
excavated roots from beneath the rock layer and discovered that the taproots and major
feeders were mostly in the upper foot of the radon barrier; however, some deeper root
penetration was evident. Our conclusion is that rock covers do not necessarily prevent
volunteer plants from colonizing the surfaces of disposal cells and extending their roots
into the underlying layers. While the surficial rock layer may somewhat inhibit plant
colonization by making it difficult for seeds to contact the underlying soil, the conditions
in the soil beneath the rock seem to be quite lavorable with respect to moisture
availability. Thus, the plants that germinate and extend their crowns through the rock
layer may grow rapidly. The favorable moisture conditions in the soil beneath the rock
cover are discussed in the next section.

A study is underway on the UMTRA Project to develop effective methods for
removing, with minimum damage to the cover, volunteer plants from rock covers that
have already been constructed. Design improvements have also been made to reduce
plant colonization onto recently designed rock covers for sites where vegetative covers
are not appropriate. For instance, we have designed the drain layer to be more
permeable, which enables water to move more quickly off the pile and reauces the time
during which seeds can germinate and extend their roots into the underlying clay.

However, one of the important arguments in favor of a vegetative cover, such as
illustrated in Figure 2, is the ability to install a buried biobarrier that probably represents
the best possible long-term protection against root penetration and animal damage to
the radon barrier. The intactness of the radon barrier is important to prevent
unacceptably high fluxes of radon and moisture. Morris and Fraley (4) have shown that
plants rooted in clay above uranium mill tailings can transport large amounts of radon to
the surface, a phenomenon that could defeat the purpose of the radon barrier. Radon
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emanation would be even greater were the roots to fully penetrate the radon barrier and
contact the underlying tailings.

A buried layer of loose cobbles (Figure 3) may deter biointrusion by plants and
animals. In the original study by Cline et ai. (5), roots and ants advanced into the rock
only where soil fines had filtered into the interstices. One explanation for this is the lack
of capillary surfaces for moisture storage in the biobarrier (except where fines are
present), resulting in a unacceptably dry environment for organisms. The theory is that
water which drains into the cobble layer will move quickly down to the underlying drain
layer because of the lack of capillary surfaces for moisture storage.

The mechanism and, for that matter, the effectiveness of a buried loose cobble
biobarrier is disputed in the research community. One point of consensus, however, is
that roots will probably not move into the cobble layer if the cover is designed so that
moisture never enters the layer. Thus, an important part of our approach to the
prevention of biointrusion is the provision of adequate soil above the barrier to store
moisture during periods of vegetational dormancy. Simply speaking, roots are kept out
by keeping out water. The retention of water in the overlying soil may be somewhat
enhanced by the soil/rock transition if that transition functions as a capillary barrier to
unsaturated flow, although the performance of a capillary barrier is questionable on
such a large scale as an UMTRA Project disposal ceil.

In any case, the performance of the biobarrier depends in large part upon the
absence of soil fines, hence capillary surfaces, among the cobbles. Accordingly, we
design our biobarriers on UMTRA with choked rock aiong the top to prevent soil fines
from filtering into interstitial spaces (see Fig. 2).

ANT TUNNELS
POCKET

MOUSE TUNNELS
TUMBLEWEED

ROOTS

ROOTING MEDIUM

om
-3

WASTE

FIGURE 3
BURIED LOOSE-COBBLE BIOBARRIER AND OBSERVED

EFFECT ON ORGANISMS (FROM REFERENCE 5)
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Control of Water Balance

Besides preventing biointrusion, the covers for UMTRA Project disposal cells
must limit the amount of precipitation that infiltrates to the taiiings. This water can
liberate contaminants and transport them to groundwater. Rock covers such as
depicted in Figure 1 are designed to shed precipitation off the slopes of the disposal
Dell through the filter layer. The moisture input to the lower layers may be quite high
because the rocks may be serving as a one-way valve, allowing infiltration while
retarding evaporation.

Our observations of volunteer plant growth on reck covers suggest that highly
favorable moisture conditions are created by the combination of rock overlying clay-rich
soil. The best evidence for this is the vigorous growth of those plants which have
managed to extend their roots into the radon barrier. Water-balance models have
suggested that the deeper portion of the radon barrier is generally quite moist, though
not saturated. Plants rooted at this depth encounter ideal conditions for growth.

Vegetative covers offer an alternative approach to the management of water
balance. Precipitation falling on a vegetative cover is stored in the soil until it can be
removed by evapotranspiration. Rainwater that infiltrates during the growing season is
quite promptly evaporated or transpired back to the atmosphere. Rain or snowmelt that
infiltrates during cool weather or during periods of plant dormancy must be stored until
warm weather returns or the plants renew their transpirational activity.

We use water balance models on UMTRA such as CREAMS and HELP to
determine how thick the soil must be to store moisture during periods of no
evapotranspiration. These models are programmed with actual or expected climatic
conditions, as weli as the anticipated cover characteristics, to mathematically simulate
long-term performance. We determine the type, thickness, and placement density of
soil that will optimize evapotranspiration relative to percolation.

It is important to mention that our efforts to design covers that will maintain the
desired water balance serve two purposes. First, the covers minimize the downward
movement of moisture that could mobilize contaminants. Second, the exclusion of
moisture from the underlying layers will decrease the likelihood that roots will move into
those layers and degrade their performance.

Resistance to Erosion

A vegetative cover is much less resistant to erosion than a rock cover and much
more resistant than a cover of bare soil. Vegetation resists erosion by:

o Intercepting rainfall, absorbing energy and resisting compaction

o Binding soil particles and filtering mobilized sediments

o Retarding overland water flow, encouraging sedimentation

o Enhancing surface roughness, which enhances moisture infiltration and reduces
runoff

o Depleting soil moisture, which also enhances moisture infiltration.
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The effectiveness of vegetation in resisting erosion is difficult to quantify. The
Universal Soil Loss Equation (USLE) and its variations are available for predicting
sheetwash srosion; Beedlow (6) was among the first to apply the USLE to the design
and performance assessment of vegetative covers for uranium mill tailings
impoundments. Beedlow's calculations suggested that properly designed vegetative
covers could resist breaching by sheetwash erosion for the required 1000 years.

The greater challenge on the UMTRA Project has been to understand gully
formation and its potential impact on cover performance. We found no widely accepted
models to use for predicting what conditions on a stabilized pile would preclude gully
formation. One idea of value to UMTRA designers has been that of Walters et al. (7),
who suggested that riprap parapets be used to surround vegetated topslopes on
stabilized piles. The parapet would resist erosion and establish a base level that is
sufficiently high as to discourage gully formation on the vegetated soii of the topslope.
Figure 4 illustrates a pile configuration based upon this approach.

An additional benefit of the design in Figure 4 is that volunteer plant growth on
the rocky sideslopes will not be a serious biointrusion problem because the roots will
be primarily in clean fill rather than in the radon barrier or underlying tailings. The steep
rocky sideslopes will also serve as a partial barrier to the movement of fire or large
herds of grazers onto the piie, both of which could deplete the vegetation on the
topslope.

(T) TOP VEGETATIVE COVER: SEE DETAIL IN FIGURE 2

(T) SIDE ROCK COVER: SEE DETAIL IN FIGURE 1

(£ ) PERIMETER DIKE: COMPACTED SOIL & SOCK

(T) TAILINGS & CONTAMINATED MATERIAL

© 3AS£ EXCAVATED SOIL

FIGURE 4
DISPOSAL CELL WITH VEGETATED TOPSLOPES AND ROCK SIDESLOPES
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The approach in Figure 4 has yet to receive the full endorsement of the Nuclear
Regulatory Commission (NRC) for its ability to prevent catastrophic gullying of the
topslope, particularly in arid areas where vegetation cannot be expected to grow
profusely. Accordingly, we have implemented a number of other measures on a site-
specific basis. F c instance, the rock of the biobarrier may be sized to preclude its
mobilization by a gully that has breached the overlying soil. Another approach with
multiple benefits is to apply a veneer of rock mulch on the soil surface of the topslope.
The resultant surface is similar to the desert pavement that characterizes stable
surfaces in many desert ecosystems. The rock, which may be applied as a monolayer
or a sand/gravel admix, not only resists erosion, but also reduces evaporation. This
reduction in evaporation is desirable in arid climates, even though the cover is intended
to return as much moisture as possible to the atmosphere. By reducing the amount of
moisture lost to evaporation, the cover provides more moisture for transpiration and
therefore supports a more vigorous plant community and, more importantly, keeps that
community alive during droughts. Transpiration is generally considered more desirable
than evaporation as a mode of water removal because plant roots can reach deeper
into the soil profile than can the forces of evaporation.

Longevity

The authorizing legislation for the UMTRA Project requires that disposal cells be
designed to contain wastes for 1000 years or, in any case, for 200 years. Completed
cells are to require minimum maintenance. Performance assessment models are
available, and are widely used on the UMTRA Project, to demonstrate a planned cell's
longevity with respect to erosion and hydrologic isolation. However, it is difficult to
predict the extent of colonization of a rock cover by unwanted vegetation, and the
degradation in performance than might result from root growth in the radon barrier and
tailings. For the moment, surveillance and maintenance (specifically, plant removal) is
the best means to ensure that vegetation does not damage rock covers that have
already been built.

Under certain circumstances, vegetative covers may provide greater confidence
than rock covers in the longevity of a disposal cell, and may promise greater freedom
from maintenance. The buried loose-cobble biobarrier reduces, and possibly prevents
altogether, root damage to the underlying layers. If the proper soil is used for the
growth medium, the designer may be absolutely confident that vegetation will be
present over the long term to transpire moisture and resist erosion. It must be said that
vegetative covers are susceptible to episodic disturbance by factors such as drought or
fire, and that performance will be reduced whenever plants are absent. However,
vegetative covers will, except under extreme circumstances, repair themselves as part
of the natural colonization and stabilization of denuded surfaces. Rock mulches, as
mentioned above, can reduce erosion when plants are absent.

We carefully determine which natural vegetation community is appropriate for
establishment on each pile. Our goal is to develop a community that is consistent with
one of the numerous "climax" vegetation types in the region Having identified a local
vegetation type (often a grassland community) as a target for our vegetative cover, we
analyze the ecological factors responsible for that natural community and emulate those
factors in our vegetative cover. The use of productive local soils and native plant
species provides confidence that our vegetative cover will support an enduring and
resilient plant community.
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SUMMARY AND CONCLUSIONS

Cover design is very much a site-specific process. The decision on whether to
use a rock cover versus a vegetative cover depends upon numerous factors such as
climate, native vegetation, availability of materials, economics, and the nature of the
waste. The combination of vegetative and rock covers such as shown in Figure 4 may
provide the best overall performance.

On the UMTRA Project, we plan to establish vegetative covers on topslopes at a
number of sites in Colorado and Texas. Final designs have been prepared for several
of these covers, although last-minute refinements are always a possibility. In any case,
the construction and performance of these covers will be closely monitored. Designers
of disposal cells will always face decisions on whether to use rock covers versus
vegetative covers, and we intend that our experiences on the UMTRA Project be made
available so as to facilitate those decisions.
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CHARACTERIZATION AND RISK EVALUATION OF NON-RADIOLOGICAL HAZARDOUS
CONSTITUENTS

Risk evaluation is used on the UMTRA Project as a decision-making tool to
aid in determining preliminary cleanup levels and defining relative hazard
levels for non-radiologic hazardous constituents. The non-radiologic
hazardous constituents of concern at UMTRA sites include antimony,
arsenic, cadmium, chromium, copper, fluoride, lead, molybdenum, nickel,
nitrate, selenium, uranium, vanadium, and zinc. The risk evaluation
process is summarized in the UMTRA Risk Evaluation flowchart (attached).

Prior to the risk evaluation, the site is characterized to determine if
non-radiologic hazardous constituents exist below the currently planned
excavation depth or in groundwater. This data is entered into the DECHEM
Screening Pathway Analysis. DECHEM is a computer code developed for the
UMTRA Project to perform a rapid hazard screening with minimal site
information. It provides a pathway analysis for groundwater ingestion,
soil-vegetable uptake, soil-cattle uptake, and resuspended soil inhalation
by humans. It also provides a simple model for estimating concentration
of soil contaminants leaching to groundwater. Since DECHEM overestimates
risks to compensate for uncertainties, it is applied as negative screening
to elminate the performance of a detailed risk assessment where no/minimal
hazard exists.

If the results of DECHEM indicate a potential for adverse health effects
for either the groundwater or soil pathways, a detailed risk assessment is
performed. The detailed risk assessment is performed according to EPA's
Risk Assessment Guidance for Superfund. It provides a comprehensive
integration of geographical, physical, chemical, and biological factors at
a site. The process is as follows:

o Contamination characterization - determine contaminant location
and concentration, and its environmental fate and transport.

o Exposure assessment - determine potential exposure pathways,
potentially exposed populations, exposure point concentrations,
and chemical intake estimates.

o Toxicity assessment - present qualitative and quantitative
toxicity data for carcinogenic and non-carcinogenic effects.

o Risk characterization - calculate cancer risks for carcinogenic
effects, calculate hazard indices for non-carcinogenic effects,
and evaluate uncertainties.

If the human health and ecological risks are acceptable then no further
remedial action is necessary. If there are unacceptable risks associated
with a particular pathway, target concentrations are determined using the
risk analysis process. Risk evaluation is also used to evaluate the
proposed remedial action alternatives.
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INTRODUCTION

The Environmental Protection Agency's Standards for Remedial Action, at
Inactive Uranium Processing Sites (40 CFR 192) set forth the guidelines
for remediation of vicinity property sites. Part of these regulations
includes Supplemental Standards whereby the flexibility was created to not
cleanup properties if certain conditions were met. To meet the criteria
established a formal process has been developed to submit an Application
for Supplemental Standards for review and concurrence by the State, NRC,
and DOE. The following poster presentation summarizes the past
Applications.
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Grand Junction Vicinity Properties
Supplemental Standards Applications

Law Allows Application of Supplemental Standards "In Lieu of the
Radium-226 Remedial Action Standards"

• Conditions for applying Supplemental Standards
— risk of injury to workers or public
—land cleanup leads to excessive environmental damage
—cost of land cleanup is unreasonably high relative to benefits

S —cost of building cleanup is unreasonably high relative to benefits
—no known remedial action
—radionuclides other than Ra-226

• History of Supplemental Standard applications (SSAs) at
Grand Junction Vicinity Properties (GRJVP)
—submitted to date: 17(10 utilities, 7 miscellaneous)
—concurrence: 12
—rejected: 3
—pending: 2



GRJVP Supplemental Standards
Major Applications Summary

Application
Subcontractor

Remediation Cost
Length
(miles)

Tailings
Quantity

(cy)

Main Street, 300 block
Main Street, 400 block
Main Street, 500 block
Main Street, 600 block
North Avenue, north side
(28-29 Roads)
Horizon Drive
North Avenue, north side
(29-30 Roads)
North Avenue, south side
1-70 B/28 Road
Orchard Avenue
West Main Street
29 Road
Lincoln Park — Phase III

TOTAL

$ 136,990
113,941
98,924

133,768
401,380

1,533,929
782,444

661,000
1,742,971

311,000
296,000
169,700
206,500

$6,588,547

.08

.08

.08

.08
1.0

2.6
1.0

.5
1.2

.4

.3

.5
N/A
7.82 miles

653
651
652
617

4,276

17,000
8,409

4,417
13,289

2,813
3,459
3,683
2,880

62,799 cy

The $6,588,547 represents a minimum savings to the UMTRA Program, but does not include
Construction Management costs.



Characteristics of Application:
Radiological Data — Utility SSAs

DOE ID
Number

Location

Maximum Gamma
Reading Above

Background
(nR/h)

Hours of
Exposure to
Exceed 100

mrem/yr Dose

97001

97006

97007

97008

97009

97010

97011

97012

North Avenue, north side; 28-29 Road

29 Road

Orchard Avenue

North Avenue, north side; 29-30 Road

North Avenue, south side; 28 1/2-29 Road

West Main Street

I-70 B/28 Road

Horizon Drive

112

55

13

48

95

126

273

211

893

1818

7692

1083

1053

794

366

474



GRJVP Supplemental Standards
Scoping Study —1989

Purpose: Identify remaining contaminated utilities

Process: Conducted historical search of tailings useage as bedding material
by utility companies

Performed walking gamma scans
Reviewed subdivision construction history

Finding: Additional contaminated utility lines
KJ
00

Length Tailings Subcontractor Remediation Cost
Under-Asphalt Out-of-AsphaltType

Water

Sewer

Storm Drain

Under-Asphalt

7 miles

37 miles

5 miles

Out-of-Asphalt

3 miles

20 miles

0 miles

Under-Asphalt

52,000 cy

423,000 cy

42,000 cy

Out-of-Asphait

23,000 cy

220,000 cy

Ocy

$ 4,700,000 $ 1,800,000

28,000,000 9,500,000

4,000,000 q

TOTAL 49 miles 23 miles 517,000 cy 243,000 cy $36,700,000 $11,300,000



Generic Utility
Supplemental Standards Application

Purpose: Prepare a generic application (instead of site-specific application)

Benefits: Savings from not preparing individual site-specific supplemental-
standards applications

Generic application will include 23 miles of the utilities identified in
the scoping study that are not under asphalt

Potential savings to UMTRA Program if concurrence is
received — $11.3 million



Utility-Worker Health-Risk Analysis
Purpose: Identify health risk to worker involved with contaminated utilities

Criteria: Allowable gamma exposure — 100 mrem/yr above background
Allowable radon exposure — 1 WLM/yr
Potential of exposure — based on history of waterline breaks

Data: Field measurements of gamma and radon gas in utility trenches
three-year history of breaks, repairs, and taps data

g Findings: Unclear present or future health risk
Factor of safety from data —10
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THIS PRESENTATION COVERS
FIVE GENERAL TOPICS

Specific health risks assessments
for the Weldon Spring site

- scope
- methodology

Objectives of health risk assessment

Lessons learned to date

Emerging issues in health risk assessment
for DOE Superfund sites

Ecological assessment



SEVERAL HEALTH RISK ASSESSMENTS
HAVE BEEN PREPARED FOR THE WELDON
SPRING SITE REMEDIAL ACTION PROJECT

U l

Quarry and site water treatment
plant EE/CAs (-EAs)

Quarry baseline risk evaluation

Quarry feasibility study (-EA)

Site baseline risk assessment

Site feasibility study (-EIS)



HEALTH RISKS ASSOCIATED WITH EFFLUENT
RELEASED TO THE RIVER ARE ASSESSED
IN THE QUARRY WTP EE/CA

Residual uranium in effluent

Risks to workers and public

Methodology
-SPHEM
-ICRP



HEALTH RISKS ASSOCIATED WITH CURRENT
QUARRY CONDITIONS ARE ASSESSED IN
THE BASELINE RISK EVALUATION

Radioactively and chemically
contaminated soil

Risks to public
- passerby
- trespasser

Methodology
-SPHEM
- ICRP, BEIR IV
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HEALTH RISKS ASSOCIATED WITH BULK
WASTE REMOVAL ARE ASSESSED IN THE
QUARRY FEASIBILITY STUDY

• Several activities are addressed:
- excavating radioactively and chemically
contaminated wastes from the quarry

- transporting wastes to the chemical
plant area

- unloading wastes at the TSA
- maintaining wastes in controlled storage

Risks to workers and public
- protected, maximally exposed
- passerby, student, nearest resident

Methodology
- SPHEM-RAGS
- ICRP, BEIR IV



HEALTH RISKS ASSOCIATED WITH EFFLUENT
RELEASED TO THE RIVER ARE ASSESSED
IN THE SITE WTP EE/CA

Residual uranium in effluent

Risks to workers and public

Methodology
-SPHEM
-ICRP



HEALTH RISK ASSESSMENTS FOR FINAL
REMEDIAL ACTIONS AT SUPERFUND SITES
SATISFY THREE MAIN OBJECTIVES

CO

Assess potential risks to determine
need for action (no action)

Develop cleanup criteria

Evaluate effectiveness of
remedial action



Ul
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HEALTH RISKS ASSOCIATED WITH NO
ACTION UNDER CURRENT CONDITIONS
ARE ASSESSED IN THE SITE BRA

• Contaminated off-site surface water
and soil/sediment

• Contaminated on-site buildings,
surface water/sludge and soil

• Risks to public
- off-site recreational
- on-site trespasser

• Methodology
-SPHEM
- ICRP, BEIR IV



HEALTH RISKS ASSOCIATED WITH NO
ACTION UNDER FUTURE CONDITIONS
ARE BEING INCLUDED IN THE SITE BRA

Contaminated on-site buildings,
surface water/sludge and soil

- current contaminant conditions

Risks to public
- on-site recreational

Methodology
-SPHEM
- ICRP, BEIR IV



CLEANUP LEVELS ARE CURRENTLY BEING
DEVELOPED IN THE SITE FEASIBILITY STUDY

• Cleanup criteria
- risks to public (recreational, residential)
- radioactively and chemically
contaminated residual soils

- surface water and sludges removed,
buildings dismantled, groundwater deferred

Methodology (back-calculate)
-RAGS
- ICRP, BEIR IV
- consider EPA's new slope and
risk factors and BEIR V
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HEALTH RISKS ASSOCIATED WITH REMEDIAL
ACTION AND POST ACTION ARE CURRENTLY
BEING ASSESSED IN THE SITE FEASIBILITY STUDY

• Implementing remedial action
- risks to workers and public
- existing receptor locations, affected population(s)
- short-term effectiveness

• Post remedial action
- risks to public
- on-site recreational and residential scenarios
- long-term effectiveness

• Methodology
-RAGS
- ICRP, BEIR IV
- consider EPAfs new slope and risk factors

and BEIR V



RISK ASSESSMENTS SHOULD BE
SCOPED EARLY IN THE RI/FS PROCESS

• Be clear on the purpose of each assessment

• Make sure nothing falls through the cracks

• Be consistent
- primary health concerns
- Work Plan
- other risk assessments



EARLY INPUT FROM THE RISK ASSESSOR
FOR IDENTIFYING PROJECT DATA NEEDS
IS ESSENTIAL

• Data quality objectives

• Data availability
- characterization
- toxicological

• Data usefulness
- validation
- evaluation



ATTENTION SHOULD FOCUS ON
CONTAMINANTS OF CONCERN AND
SOURCE AREA DEFINITION

Consider primary health issues

Close data gaps

Use descriptive statistics and mapping

Select appropriate models



MAJOR TRANSPORT AND EXPOSURE
PATHWAYS SHOULD BE IDENTIFED

Eliminate minor pathways

Focus calculation effort

Request agency input



APPROPRIATE EXPOSURE SCENARIOS AND
INTAKE ASSUMPTIONS SHOULD BE SELECTED

Consider public and agency concerns

Make sure your information is complete

Reconcile different inputs



CHEMICAL AND RADIOLOGICAL RISK
ASSESSMENTS SHOULD BE CONSISTENT

03

Carry calculations in parallel

Meld existing chemical and radiological
risk assessment methodologies

Reconcile different health-based endpoints

Compromise where consistency is impossible



IF YOU SEEK PUBLIC SUPPORT OF YOUR
CLEANUP ACTION, CAREFUL RISK
COMMUNICATION IS CRUCIAL

Pursue timely public involvement

Solicit EPA and State support

Respond versus present

Be careful expressing results
- log scales
- exponential expressions
- background

Be sensitive to "reducing lives to numbers"



THREE STRATEGY CONSIDERATIONS ARE
IMPORTANT FOR THE HAPPINESS OF A
RISK ASSESSOR

in
O

Solicit early involvement and agreement
by all parties

- successfully integrate regulations
and methodologies

- be timely and cost-effective

Do what's best
- you are most familiar with your site
- you can't please everyone

Don't prepare a risk assessment without
thinking ahead to risk management



A NUMBER OF ISSUES ARE EMERGING
RELATIVE TO RISK ASSESSMENTS
AT DOE SUPERFUND SITES

U1

How much of the process can be
site-specific rather than generic?

Can the BRA serve as NEPA's
no-action alternative?

Can we hope for relief from "because
we've always done it this way?"

How do we deal with changing methodologies
and guidance?

How do we reconcile inconsistent methods
and assumptions for chemical and radiological
risk assessments?



ECOLOGICAL ASSESSMENT HAS
RECENTLY COME INTO THE SPOTLIGHT

Recent EPA guidance contains
broad requirements

EPA is developing assessment methodology

Weldon Spring site is surrounded by
wildlife area

Biological studies are completed, ongoing,
and planned



ECOLOGICAL ASSESSMENT
LESSONS ARE BEING LEARNED

• Develop a site-specific strategy

• Coordinate
- data quality objectives

JL - health risk assessment
* - FWS, EPA, State

• Address cumulative impacts

• Initiate studies early

• Continue studies beyond the preliminary
RI/FS documentation
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RADIOLOGICAL RISK ASSESSMENT FOR RADIOACTIVE
CONTAMINATION AT A LANDFILL SITE*

ABSTRACT

A limited-scope preliminary assessment of radiological risk has been conducted
for a landfill site where radioactive residues resulting from past uranium ore processing
operations are present. Potential radiation doses to an individual under different
scenarios have been predicted using the RESRAD computer code. The assessment
provides useful input to the remedial action planning for the site that is currently
underway.

INTRODUCTION AND SITE BACKGROUND

A radiological risk assessment was performed to determine the potential dose
impacts of the radioactively contaminated material buried in an industrial landfill site.
The site is located in the town of Tonawanda, New York, and is known as the Seaway
Industrial Park- It covers an area of 40.5 ha (100 acres) and is currently owned by the
Seaway Industrial Park Development Co., Inc., and operated by Browning Ferris
Industries.

A small portion of the site was used in 1974 for disposal of uranium-
contaminated residue from a nearby processing plant (Linde Air Products plant) also
located in Tonawanda (ORNL 1978). There are no buildings on the radioactively
contaminated portion of the property, and the areas containing the radioactive residue
are about 0.8 km (0.5 mi) from the nearest residence. The Seaway site is located in an
industrial area and is bounded by the following: an inactive refinery owned by Ashland
Oil Company; Agway Fuel, Inc.? River Road; Murphy Trucking, Inc.; and property owned
by Niagara Mohawk Power Corporation.

*Work supported by U.S. Department of Energy, Assistant Secretary for Nuclear Energy,
under Contract W-31-109-Eng-38.
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The radioactive material was placed in the northern end of the site in Areas A,
B, and C (Figure 1). Area A consists of 4 hs (10 acres) at the northern end of the site.
Area B is a small area, about 0.2 ha (0.5 acr >), laterally central on the site and directly
south of Area A. Area C covers about 0.6 ha (1.5 acres) in a narrow crescent shape. The
residue was left in small, isolated mounds in Areas B and C, but was spread to a depth of
less than 0.6 m (2 ft) in most places in Area A (ORNL 1978). Since its deposition in 1974,
portions of the waste residue have become buried under refuse and fill material. Areas B
and C are entirely covered with up to 12 m (40 ft) of material, and 40% of Area A is
covered by a thin layer of refuse that ranges from 0 to 3 m (0 to 10 ft) (Bechtel Natl.
1987).

The topography of the Seaway site reflects current use of the site. A mound of
refuse and fill material about 29 m (95 ft) high has been constructed on a portion of the
site. The mound contains various types of industrial wastes and has slopes that drop
steeply to either side and at the back (aouth) end of the site. At the front (nortl.) end,
the constructed mound slopes more gently and incorporates a series of ascending
benches. The more gentle slope facilitates the maintenance of a road to the hilltop for
access by trucks.

The Seaway site is located in the Two Mile Creek subbasin, which covers an area
of about 4,860 ha (12,000 acres) (Erie and Niagara Counties Regional Planning Board
1978). The subbasin topography is very flat and slopes west-northwesterly to the Niagara
River. Storm-water runoff from the Seaway site is controlled by a series of ditches and
surface-draining culverts that direct the water into a number of drainage ditches that
flow in a northeasterly direction toward Two Mile Creek. The drainage ditches cross
land that, for the most part, is vacant; the drainage empties into Two Mile Creek about
1.6 km (1 mi) from the Seaway site.

The radioactive material present at the site originated during the 1940s, when
Linde Division of Union Carbide Corporation processed uranium ores for the Manhattan
Engineer District and the U.S. Atomic Energy Commission at a plant in Tonawanda,
about 1.6 km (1 mi) from the Seaway site. Residue from this processing was disposed of
on a vacant parcel of land known as the Haist property, which later became part of the
Ashland Oil refinery site. In 1974, Ashland Oil Company transported approximately
4,600 m"* (6,000 yd**) of residue that consisted essentially of low-grade uranium ore
tailings (0.54% uranium) from the former Haist property to the adjacent Seaway property
and dumped it in three separate areas.

RADIOLOGICAL SURVEYS

In August 1976, ORNL — under contract to the U.S. Energy Research and
Development Administration, predecessor of the U.S. Department of Energy (DOE) —
conducted a radiological survey of the site to determine radiation levels and the extent
of movement of radioactive residue by natural means such as surface runoff (ORNL
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FIGURE 1 Plan View of the Seaway Site, Showing Areas A, B, and C Where Radioactive Residues Are Present



1978). The Seaway site was surveyed again in 1981 by Ford, Bacon <5c Davis Utah Inc.
(FBDU) at the request of Bechtel National, Inc. This survey was conducted as part of a
preliminary engineering evaluation and environmental assessment. The FBDU assessment
generally confirmed the earlier work by ORNL and identified some on-site erosion of
radioactive contaminants (FBDU 1981). In 1983, the current owner of the site
constructed a cutoff wall and a berm around the site to reduce off-site contaminant
transport in the surface water and groundwater. The DOE designated the site for
remedial action under its Formerly Utilized Sites Remedial Action Program (FUSRAP) in
1984, following a review to determine that it had the necessary authority.

In 1986, TMA/Eberline conducted a walkover scan to establish the current
radiological conditions at the site (TMA/Eberline 1986). This survey found contamination
in the same locations identified by ORNL in 1976, except that some of the previously
detected contaminated areas had been covered by substantial amounts of refuse and fill
material and were not detected in the 1986 survey.

The contamination in Areas A, B, and C is being studied by the DOE as part of
the remedial action planning for the four Tonawanda sites (Ashland 1, Ashland 2, Seaway,
and Linde). A full-scope environmental analysis process through a Remedial
Investigation/Feasibility Study - Environmental Impact Statement is planned for these
four sites collectively.

DOSE RISE ASSESSMENT

This assessment provides a very preliminary and limited-scope analysis of
radiological risk to an individual for the Seaway site for two cases. Case 1 assumes that
the current "as is" conditions prevail in the future. Case 2 assumes "in-situ disposal"
with a landfill waste cover and a clayey soil cap.

For the individual dose analysis, simulations were performed using the RESRAD
computer code developed by Argonne National Laboratory (Gilbert, et al. 1989). The
radiological data (Bechtel Natl. 1988) summarized in Table 1 were used as the basis for
this analysis. For the purpose of RESRAD analysis, a uniform thickness of 1.4 m (4.7 ft)
was assumed for the contaminated zone, and the radionuclide concentrations were
proportionally adjusted, conserving total activity; i.e., the average concentrations of
radionuclides over the 1.4-m (4.7-ft) contaminated zone used in the analysis were (in
pCi/g): 4.7 (radium-226), 67 (thorium-230), 7.3 (uranium-234), 0.3 (uranium-235), and 7.3
(uranium-238) for Area A; 5.3 (radium-226), 78 (thorium-230) 11.7 (uranium-234), 0.4
(uranium-235) and 11.7 (uranium-238) for Area B/C. Site-specific values were used for
input parameters that were available; where site-specific values were not available,
approximate values from literature were assumed. For Area A, a uniform cover depth of
1.5 m (5 ft) was assumed. For Case 2, the clayey soil cap of 0.6 m (2 ft) was assumed in
addition to the landfill waste cover.

For both cases, the potential exposure scenarios considered assumed use of the
site without radiological restrictions. Simulations were performed for up to 1,000 years
into the future for two potential scenarios. Scenario 1 considers industrial use of the site
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TABLE 1 Summary of Radiological Data from Soil
Sampling at the Seaway Site

RadionucLide

Radium-226

Thorium-230

Uranium-234b

Uranium-235b

Uranium-238

Concentration

Area

14

67

22

l.i

22

(pCi/g)

A Area B/C

16

78a

35

0 1.3

35

Thickness

Area A

1.6

4.7

1.6

1.6

1.6

(ft)

Area B/C

1.4

4.7

1.4

1.4

1.4

aCaLculated based on the assumption that the
radium-226 to thorium-230 ra t io is the same
for Area A and Area B/C.

bCalculated based on the assumption that the
material is natural uranium.

1 ft = 0.3048 m.

Source: Bechtel National, Inc . (1988); data from
ORNL (1978), FBDU (1981), and recent
Bechtel National Inc. surveys.

and is a more realistic scenario because the site is currently used as a landfill operation
and is zoned industrial. Under Scenario 1, a hypothetical future worker is assumed to
work at the Seaway site 8 hours per day (6 hours outdoors and 2 hours indoors), 5 days per
week, and 50 weeks per year. Drinking water is assumed to come from either the town
water supply or the nearby Niagara River. The worker does not ingest any foods (plants,
meat, or milk) grown or raised on the site. Under Scenario 2, a hypothetical future
resident/farmer builds a house near the site, ingests food grown in a vegetable garden
planted in the area, and ingests meat and milk from livestock raised in the area. The
hypothetical future resident/farmer spends 50% of his/her time indoors, 25% outdoors,
and 25% away from the site. Because drinking water can be easily drawn from the
nearby Niagara River channel (less than 0.5 km from the site), use of well water for
drinking is not assumed in this scenario. Also, water from the perched water tabie in the
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landfill would be of poor quality for household use because the site is an
industrial/sanitary landfill, and it would not provide a sufficiently reliable source of
usable water over the long term. The deeper groundwater aquifer, which exists at a
depth of about 20 m (65 ft) below the original ground surface elevation, can produce
usable amounts of drinking water; however, this groundwater has a naturally occurring
high content of degrading material, such as chlorides and sulfates, and its use is also
unlikely for household water supply. An analysis using the RESRAD code showed that the
contaminated residue would not reach the lower groundwater aquifer within 1,000 years
because the overburden clay is sorptive and would retard the migration of radioisotopes.
However, for a conservative analysis, it has been assumed that the resident/farmer builds
a pond adjacent to the site near the site drainage outflow and uses this pond water for
irrigation and livestock. The perched water in the landfill is assumed to be in contact
with the contaminated waste.

For Scenario 1, the potential radiation exposure pathways include (1) direct
exposure to external radiation from the contaminated material and (2) internal radiation
from inhalation of dust. For Scenario 2, the potential exposure pathways are (1) direct
exposure to external radiation from the contaminated material, (2) internal radiation
from inhalation of dust, (3) internal radiation from ingestion of plant foods grown in the
area and irrigated with water drawn from the adjacent pond, (4) internal radiation from
ingestion of meat from livestock fed with fodder grown in the area and water drawn from
the adjacent pond, and (5) internal radiation from ingestion of milk from livestock fed
with fodder grown in the area and water drawn from the adjacent pond. The results of
these RESRAD analyses are summarized in Tables 2 and 3 and Figures 2 through 6.

For Area A, for Case 1, Scenario 1, the hypothetical worker could receive a dose
through the external exposure and dust inhalation pathways because the cover depth is
only 1.5 m (5 ft) and, at an assumed erosion rate of 0.01 m/yr, the contaminated zone
could be uncovered after 150 years. If it is conservatively assumed that the uncovered
contaminated zone erodes at a very small rate the highest predicted dose is 74 mrem/yr
(all predicted doses reported here are above background) and occurs at 1,000 years in the
future (Figure 2). The ingrowth of radium-226 from thorium-230 and Th-230 are the
primary contributors to this dose.

For Area B/C, for Case 1, Scenario 1, the predicted dose to a worker is less than
1 x 10 mrem/yr up to 1,000 years into the future. This is because the contaminated
zone in Area B/C is already covered with about 12 m (40 ft) of industrial landfill
material, and the cover is not expected to erode within 1,000 years.

For Area A, for Case 1, Scenario 2, similar to Scenario 1 discussion above, the
1.5-m (5-ft) cover could erode after 150 years. The highest predicted dose within
1,000 years is 240 mrem/yr. External exposure is the dominant pathway. Other
pathways contributing to the dose include ingestion of plant foods, inhalation of dust, and
ingestion of meat and milk.

For Area B/C, for Case 1, Scenario 2, the highest predicted dose within
1,000 years is 3.2 mrem/yr. The major pathway is ingestion of plant foods, with an
additional contribution from ingestion of meat.
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TABLE 2 Highest Predicted Annual Dose Contributions to a Hypothetical Individual
for Case 1 within 1000 Tears

Pathway

Dose Contribution (mrem/yr)

Industrial
(Scenario

Area A

67

6.7

-

-

Use
1)

Area B/C

0

0

-

-

_

Resident/Farmer
(Scenario 2)

Area

191

18

24

5,

0.

A

.9

.2

Area

0

0

2.

0.

0.

B/C

9

3

005

1. External exposure

2. Inhalation of dust

3. Ingestion of plant foods

4. Ingestion of meat

5. Ingestion of milk

6. Ingestion of water

Total 74 240 3.2

TABLE 3 Highest Predicted Annual Dose Contributions to a Hypothetical Individual
for Case 2 within 1000 Years

1 o

2.

3.

4.

5.

6.

Pathway-

External exposure

Inhalation of dust

Ingestion of plant foods

Ingestion of meat

Ingestion of milk

Ingestion of water

Total

Dose Contribution (mrem/yr)

Industrial Use
(Scenario 1)

Area A Area B/C

0 0

0 0

-

-

-

-

0 0

Resident/Farmer
(Scenario

Area A

0

0

12.5

3.0

0.054

-

16

2)

Area B/C

0

0

2.9

0.3

0.005

-

3.2
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FIGURE 3 Predicted Dose to the Resident/Farmer at Area A: Case 1
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FIGURE 6 Predicted Dose to the Resident/Farmer at Area B/C: Case 2

For Case 2, Scenario 1 (industrial use), no dose is predicted to a worker for either
Area A or Area B/C. For Scenario 2 (resident/farmer), the highest predicted doses to the
hypothetical individual within 1,000 years are 16 mrem/yr for Area A and 3.2 mrem/yr
for Area B/C. Groundwater-related pathways are the only pathways contributing to the
total dose; ingestion of plant foods is the predominant pathway, followed by ingestion of
meat and ingestion of milk. Thorium-230 and radium-226 contribute almost all of the
dose (>99%). Although thorium-230 is not leached out during the time period of concern
(because of a very large distribution coefficient, kd = 60,000, which was assumed based
on literature data), thorium-230 decay products (e.g., radium-226 ingrowth; doses
resulting from decay products are summed under the parent radionuclide in the code)
contribute about 86% of the dose and radium-226 in the contaminated material
contributes over 13% of the total dose.

CONCLUSIONS

The results of this preliminary analysis show that the "as is" current conditions
case (for Area A) does not meet the DOE's radiation protection criterion of less than
100 mrem/yr dose to an individual member of the public. After the erosion of the thin
cover on Area A in about 150 years, the dose to an individual in the resident/farmer
scenario is more than two times the DOE dose limit; for the industrial worker scenario,
the dose is about three quarters of the dose limit. Given the DOE's policy of keeping
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potential doses as low as reasonably achievable (ALARA), the "as is" current conditions
case is not a viable alternative in the long term. However, it should be noted that the
highest predicted doses occur after the erosion of the cover on Area A, and at the
present time, the predicted dose to a current industrial worker is well below the DOE
dose limit. For the "in-situ disposal" case with a landfill cover and a clayey soil cap, the
highest predicted individual doses are also below the DOE dose limit.
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STRATEGIES FOR CONDUCTING BASELINE
RISK ASSESSMENTS AT FUSRAP SITES

Mary H. Picel and John M. Peterson
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STRATEGIES FOR CONDUCTING BASELINE
RISK ASSESSMENTS FOR FUSRAP SITES

The main objectives of the Formerly Utilized Sites Remedial Action Program (FUSRAP)
are to identify and evaluate radiological conditions at sites formerly utilized by Manhattan
Engineer District/Atomic Energy Commission (MED/AEC) programs and to control and manage
this contamination so that these sites can be certified for use without radiological restrictions to
the extent practicable.

There are currently 31 FUSRAP sites, several of which are on the National Priorities List
(NPL). A Remedial Investigation/Feasibility Study-Environmental Impact Statement or
Environmental Assessment (RI/FS-EIS or RI/FS-EA), whichever is appropriate, will be prepared
for each of the NPL sites. Currently, project scoping activities are well underway for several
of these sites, including the Maywood and Wayne sites in New Jersey, the St. Louis site in
Missouri, and the Colonie and Tonawanda sites in New York.

Contamination at FUSRAP sites may be both radiological and chemical in nature. A
framework of responsibilities for chemical contamination has been mandated by congressional
legislation. The Department of Energy (DOE) is responsible only for that chemical
contamination related or traceable to the processes conducted by predecessors of DOE; it is also
responsible for any chemicals commingled with known radioactive waste from FUSRAP sites.

FUSRAP risk assessments will address both human health and ecological risks and, per
draft Environmental Protection Agency (EPA) guidance, will carry out separate but parallel
assessments for chemical and radiological risks. Results of both assessments will be presented
to provide an overall estimate of risk at the given site.

The risk assessment activities within the RI/FS process consist of two components: the
Baseline Risk Assessment (BRA), which occurs during the RI, and the risk assessment, which
is performed during the FS to compare the risk associated with each alternative being
considered. BRAs for FUSRAP sites will be prepared as stand-alone documents or will be
folded into the RI report as a chapter, depending on the complexity of the assessment.

Work supported by the U.S. Department of Energy, Assistant Secretary for Conservation
and Renewable Energy, under contract W-31-109-Eng-38.

368

The submit ted rn

bv 3

unde

Acco

Of Tt

contr
U. S-

COntractor
contract

dmglv, the

anuscr
of t

N o

•J. S

ipt has txen authored
he U S Government

«-3i 109-ENG-38-
Government retains a

produce the published form of this
button, or allow others to do so. for
Government purposes



BRAs conducted at FUSRAP sites serve to analyze potential current and future adverse
health effects caused by hazardous substance releases from a given site in the absence of any
actions to control or mitigate such releases. In addition to assessing current and future hazards,
BRAs may aid in the prioritization of remedial actions that may be necessary for the site in
question and development of cleanup criteria.

The planning and development of the scope of the risk assessment should, to the extent
possible, begin during the project scoping phase. This effort should be performed on a site-
specific basis following EPA guidance. Risk assessment needs should be incorporated into
project scoping documents such as the work plan. An example of how risk assessment needs
may be preliminarily identified is the development of a conceptual site model as part of the work
plan. The specificity of this model depends highly on the amount of available data; a more
focused model (i.e., one that indicates pertinent pathways) can be prepared for a well
characterized site.

As delineated by EPA, there are basically four steps to conducting risk assessment for
a site under Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA): (1) identification of the contaminants of concern, (2) exposure assessment, (3)
toxicity assessment, and (4) risk characterization.

Identification of potential contaminants of concern involves evaluating available data and
other relevant information to qualitatively and quantitatively characterize all potential
contaminants. Data quality objectives should be defined during scoping and documented in the
work plan. In addition, there should be a data validation process to establish the credibility and
integrity of such data. Data evaluation activities begin after data have been validated; this
procedure determines appropriateness for use of the data by using such criteria as comparison
to background levels and presence of the same constituents in blank samples. Screening of the
evaluated data is performed by using suggested procedures found in the EPA's guidance
documents. The final product of the screening is a set of contaminants and the accompanying
data that can be used to carry out the remaining risk assessment process.

Exposure assessment involves the estimation of reasonable maximum exposure
concentrations of the contaminants of concern for both current and future land use. This step
results in the following pathway and receptor-specific values for current and future land use:
(1) intake values, or concentrations of each chemical contaminant of concern, and (2) doses for
each radionuclide of concern.

Toxicity assessments for some chemicals are available from EPA through a data base
referred to as the Integrated Risk Information System (IRIS). These toxicity values are typically
in the form of reference doses (RfDs) for noncarcinogens and slope factors for carcinogens.
RfDs are defined as an estimate of daily exposure levels for human populations, including
sensitive subpopulations, that are likely to be without appreciable risks or deleterious effects over
a lifetime. RfDs are further categorized as acute, subchronic, and chronic, depending on the
duration of exposure; and into oral, dermal, or inhalation RfDs, according to the route of
exposure.
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Slope factors are defined as plausible upper-bound estimates of the probability of a given
response per unit intake of a chemical over a lifetime. It estimates an upper-bound lifetime
probability of an individual developing cancer as a result of chronic exposure to a particular
level of a potential carcinogen.

Calculations will be made for carcinogenic and noncarcinogenic risks from exposure to
the contaminants of concern at a given site experienced by a reasonably maximally exposed
(RME) individual, which exposure basically reflects the most conservative plausible scenario and
not necessarily the worst case.

Ecological assessments will be incorporated into the BRAs. These evaluations will
provide information on whether a threat exists to the natural environment from site contaminants.
Ecological assessments are qualitative and/or quantitative appraisals of the actual or potential
effects of a hazardous waste site on plants and animals other than people and domesticated
species (EPA, 1989a). However, ecological risk assessments for FUSRAP sites will be
somewhat limited in scope because of the industrial nature of the sites and the small number of
ecosystems affected; the approach to be taken in conducting such assessments will follow
guidance from EPA, as appropriate.

Our current practice and the recommended approach in conducting chemical risk
assessment follows procedures found in EPA's guidance document (EPA, 1989b). Although
radiological risk assessments will follow the general approaches suggested in the EPA guidance
whenever appropriate, radiological risk estimators will be drawn from guidance of the
International Commission on Radiological Protection (ICRP), the National Council on Radiation
Protection and Measurement (NCRP), the United Nations Scientific Committee on the Effects
of Atomic Radiation (UNSCEAR), the National Research Council's Committee IV on the
Biological Effects of Ionizing Radiations (BEIR IV), EPA's background document for the Clean
Air Act (EPA, 1989c, and BEIR V (National Research Council 1990). DOE is in the process
of evaluating radiological slope factors as provided in EPA's Health Effects Assessment
Summary Tables (EPA, 1989d). Until its review is complete, these sources will not be used for
our calculations.

Uncertainties will be addressed as thoroughly as possible in the BRAs. This approach
will serve to record any doubt associated with the calculated risk that arises from uncertainties
in such areas as sampling, laboratory handling and analysis, and toxicological data. Finally, in
the estimation of health risks, conservatism is ensured by using conservative
intake/residence/uptake assumptions for various scenarios, thereby providing risk estimates that
can be confidently employed to assure protection of human health and the environment.
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FUSRAP

• Formerly Utilized Sites Remedial Action Program
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OBJECTIVES OF FUSRAP

• Identify sites associated with MED/AEC programs

• Control and manage radioactive contamination
at these sites

• Certify sites for unrestricted use
following decontamination



NATURE OF CONTAMINATION
AT FUSRAP SITES

• Radioactive

• Chemical



RISK INFORMATION ACTIVITIES
IN THE RI/FS PROCESS
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BASELINE RISK ASSESSMENT

• Analyzes potential adverse health effects
(current and future) caused by hazardous
substance releases from a site in the
absence of any actions to control or
mitigate these releases



OBJECTIVES OF THE
BASELINE RISK ASSESSMENT

Assess current hazard

Prioritize actions

Establish credible scenarios

Establish conditions to develop clean-up criteria



DEVELOPMENT OF THE
SCOPE OF RISK ASSESSMENT

03

Begin during project scoping
and development of Work plan

Follow EPA guidance, as appropriate

Developed on a site-specific basis



CONCEPTUAL SITE MODEL
(CONTAMINATED SUBSURFACE SOILS)
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FUSRAP RISK ASSESSMENTS

• Address human health and ecological risks

• Per draft EPA guidance, carry out separate
but parallel assessment for chemical and
radiological risks

• Site-specific
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RISK ASSESSMENT UNDER CERCLA

• Identification of contaminants of concern

• Exposure assessment

• Toxicity assessment

• Risk characterization



OS

IDENTIFICATION OF
CONTAMINANTS OF CONCERN

• Data collection

• Data validation

• Data evaluation



EXPOSURE ASSESSMENT

Ul

p°

Characterize physical setting

Identify potentially exposed populations

Identify potential exposure pathways

Estimate exposure concentrations

Estimate chemical intakes



TOXICITY ASSESSMENT
AND RISK CHARACTERIZATION

Quantify cancer and non-cancer risks

Single Contaminant
Single Pathway

Multiple Contaminants
Single Pathway

Multiple Contaminants
Multiple Pathway



SLOPE FACTORS

Risk

00

Intake

Risk = Risk of Cancer Induction x Intake
Unit Intake J

Slope Factor

Slope Factor = Age-Average Lifetime Cancer
Induction Risk per Unit Intake



ECOLOGICAL RISK ASSESSMENT

• Identify contaminants of concern

• Quantify release, migration and fate

• Identify exposure routes

• Identify potentially exposed habitats

• Identify potentially exposed population

• Ecological effects/studies/tests

• Environmental evaluation
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CHEMICAL RISK ASSESSMENT (CURRENT
PRACTICE AND RECOMMENDED APPROACH)

• Identify contaminants of concern

• Estimate exposure point concentrations

• Estimate intakes

• Estimate risks



00
03

RADIOLOGICAL RISK ASSESSMENT -
CURRENT PRACTICE

• Estimate exposure point concentrations
for selected receptors

• Estimate intakes

• Calculate doses (effective dose equivalent)

• Estimate risks based on ICRP and
BEIR IV risk estimates



UNCERTAINTIES

Oo

Arise for several reasons
- sampling procedures
- laboratory analyses
- toxicological data

If we err, err on the side of conservatism

Ensure conservatism by using conservative intake/
residence/uptake assumptions for various scenarios



CLOSURE AND CORRECTIVE ACTION
AT SAVANNAH RIVER SITE SEEPAGE BASINS

Beth Wheat

391



INTRODUCTION

Closure plans are being implemented at seven mixed waste surface
impoundments at the U.S. Department of Energy (DOE) Savannah River Site
(SRS) near Aiken, SC. In addition, corrective action alternatives are
being studied to determine the best remediation program for shallow
aquifer groundwater contamination.

BACKGROUND

The seven surface impoundments were in service from 1955 to 1988 for the
disposal of wastewater containing chemicals and low-level radioactivity,
primarily tritium. The waste stream is generated from chemical
separations and waste volume reduction processes in the SRS F and H Area
Separation facilities. Use of the basins for hazardous waste disposal was
discontinued on November 7, 1988. An Effluent Treatment Facility replaced
the basins by treating the F and H Area effluent stream for discharge
through an NPDES approved outfall.

A closure plan for the F and H Area surface impoundments was approved by
the South Carolina Department of Health and Environmental Control (SCDHEC)
on June 28, 1989 and closure began. The closure plan includes dewatering
the basins by pumping the wastewater inventory from upgradient to
downgradient basins in each area, then disposing of the inventory by
natural seepage and evaporation. After dewatering is completed, the
impoundments will be structurally stabilized by placing a minimum of 27
inches of granite aggregate on the basin bottoms. The aggregate will also
prevent airborne contamination. Radionuclides and chemical contaminants
will be chemically stabilized by the addition of a calcium carbonate-blast
furnace slag layer over the aggregate. The basins will then be backfilled
and a RCRA cap will be installed consisting of two feet of compacted
kaolin clay, a gravel drainage layer and geotextile fabric. The clay cap
will be constructed with a maximum permeability of 1 x 10 cm/sec. The
final cover will be a vegetative support layer seeded with a persistent
plant species. The closure project is scheduled to be completed by August
1991 at an estimated cost of $30 million.

Due to continued use of the surface impoundments for over thirty years,
shallow aquifer groundwater contamination has occurred. A RCRA
groundwater monitoring system has been installed to monitor water quality
at the point of compliance (POC) and to delineate the contaminant plumes.
The primary elevated constituents in the groundwater are tritium, nitrate,
and small amounts of metals. To prevent spread of the contaminant plume
and to ensure protection of the deeper aquifers, a groundwater corrective
action plan is being developed.

Corrective action alternatives are been assessed to determine the best
alternative for groundwater remediation at the impoundments. Various
in-situ technologies and traditional pump-and-treat methods were studied.
Within the next few months, a series of geotechnical programs will be
conducted at the impoundments to provide additional information on the
geology and hydrology of the area.
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SEEPAGE BASIN OPERATING HISTORY

Total Of Seven Basins, Three In The F Separations Area, Four In The H Separations
Area

Constructed In 1955 For The Disposal Of Wastewater, Primarily Evaporator
Overheads, From The F And H Area Separations Facilities

Wastewater Contains Low Levels Of Radioactivity And Chemicals

The Basins Were Designed To Allow The Wastewater To Slowly Seep Into The Ground,
Eventually Outcropping To A Surface Stream After The Radioactive Constituents Had
Decayed

Average Annual Volume Disposed
- 35 Million Gallons To The F Area Seepage Basins
- 45 Million Gallons To The H Area Seepage Basins

Use Of The Basins Was Discontinued On November 7, 1988 And Closure Activities
Were Begun



PERMITTING HISTORY

0 Part B Permit Application With ACL Proposal Submitted
ToSCDHEC4/88

0 Operating Permit Denied And ACL Rejected

0 Closure Plan Submitted 12/88, Approved 6/89 and
Closure Is Underway

0 Post-Closure Plan With Corrective Action Program Due
ToSCDHEC 12/90
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Closure Schedule

Closure Plan Approved In June 1989

Schedule For Closure:
19 Months For F Basins (Feb 1991)
26 Months For H Basins (Aug 1991)

Estimated Cost: $30 million



ENVIRONMENTAL IMPACTS OF OPERATING THE IMPOUNDMENTS

Shallow Aquifer Groundwater Contamination

- widespread tritium and nitrate plumes
~1000xDWS

- smaller plumes of other radionuclides and
metals ~10x DWS

• Areas Of Stressed Vegetation at Seep Lines
Where Water Table Outcrops



PROGRESS TO DATE

• Geotechnicai Programs Identified And Started
- ground penetrating radar
- stream and seepline studies
- additional plume assessment wells*
- pumping test*

• EWR In Place With C. T. Main To Develop Remedial Action Plan
and Prepare The Post-Closure Permit Application

• Scopes of Work Written for
- modeling
- stratigraphic interpretation
- seismic survey

* scheduled



PROGRESS TO^DAXE

• Contaminant Plumes Characterized
- volume and concentration of contaminated groundwater

calculated

• Treatment Alternatives Matrix Constructed
- treatment options versus criteria evaluated
- second-generation matrix completed

• Report Issued on Characterization and Matrix

• Draft Sections of Permit Application Completed and in
Internal Review

• Identified Treatability Studies to be Performed



PRELIMINARY TREATMENT SYSTEM

. Surface Treatment With NPDES Discharge

• Treatment Components Include pH Adjustment, Coagulation,
Filtration, Reverse Osmosis And Ion Exchange

s • Capacity "250 gpm

• Facility Lifetime: 20 years



GROUNDWATER IMPACTS ON UMTRA PROJECT DESIGNS

Kathy 0. Johnson
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ABSTRACT

Since the application of the EPA groundwater regulations to the uranium mill tailings
disposal regulations, groundwater issues have become a critical element of the UMTRA
remedial designs. Designs may include elements for prevention of future groundwater
impacts and restoration of existing groundwater degradation. Groundwater quality
compliance standards are often based upon background concentrations. Determination of
the range of background concentrations requires a methodology which includes
understanding the mineralogy and composition of the background rock units and statistical
techniques to interpret the data. Transport of contaminants from the tailings through the
aquifer is a function of the hydrology and the geochemistry which controls the mobility of
the contaminants. Designs for groundwater compliance may contain elements of both
hydrology and geochemistry. Hydrologic controls such as low permeability liners and covers
can be engineered and considered in selection of a site for the tailings cell Geochemical
controls can be effective in reducing the mobility of contaminants. The tailings cell may
be placed on natural materials with properties effective for geochemical retardation or
geochemical barriers and treatment can be pan of a design.

SLIDES FROM PRESENTATION

Slide 1. The regulations for disposal of uranium mill tailings, 10 CFR Part 40, were
amended in November 1987 by incorporation of the EPA groundwater standards, 40 CFR
264. This EPA groundwater standards require meeting standards for hazardous constituents
at a point of compliance downgradient from the tailings impoundment. The standards may
be established from background concentrations, drinking water standards, or alternate
concentration limits.

Slide 2. Meeting the groundwater standards requires evaluation of existing conditions of
the tailings locations and proposed remedial design and assessment of future groundwater
impacts and the necessity for groundwater restoration of existing groundwater degradation.

Slide 3. Alternatives for complying with groundwater regulations include defining a
regulatory strategy coupled with selected engineered actions such as 1) tailings covers to
limit infiltration, 2) compaction of the tailings to minimize transient drainage following
emplacement, 3) liners or base materials to reduce permeability, 4) treatment of tailings
to reduce the mobility of hazardous constituents, and 5) pumping and treating contaminated
water to achieve aquifer restoration.

Slide 4. Infiltration of precipitation through the cover on the tailings can be accomplished
by several methods including 1) multiple layer cover systems, 2) reduction of permeability
by compaction and selection of materials, 3) increase evapotranspiration by vegetation, and
4) increase runoff by the slope of the tailings pile.

Slide 5. Minimization of the quantity and rate of transient drainage from the tailings may
be accomplished by optimizing the moisture content and compaction of the tailings, and
using a low permeability liner. The transient drainage is predicted by modeling the
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unsaturated flow through the cover, tailings, and liner.

Slide 6. Chemical mobility of the components in the seepage can be reduced by
geochemical barriers at the base of the tailings cell to retard mobility or by treatment of
the tailings, such as pH adjustment, to decrease the mobility of the contaminants.

Slide 7. Evaluation of the alternatives and selection of the optimum approach requires a
geologic, hydrological, and geochemical characterization of the tailings, the underlying
unsaturated zone and aquifers. This presentation contains examples from several UMTRA
sites and Weldon Spring site which illustrate how characterization of the tailings and
surrounding geologic media are critical to the design for meeting groundwater standards.
The geology of the area in which the tailings are located forms the basis for the hydrology
and geochemistry. The rock and soil types comprising the saturated and unsaturated zones
determine the hydrologic properties which control the groundwater flow paths and flow
velocity. The geochemistry of the groundwater is a function of the mineralogy which
comprises the rocks and soil. Interpretation of background water quality, the quality of the
water impacted from the tailings, and measurements of hydrologic properties relative to the
remedial design requires an understanding of the geology of the area.

Slide 8. An isopach map of the thickness of the sandstone unit with the greater hydraulic
conductivity at the Falls City site showed a thinning of the unit downgradient of the tailings
site. Interpretation of the hydrologic model needed to consider the slower flow rate and
the groundwater mounding effect caused by thinning of the permeable unit between less
permeable units.

Slide 9. An accurate picture of the lithology was used in the characterization of the Falls
City, TX site to determine in which rock units the monitor wells are completed. Each
rock unit has different hydrologic properties and mineralogy which contribute to the water
levels and water quality, respectively. The water quality of groundwater from wells
partially completed in the mineralized sandstone unit was similar to the groundwater
impacted by the tailings. Understanding the presence of high background concentrations
from the mineralized rock units refuted the assumption that seepage from the tailings was
the source of all the apparently high concentrations in the groundwater.

Slide 10. Characterization of the Weldon Spring site included the mapping of the bedrock
surface topography with the groundwater surface superimposed on the topography. The
areas where the groundwater surface was higher than 25 feet below the top of bedrock were
highlighted. The map revealed two preferred flow paths where the water was flowing in
the upper fractured portion of the bedrock which had a higher hydraulic conductivity than
the lower portion of the bedrock.

Slide 11. Determination of the concentrations of background water quality is critical to
establishing compliance criteria for groundwater. Several tailings sites are located in
mineralized areas with high background water quality. Distinguishing between background
and groundwater impacted by the tailings often requires statistical analysis.

Slide 12. The potential contribution of uranium and associated metals in the mineralized
zone to the natural background water quality at the Falls City, TX site was shown by the
high gamma signals due to uranium in the sandstone aquifer downgradient of the tailing
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site.

Slide 1.3. Cumulative frequency probability plots were used to separate the background
populations from the population of tailing impacted groundwater. Cumulative frequency
probability plots are a method for displaying data from histograms in linear fashion. A
change in slope of the line represents a different statistical population.

Slide 14. The plot of the uranium concentrations in the groundwater around the Falls City,
TX site shows the populations from the non-mineralized background, the mineralized
background, and the tailings seepage.

Slide 15. The mobility of the elements associated with seepage from uranium mill tailings
are controlled by pH or Eh. The mobility of metals that exist as cations are primarily
controlled by pH. The mobility of elements which exist as anions in groundwater at
ambient conditions are primarily controlled by Eh. The non-metal anions are mobile under
a broad range of pH and Eh conditions.

Slide 16. The mobility of the constituents are determined by major changes in the
chemistry at the interface between the tailings and the underlying soil and aquifer. As the
acidic tailings seepage mixes with the alkaline groundwater, the pH increases and the metals
which are controlled by pH precipitate. If the oxidized tailings seepage mixes with a
chemically reducing zone, such as a rock enriched in organic carbon or pyrite, the metals
which are controlled by Eh will precipitate. Downgradient of the interface zone adsorption
of tailings components is the primary mechanism affecting mobility.

Slide 17. Because the set of elements common to tailings seepage occur together at
elevated concentrations more consistently than the heterogeneous distribution of elements
in the mineralized background a simple method to distinguish monitor wells impacted from
natural mineralized zones was used to interpret the water quality data from Falls City, TX.
The monitor wells impacted by tailing seepage contained an oxidizing Eh and 5 or 6 of the
elements associated with tailings at concentrations greater than background concentrations.

Slide 18. Geochemical and contaminant transport modeling provide alternatives to predict
the groundwater impacts from a constructed tailings cell. Geochemical models calculate
the concentration of elements at one spatial and temporal point by means of
thermodynamic data or adsorption isotherms. Contaminant transport models generally
consist of coupling groundwater flow with a dispersion coefficient and a retardation
coefficient. Modeling of more complex situations can be attempted with coupling of
hydrologic flow with thermodynamic geochemical calculations.

Slide 19. Rather than a complex mathematical model coupling geochemistry and hydrologic
flow, hydrology and geochemistry can be conceptually coupled by defining the geochemical
discontinuities along the flow path. Geochemical calculations describing the mixing and
chemical reactions that occur at the points of discontinuity are source terms for the flow
model. Conceptually coupling geochemistry with flow must assume that the chemical
reactions are fast relative to the flow rate and therefore the chemical reactions occur at a
point along the flow line. Also the rock/soil must contain adequate buffer capacity to
control the reactions. For example, for acid neutralization of the tailing seepage the soils
must be buffered with carbonate minerals.
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Slide 20. An example of the retardation of uranium in groundwater by chemically reducing
conditions is the transport of contaminants from the raffinate pits at the Weldon Spring site.
Uranium concentrations in surface water of the raffinate ponds and Ash pond are as high
as several thousand parts per billion. The uranium concentrations in the groundwater a few
hundred feet from the sources are reduced by several orders of magnitude from the source
concentrations. Geochemical calculations show that organic carbon and pyrite in the
limestone aquifer create a reducing environment to allow the precipitation of uranium as
uraninite.

Slide 21. Comparison between the uranium concentrations and the nitrate concentrations
in the groundwater downgradient from the raffinate pits and Ash pond at Weldon Spring
further illustrate effective retardation of uranium relative to a mobile constituent such as
nitrate. The nitrate concentrations in the groundwater are greater than the surface water
concentrations in the sources which suggests an additional source of nitrate in the
unsaturated zone subjacent to the ponds.

Slide 22. Following from the natural occurrences of uranium and associated elements
precipitating in organic rich chemically reducing media, a design was developed for a
geochemical barrier at the base of a tailings cell. The barrier is constructed of a material
rich in organic carbon which would reduce the sulfate in the tailings to sulfide and
subsequently precipitate molybdenum, vanadium, and selenium as insoluble sulfide minerals.
Uranium precipitates as uraninite.

Slide 23. The effectiveness of a geochemical barrier is shown by the initial and final
concentrations in the groundwater as predicted by solution equilibria modeling.

Slide 24. In summary, the promulgation of the groundwater standards on tailings closure
regulations have added additional criteria to the UMTRA designs for tailings remediation.
Addressing the groundwater issues requires a determination of the problem as one of either
prevention or remediation of groundwater impacts. With an understanding gained through
an evaluation of the geology, hydrology, and geochemistry, the regulatory options are
evaluated in conjunction with design alternatives to develop a final design.
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REGULATORY STRATEGY

10 CFR Part 40

Amended November 1987 to incorporate 40 CFR

264 ground water protection into uranium mill

tailings disposal

Hazardous Constituent

• Point of Compliance

Background Concentration

Drinking Water Standards

Alternate Concentration Limits
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DEFINE PROBLEM

• Existing Tailings Locations

Groundwater Restoration

• Future Ground Impacts
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ALTERNATIVES

Regulatory Strategy

• Cover Design Limiting Infiltration

Compaction Minimizing Transient Drainage

• Liners/Base Material Reducing Permeability

Geochemical Treatment Reducing Mobility
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REDUCE INFILTRATION

• Multiple Layer Cover Systems

Reduce Permeability

• Increase Evapotranspiration

• Increase Runoff
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MINIMIZE TRANSIENT DRAINAGE

Unsaturated Flow Models

Optimize Moisture Content and Compaction

Low Permeability Liners
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REDUCE CHEMICAL MOBILITY

Geochemical Barriers

• Tailings Treatment
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CHARACTERIZATION

Geology

Hydrology

Water Quality Distribution

• Background Water Quality
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M

FROG POND

ftELDON SPRING
SITE BOUNDARY

500 250 0 500 1000

SCALE IN FEET

Groundwater above Top of Bedrock

v.',•/A Groundwater 5 to 15 Feet Below Top of Bedrock

i:::::::::i Groundwater 15 to 25 Feet Below Top of Bedrock

Depth of Groundwater Below Top of Fractured Limestone Bedrock
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BACKGROUND CONCENTRATIONS

Tailings in Mineralized Zone

Statistical Analysis
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pH - Eh CONTROLS OF MOBILITY

• pH - Al, Ba, Cd, Co, Cu, Cr,

Fe, Hg, Mn, Ni, Th, Ra, Zn

• Eh - As, Mo, Se, U, V

• Neutral - Cl, SO4, NO3
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TAILINGS
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WELLS IN UPPER AQUIFERS WITH

CONCENTRATIONS ABOVE BACKGROUND

Well
No.

709
906
919
904
607
836
676
918
921
914
913
951
924
922
677
957
940
965
963
962
961
954
953

EH

6.5
6.0
3.6
3.8
3.0
7.0
4.2
6.0
6.1
6.3
3.8
7.0
7.0
5.9
6.5
4.2
3.5
4.0
3.3
5.0
6.7
6.6
6.1

mV

Eh

+ 144
- 9 2
+ 71
+ 55
+570
+ 80
+430
+229
+ 198
+ 116
+ 58
+ 88
-160
- 84
-122
+ 30
+ 85
+ 48
+ 100
- 14
-140
-130
-97

Mo
>0.20

X

X
X
X
X

X

X

V
>0.09

X
X

X
X
X

X
X
X

X
X

—mg/1
Se

>0.30

X

X
X

X

X

X

X

As
>0.09

X

X
X
X
X

X

X

u
>0.40

X
X

X
X
X

X
X
X

X

pCi/1
Ra-226

>5.0

X
X
X

X

X
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MODELING ALTERNATIVES

Groundwater Concentrations Determined by

Thermodynamic Data or Adsorptioa Isotherms

Groundwater Flow

Contaminant Transport with Dispersion and

Retardation

Coupled Flow and Geochemistry
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CONCEPTUAL COUPLING OF

HYDROLOGY/GEOCHEMISTRY

Define Geochemicai Discontinuity Along Flow Path

Chemical Reactions Fast Relative to Flow Rate

Adequate Groundwater Buffering Capacity in

Soil/Rock
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SURFACE WATER and GROUNDWATER in SELECTED
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SOLUTION EQUILIBRIA MODELING SUGGESTS A
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SUMMARY

• Define Problem - - Prevention or Remediation

Characterize Geology, Hydrology, Geochemistry

Evaluate Design Alternatives

Review Regulatory Options

Develop and Demonstrate Design
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PILE STABILIZATION AND GROUNDWATER PROTECTION
AT TITLE I AND TITLE II UMTRA PROJECT SITES

Jack A Caldweil and Thomas A. Shepherd
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INTRODUCTION

There are at least fifty uranium mill tailings piles in at least ten
states that have been, are being, or must be stabilized to protect human
health and the environment. The piles at inactive sites that produced
uranium primarily for defense are being cleaned up by the U. S. Department
of Energy (DOE) as part of the Uranium Mill Tailings Remedial Action
(UMTRA) Project. Reflecting the legislation from which the UMTRA Project
derives, the inactive sites are often referred to as Title I sites. By
contrast the active, or Title II, sites are the responsibility of private
industry.

Successful remediation of both Title I and Title II sites, and advanced
plans for groundwater restoration and final pile stabilization at many
more sites, has highlighted the differences in approaches to and details
of Title I and Title II remedial actions.

This paper explains those differences. I set out first to describe the
laws and regulations that govern the programs. Then I describe the
standards formulated by the U. S. Environmental Protection Agency (EPA) to
govern remedial works. Next, I discuss the technical approaches adopted
for Title I and Title II sites to compile remedial designs, closure plans,
and groundwater protection strategies. Case histories of both Title I and
Title II sites are described. I enumerate and discuss the reasons for the
differences in the two programs from this discussion.

My reasons for undertaking a study of the differences arise from many
discussions with colleagues working in both Title I and Title II arenas,
seeking to explain why similar problems are dealt with differently by the
DOE on the one hand and private industry on the other. I have variously
been accused of excessive or inadequate conservatism, lack of or excessive
boldness, inept regulatory interpretation, and unreasonable cost
attitudes. I must therefore seek to understand and explain the basis of
these opinions.

Objectively, there is no good reason why a Title I site should be treated
differently from a Title II site or vice versa. Both contain uranium mill
tailings that could blow around, be transported by water erosion, cause
groundwater or air contamination, or be misused by humans and animals.
Both must be stabilized for 1,000 years to the extent reasonably
achievable, or at least for 200 years. And all piles, both Title I and
Title II, will be the responsibility of a governmental entity (state or
federal) in perpetuity.

In undertaking to explore differences between Title I and Title II
approaches, I hope to:

o Identify unwarranted differences and seek to eliminate those
that result in inappropriate expenditures,

o Explain justifiable differences,
o Identify technical approaches on one program that may be shown

later by experience on one or the other of the programs to be
inadequate or inappropriate,

o Establish that, as a consultant, I am serving the needs of my
client in a professional manner.
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It is not my theme or intention to suggest that what is being done on one
program or the other is wrong. I accept that in a free society, the
essence of which is mutual and professional checks and balances, there is
room for equally correct but different approaches. I accept that in a
free society somebody must judge and make a final decision if we are to
accomplish anything and advance. In uranium mill tailings remediation,
the role of judge has been assigned to the U. S. Nuclear Regulatory
Commission (NRC). They have the difficult and unenviable task of
reviewing the varying submissions from different designers and of deciding
what engineering works lead to compliance with the relevant laws and
regulations. Finally, I accept the basic concept of law, "stare decisis"
- the decision stands. Once the NRC has decided that a certain approach
complies with 40CFR192 or 10 CFR 40, this decision, as it were, must
remain binding on future generations, all public parties concerned, and
the different government agencies affected.

The perspective I provide in this paper is one of a moving scene. The
technology of uranium mill site reclamation is not now what it was a
decade ago, when work began. I entreat my reader to keep in mind that
differences in technical approaches may be simply the result of advancing
technical knowledge and understanding, and not of any personal
perspectives or prejudices. If, indeed, the differences I highlight stem
only from technology advances, then I rejoice, and believe this paper will
be another stepping stone in that technology advance leading to
cost-effective, prudent, and appropriate long-term stabilization of wastes
that, left unattended, could adversely impact human health and the
environment.
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PILE STABILIZATION AND GROUNDWATER PROTECTION
AT TITLE I AND TITLE II

URANIUM MILL TAILINGS SITES

REGULATORY BACKGROUND

The Uranium Mill Tailings Radiation Control Act of 1978 as amended (UMTRCA) notes
that uranium mill tailings may pose a potentially significant radiation health hazard to the
public. Accordingly, Title I (covering inactive sites) of the UMTRCA directs the DOE to
conduct remedial actions at the inactive sites to ensure compliance with standards
established by the EPA. The remedial actions are to be selected and performed with the
concurrence of the NRC. Upon completion of the remedial action, the NRC is
empowered to issue to the DOE a license to care for the remediated site in accordance
with an approved Long-Term Surveillance Plan (LTSP). The EPA standards for Title I
sites are published as 40 CFR 192 Subparts A, B, and C.

Title II of the UMTRCA deals with active uranium mill sites, which are the responsibility
of the commercial companies operating the associated mine or mill. Closure plans for
Title II sites are prepared and implemented by the private companies that own or are
responsible for the sites. Upon closure of the Title II site, responsibility for the site will
be transferred to the state in which the pile is located, if the state elects. If the state
elects not to take title to the site, the federal government, probably the DOE, will take
ultimate long-term responsibility for the site.

The design, operation, and closure of Title II uranium mill sites are governed by 10 CFR
20 and 10 CFR 40. (Note that the term "remedial action" applies only to Title I sites, and
the term "closure" applies to Title II sites.) Appendix A of 10 CFR 40 and Subparts D
and E of 40 CFR 192 set out standards that are equivalent in intention and technical
approach to the EPA standards of 40 CFR 192 Subparts A, B, and C, which govern Title
I remedial actions. The NRC is required to approve closure plans for Title II sites in
states under NRC licensing control or to concur that closure has been completed in
accordance with 10 CFR 40 for Title II sites in states where state agencies provide
regulatory control and if the site is to be transferred to federal control. Jn either case,
the NRC is to issue to the DOE (or the state), upon transfer of the site, a license for
long-term post-closure care.

The groundwater protection standards originally published by the EPA for Title I sites
were set aside by the Tenth Circuit Court, which remanded them back to the EPA "to
treat these toxic chemicals that pose a groundwater risk as it did in the active mill site
regulations." Proposed new groundwater protection standards were published in the
Federal Register Vol. 52 No. 185, September 24, 1987. Final standards have not yet been
published.

As required by the Tenth Circuit Court, the proposed Title I groundwater protection
standards parallel those applicable to Title II sites. Briefly, both require that the site be
remediated and existing groundwater contamination be cleaned up so that specific
maximum concentration limits (MCLs) or background concentrations are not exceeded.
Alternatively, the responsible organization may propose, and the NRC may concur in,
alternate concentration limits (ACLs). As a third alternative, for Title I sites only, and
only if specific conditions pievail, supplemental standards may be invoked; for example.
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on the basis that the groundwater constitutes a limited use aquifer or because cleanup is
not technically pracr-cable.

The Uranium Mill Tailings Remedial Action Amendments Act of 1988 allows the DOE
until September 30, 1994, (previously 1990) to perform remedial actions at designated
inactive uranium mill tailings sites. The authority to perform groundwater restoration is
extended without limitation.

The NRC, in the Federal Register (Vol. 55, No. 25, February 6, 1990), published a
proposed rule to issue general licenses that would permit the NRC to license the custody
and long-term care of reclaimed (Title I) or closed (Title II) uranium or thorium mill
tailings sites after remedial action or closure under the UMTRCA has been completed.
As the responsibility for both active and inactive sites will pass to the DOE (or the state),
the licenses will in essence be issued to the DOE.

The basic concept of the proposed rules is that the NRC would establish two general
licenses, one for Title I sites, and one for Title II sites. (A different license for each type
of site is required to deal with minor institutional differences between the two types.
From a practical perspective, the technical requirements of the two general licenses are
the same.) Once the general licenses are established, specific sites would be brought
within the ambit or included in the general license upon completion of the remedial
action or closure as documented by a closure plan (with which the NRC must first
concur) and formal receipt by the NRC of an acceptable Long-Term Surveillance Plan.
The two most significant differences between the licensing of Title I and Title II sites are
(a) that the state, at its option, may take over a Title II site, and (b) that Title II licensees
must pay a minimum of $250,000 in 1978 dollars to the general treasury of the United
States or the appropriate state to cover the costs of long-term surveillance and
maintenance.

An additional significant difference between inclusion of a site in the Title I as compared
to the Title II general license is that inclusion of a Title I site may be done in two phases.
The first phase allows the DOE to do all remedial actions, including complying with the
groundwater protection standards, at the disposal site. Thus a Title I site may be included
in the general license once the DOE has stabilized the tailings in a suitable disposal cell
which will not erode, require active maintenance, or allow seepage that leads to an
exceedance of the applicable groundwater constituent limits for that site. This must be
done before September 1994. In the second phase, which can go on for a long time
(potentially 100 years), the site would be included in the general license when existing
groundwater contamination at the processing site is cleaned up or otherwise brought
within the scope of the EPA standards for groundwater protection (e.g., by showing that
ACLs or supplemental standards are applicable).

The proposed Uranium Revitalization, Tailings Reclamation and Enrichment Act of 1987
was passed by the Senate (but to date not by the House). Among other things, the act
proposes to establish a fund to provide for the cleanup of 26 active uranium mill tailings
sites (Title II). Contributions to the fund would be as follows: 26 percent federal
government; 37 percent electric utilities; and 37 percent uranium mining companies. The
total estimated requirements for the closure of the active sites via the fund is $1 to $3
billion. As recently as December 1989, the Uranium Producers of America urged the
House of Representatives to follow the lead of the Senate and authorize the $300 million
needed from Congress to help pay for reclaiming active mill tailings sites.

In early 1990, the Office of Management and Budget (OMB) suspended review of the
EPA's proposed groundwater protection standards. The OMB has requested an
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explanation of the difference between the EPA's cost estimate for compliance with the
groundwater protection standards by the DOE at Tide I sites (about S200 to $300 million)
and the DOE's estimate (about $800 million). Furthermore, the OMB considers that the
health benefits of aquifer restoration need to be justified relative to the potential costs.
Note that the EPA and DOE cost estimates of actual work required to pump and treat
contaminated groundwater are similar. The DOE costs for the total program are higher
than the EPA's because the DOE includes the cost of factors such as land acquisition,
program management, escalation, contingency, and the like. The important point that
must be emphasized is that there is no significant difference between the EPA and the
DOE in identifying Title I sites where active groundwater cleanup will be required;
furthermore, there are no significant differences between the EPA and the DOE in
identifying aquifer restoration technologies to be used. It is fair to say that the DOE, as
one arm of government, is planning with respect to its proposed groundwater restoration
program to implement both the letter and the spirit of the regulations promulgated by
another arm of government, the EPA.

THE EPA STANDARDS

The EPA standards for long-term stabilization of active and inactive uranium mill tailings
piles (as set out in 40 CFR 192 Subparts A to D and Appendix A of 10 CFR 40) require,
briefly, that the remedial or closure works should remain stable to the extent reasonably
achievable for 1,000 and at any rate for 200 years; not rely on active maintenance; and
reduce the radon flux from the disposal cell to less than 20 picocuries per square meter
per second (pCi/m s).

The proposed EPA groundwater protection standards for Title I sites are divided into
three parts.

Subpart A provides standards that govern the design of the tailings disposal cell. The
standards include a list of specific hazardous constituents, a concentration limit for each
hazardous constituent, and a definition of the point of compliance. The list of hazardous
constituents and MCLs includes the list from the Resource Conservation and Recovery
Act (RCRA) plus four additional constituents (molybdenum, radium, uranium, gross alpha
and nitrate). The standards require a liner or equivalent if relocated tailings are placed at
a moisture content greater than their specific retention. Finally, the standards call for
post-remedial-action monitoring to verify design performance and corrective action plans
if the standards are exceeded.

Subpart B provides standards for cleanup of existing contamination at processing sites.
This involves cleanup by means of active restoration (for example, pump and treat
systems) to the levels specified in Subpart A. Alternatively, remediation of the
groundwater may be achieved by natural flushing if no public drinking water use exists
or is projected; institutional controls will effectively protect human health and the
environment; and the standards will be met in 100 years. Finally, supplemental standards
may be invoked to justify no action if the requirements of Subpart C are met.

Subpart C provides for the use of supplemental standards if the harm involved in an
action clearly exceeds the benefits of the action; restoration is technically impracticable
from an engineering perspective; or the groundwater is a limited use aquifer (i.e.. Class
III); in addition, however, the concentration levels must be as close as reasonable to the
otherwise prevailing limits.

The differences between the Title I and Title II groundwater protection standards are:
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o MCLs for molybdenum, uranium, and nitrate are added for Title I sites.

o For new facilities, the Title II standards call for a iiner regardless of the tailings'
placement moisture content.

o Title II standards do not explicitly provide for natural flushing under institutional
controls.

o Title II standards do not provide for supplemental standards.

ALTERNATE CONCENTRATION LIMITS

ACLs for groundwater may be proposed and justified at Title I or Title II sites. The
critical requirement of an ACL proposal is that the proponent must demonstrate that the
alternate concentrations will not adversely affect human health or the environment. In
addition, the proponent must demonstrate that the design results in concentrations as low
as reasonably achievable (ALARA).

The DOE has compiled a draft guidance document for the compilation of ACL
applications on the UMTRA Project. The proposed ACL procedure reflects EPA
requirements and practices. Furthermore, the DOE ACL guidance document essentially
follows guidance paths developed by the NRC for applying ACLs at Title II sites (NRC,
1988).

ACL applications considered by the EPA under the RCRA program for Superfund sites
have been time-consuming and expensive. Very few have been granted. The DOE is
concerned that the same may occur for ACL applications attempted for the UMTRA
Project. Certainly estimates of the time and cost to do the work laid down in the DOE
ACL guidance document indicate a long and expensive process: at the very least, for Title
I sites the local community and the affected state must support any proposed ACL higher
than a specified MCL.

The NRC believes ACL applications for both Title I and Title II facilities should and will
be simple and speedy. The NRC considers that the DOE is unduly pessimistic in its
evaluation of the difficulty, complexity, and cost of invoking ACLs. There is, to date, no
actual case history by which to decide which opinion is correct.

The Title II industry believes, on the basis of their reading of the regulations and
indications from the NRC, that ACLs can be, and should be, approved at many Title II
sites. For this reason, ACL applications are planned or envisaged as the means by which
groundwater standards will be achieved at many Title II sites.

COMPLIANCE WITH THE STANDARDS

PILE STABILIZATION

Various approaches to stabilizing a uranium mill tailings pile have been and will be
adopted. The most extreme approach to the design of a Title I disposal cell in terms of
infiltration control involves a multi-component (or full component) cover that
incorporates numerous redundant and dual-purpose components such as vegetation,
biobarriers, filters, low-permeability infiltration barriers, and radon barriers. The cover
probablv reduces the overall average water flux to the cell to between 1E-9 and 5E-8
cnr/cnir/sec. The sides of the pile are formed of clean fill dikes in which vegetation
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growth is permissible and through which the water flux is of no consequence. This
design is proposed at five UMTRA Project sites. The multi-component cover without the
clean fill dikes is proposed at an additional two sites. The remaining piles will be covered
with a clay radon barrier and erosion-resistant riprap. To date, Title II site cover designs
have not required such extreme measures to achieve regulatory acceptance.

The approach more common for Title II sites is to place a cover of compacted soil from
300 mm to as much as 3 meters thick over the reshaped tailings. This cover is designed
to control radon emanations and provide long-term surface stability, but does not have
infiltration control as a primary design objective. However, acceptable groundwater
protection has been achieved by these cover designs based on site-specific conditions and
the NRC's interpretation of their groundwater protection regulations. Why cover designs
differ so greatly between Title I and Title II sites may to some extent be based on site-
specific conditions, but must also be attributed to different philosophical approaches
taken by the DOE and industry as well as possible differences in the interpretation of the
requirements of the regulations by the DOE and private industry, and application of the
regulations by the NRC to Title I and Title II sites. An examination of these possible or
suggested reasons for perceived differences is the primary focus of this paper.

Regardless of the details of the disposal cell, the following design criteria and approaches
are used at both Title I and Title II sites:

o Performance of the remediated site for 1,000 years to meet the 10 CFR 40
criteria; Use only natural materials that have proven long-term durability and
integrity. Design for extreme events such as the probable maximum precipitation
or maximum credible earthquake.

o Protect groundwater Achievement of groundwater protection criteria by active
remediation, closure design, ACLs, supplemental standards, and natural flushing.
Shed water by causing it to run off top and side slopes. Use low permeability
layers to impede infiltration (for Title 1 sites only). Establish vegetation to cause
evapotranspiration.

o Minimize long-term maintenance: Reduce the potential for the establishment of
unplanned vegetation. Provide for the establishment of a stable vegetation
community in appropriate soil layers.

o Control dispersion of the tailings: Construct covers that will not erode by using
either riprap covers or vegetative covers with very gentle slopes.

o Prevent human misuse and detrimental intrusion to the pile by animals and
plants. (This is generally a criterion adopted for Title I sites, but not Title II
sites, which, for example, do not use biointrusion barriers. This criterion is not
directly derivable from the EPA standards, although avoidance of human misuse
and dispersion by animals was one of the reasons for promulgating the standards
in the first place.)

o Limit radon gas flux from the pile: Provide radon barriers of natural soil.

GROUNDWATER PROTECTION

Compliance with the EPA groundwater standards at either Title I or Title II sites may
involve one or more of the following:
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o Demonstrate that existing concentration levels do not exceed MCLs or
background. In such a case, all that is required is the production of documents
that meet the requirements of the National Environmental Policy Act (NEPA)
and the NRC to demonstrate .,dt further action is not required.

o Undertake active groiindwater cleanup.

o Justify ACLs. Documentation to satisfy NEPA requirements and the NRC will
be provided in accordance with standards requirements (see NRC, 1988 and
DOE, 1989b). In particular, the proponent must demonstrate that the ACLs will
not negatively affect human health or the environment and are ALARA.

o Demonstrate that natural flushing will reduce concentration levels to acceptable
levels (MCLs or ACLs) within 100 years, and that for that period institutional
control can be effected to prevent inadvertent use of the groundwater. (Explicit
provision for this approach is made for Title I, but not for Title II, sites.)

Active groundwater restoration may involve a number of approaches, including the
following:

o Extract all contaminated groundwater, and treat it via evaporation.

o Extract and treat a limited amount of the contaminated groundwater and allow
natural flushing to effect the final cleanup to the ultimate standards.

o Treat contaminated zones in situ by bioremediation or geochemical remediation.

The most significant difference between potential Title I and Title [I approaches to
compliance with the groundwater protection standards is that Title I sites may justify no
active or at least minimal groundwater treatment on the basis of supplemental standards.
Supplemental standards at Title I sites may be invoked if:

o The remedial works would present a substantial risk to workers or the public,

o Aquifer restoration would cause excessive environmental harm,

o Aquifer restoration is technically impracticable.

o The groundwater is defined as limited use (i.e., a yield of less than 150 gallons
per day, total dissolved solids in excess of 10,000 mg/1, or widespread ambient
contamination not due to activities at the site).

o The concept of ALARA is met.

TITLE I REMEDIAL ACTION STATUS

PILE REMEDIATION

In the early phases of the UMTRA Project, the standard cover was simply a clay radon
barrier, at least 450 mm thick, a bedding layer of sand, and an erosion-resistant layer of
durable rock riprap.
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Two significant events caused a reevaluation of this design. The first was the growth of
unplanned vegetation on the Shiprock, New Mexico, and the Burrell, Pennsylvania piles.
This vegetation may be growing into the radon barrier. Recent studies have shown that
vegetation in simple soil covers on uranium mill tailings piles results in significant radon
release (Morris and Fraley, 1989). While the methods and results of the studies are
controversial and open to different interpretations, the DOE undertook to reevaluate the
cover details needed to prevent the potential unacceptable consequences of uncontrolled
vegetation growth on piles (i.e., increased radon emanation). The result for sites in wetter
climates is a multi-component cover (see below). For drier sites, the DOE now uses a
very permeable bedding layer to expedite precipitation shedding, hence reducing the
development of a moist zone in the cover that is conducive to vegetation germination and
growth.

The second significant event that caused the DOE to reevaluate cover designs was the
publication of revised (proposed) groundwater protection standards. Examination of the
new standards revealed that to meet the standards it would be necessary to adopt one or
more of the following additional design features (the DOE considers that these design
approaches are appropriate both if MCLs are to be achieved or ALARA is to be
established to support ACLs):

o Covers that resulted in very low infiltration rates.

o Geochemical modification of the tailings or the leachate.

o Placement of the tailings in a very dry condition.

o Relocation of the tailings to sites where supplemental standards are applicable.

The combined effect of these two events is the use of clean fill dikes around the cell and
a topslope multi-component cover that includes, from the top down:

o Vegetation for evapotranspiration, erosion protection, and controlled growth,

o Gravel mulch for erosion control.

o Random soil for controlled vegetation growth and as a reservoir for
evapotranspiration and reduced infiltration.

o Filter.

o Biointrusion barrier.

o Infiltration barrier of CLAYMAX or sand amended with a high percentage of
bentonite.

o Radon barrier of silt or clay.

These design details have been criticized by many as excessive, redundant, or
unnecessarily costly. This may be so, but the DOE has consciously sought to avoid extra
cover components which are not absolutely proven tc be needed to secure timely NRC
concurrence. A design for a cover that incorporates all the above listed elements was
submitted to the NRC more than a year ago. To date, no official comment has been
received.
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Remedial actions, i.e., disposal cell construction, are complete at eight of the 24 UMTRA
Project sites. None have been licensed by the NRC. Construction is in progress at six
sites, and disposal cell design is well advanced at the remainder.

The designs of the cells have changed in response to the proposed EPA groundwater
standards. Hence, cells still to be built may differ from those already completed. The
total cost impact of changing the standard disposal cell design to achieve compliance with
the EPA groundwater protection standards is on the order of 64 million dollars.

The Green River, Utah, pile remedial works are a good example of the rigors to which
UMTRA Project disposal cells are subjected. The DOE believes that geochemical
modification of leachate from the cell by foundation materials will result in MCLs or
background groundwater concentration levels.

The NRC was not convinced that the DOE had assembled sufficient data to prove the
geochemical argument. With a contractor waiting to place tailings, the DOE elected not to
pursue the geochemical argument. Instead, it chose to place the tailings very dry (i.e., at
seven percent moisture content, a non-standard procedure that often created so much dust
that Utah air quality standards were almost violated). Also, the DOE placed a dry buffer
layer at the base of the cell. Calculations show that the resulting leachate, unmodified by
any geochemical processes, will not reach the groundwater for at least 200 years. Hence,
the NRC defined a variant of the MCL approach, now called the travel-time argument.
This approach accepts that the EPA groundwater protection standards are met because
MCLs will not be exceeded for at least 200 years.

The potential criticism of this travel-time approach to meeting groundwater standards is
that it is not envisaged, in fact, by the EPA standards, and is in truth contrary to the
spirit of the regulations. If the rock providing erosion protection deteriorates in 200
years, it will be a small matter for a future society to replace the rock. Little or no harm
is done to the environment by some deteriorated rock, and the repair cost is small.
Conversely, when in 200 years the groundwater is contaminated by leachate newly arrived
at the water table, society is faced with an expensive and impossible dilemma. Should it
once again relocate the tailings? Should it undertake perpetual aquifer cleanings? Should
it refurbish a pile that already has a cover, letting a flux of only 10E-8 cm /cm /sec
infiltrate the cell? I don't know now, and I doubt society, 200 years hence, will know
either. Surely groundwater compliance should be based on the steady state performance
of the cell, not its transient behavior?

GROUNDWATER STANDARDS COMPLIANCE

The DOE adopted the following policy when the proposed EPA groundwater protection
standards were first published (DOE, 1989a):

During the period prior to promulgation of the final standards, the DOE intends
to comply with Subparts A and C of the proposed standards as they apply to
disposal sites and the design and construction of disposal cells. The provisions of
Subparts 6 and C, as they apply to groundwater remediation, will be complied
with following promulgation of the final standards.

In anticipation of promulgation of the final groundwater protection standards in 1990, the
DOE has proposed a budget for a new program leading to compliance with the standards.
Congressional funding has not yet, however, been provided. The anticipated budget for
demonstrating and achieving compliance with the groundwater standards is about $800
million.
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When Congressional funding is provided and the new UMTRA Project groundwater
compliance program undertaken, detailed site planning may begin. The normal flow of
activities will probably be:

o One to five years of site characterization, including field and bench-scale testing
of potential contaminated water treatment processes.

o Preparation of NEPA documents.

o Preparation of groundwater compliance plans and/or demonstration documents
for submission to the NRC to obtain their concurrence.

o If active restoration is not to be done at a site, inclusion of the site in the general
NRC license after concurrence by the NRC on appropriate documents such as the
compliance demonstration report and the LTSP.

o Allowance of sufficient time to pass for natural flushing to restore groundwater
quality to acceptable regulatory limits.

o If active restoration is to be done, preparation of a detailed plan and
implementation of active restoration activities.

o When active restoration is complete, inclusion of the site in the general NRC
license after they have concurred in the appropriate documentation.

Because of the need for detailed programmatic and site planning, including prioritizing
sites, preparing NEPA documents, characterizing sites, preparing detailed remedial action
plans, and obtaining NRC concurrence, the start of actual active groundwater cleanup
may not begin until at least five to seven years after the start of the program by the
DOE. Completion of all activities at the 24 UMTRA Project sites may take between 30
and 100 years. Certainly it is not improbable that the last UMTRA Project site will be
brought under the general NRC license in the year 2090.
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TITLE II REMEDIAL ACTION STATUS

TAILINGS STABILIZATION

Construction of surface reclamation has been essentially completed at three Title II sites
and is in various stages of completion at other sites. Range (1989) describes the cover for
the Exxon Wyoming uranium mill tailings pile. The tailings at that site will be covered
with 1 meter of sandy clay compacted to 95 percent of standard proctor density and 150
mm of topsoil. The thickness and configuration of the soil cover was established to
control radon flux from the pile and to provide long-term stabilization. Groundwater
protection standards will be achieved through the submission of an ACL application.

At Ray Point, Texas, the Title II uranium mill tailings pile has been covered with 1.2
meters of soil and vegetation (Miller, 1986). Runoff and erosion control is achieved with
a gentle, half percent topslope that directs water to a broad swale down the central part
of the pile.

The Quivira Mining Company pile near Ambrosia Lake, New Mexico, covers 200
hectares, is 30 meters thick, and contains 30 million tons of tailings. Reclamation
involves a 300 mm thick soil cover and rock riprap on the sides. To quote the source of
this information (Albuquerque Tribune, 1990), "Quivira is following a reclamation plan it
submitted in 1986. The NRC has given Quivira oral approval but not written approval."

The Atlas pile in Utah is in the floodplain of the Colorado River. Groundwater
contamination of the alluvial aquifer beneath the pile has been detected to 40 meters in
depth. The proposed closure plan involves stabilization in place with a soil cover. The
state considers such remedial works inadequate for environmental protection, and has
declined to accept this remediation proposal (Anderson, 1990).

Shepherd and Abt (1988) compare remedial action plans for two adjacent sites in Texas.
One is a Title I facility, the other is a Title II facility. At the Title II Conquista site,
construction of which is partly complete, the proposed closure plan involves the placement
of fill material over the tailings to create a very gently sloping domed surface. The
resulting soil cover and radon barrier will be stabilized with vegetation. The outer slopes
will be five to one, and will be stabilized against erosion with vegetation. Analyses
according to procedures recommended by the NRC (1989) show that the existing earthen
embankment that surrounds the Conquista tailings impoundment is sufficiently thick to
isolate the tailings from predicted gully intrusion, and that the vegetation-stabilized soil
will provide acceptable erosion control. The surface remediation for the Conquista site
has b-jen approved by the state of Texas Department of Health, but not by the NRC, and
is under construction.

The reader may note differences between the degree of conservatism in the remediation
of Title I and Title II sites. One reason for this may be that the designs of Title I
disposal cells, for the most part, are being compiled to achieve compliance with the
groundwater standards, primarily MCLs. To date, ACLs have not been used as an
integral part of the groundwater compliance strategy for the design of any disposal cells
on the UMTRA Project as a matter of DOE policy. This is not the case for most Title II
sites, where disposal cell designs have been formulated to achieve the stability criteria and
groundwater protection standards with the application of ACLs after proof has been
provided that MCLs cannot be met with reasonable active remediation and that an
ALARA approval to close has been accomplished.
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It is certainly the case for Title II sites that economic considerations, a realistic evaluation
of public health risks and environmental quality, and the industry's interpretation of 10
CFR 40, Appendix A, criterion 5, leads the industry to assume that ACLs can be
approved to achieve groundwater protection standards on the basis of the surface designs.
It is also the case that active groundwater remediation is in progress or planned at most
Title II sites. This groundwater remediation has been required by the NRC as part of
the ultimate application of ACLs as a demonstration of the effect of active remediation
on MCLs and to show that an ALARA approach to remediation has been taken.

RELOCATION AND COLOCATION

The Title II regulations call for the avoidance of multiple, separate disposal facilities.
Colocation of tailings impoundments is considered desirable. To my knowledge, no Title
II facilities are being relocated or colocated as part of the closure program.

By comparison, twelve of the 24 Title I sites are being relocated, either to remove them
from urban centers (such as Salt Lake City, Utah, and Grand Junction, Colorado) or to
take them out of floodplains (such as Gunnison and Slick Rock, Colorado). Community
pressure to relocate piles from areas considered vulnerable by the community has been
intense at sites such as Gunnison. The Riverton, Wyoming, pile has been removed from
Native American tribal lands and relocated with a Title II facility at Gas Hills. Here also
community concerns were a significant factor in the decision to relocate the pile.

The possibility of colocating the Ambrosia Lake, New Mexico, and the Falls City, Texas,
piles with Title II facilities has often been discussed. To date, short-term (25 years) cost
considerations and institutional constraints have precluded this.

The Monticello, Utah, uranium mill tailings pile, which is neither a Title I nor a Title II
facility, but which is a National Priority List Superfund site to be remediated by the
DOE, will be moved out of a floodplain to high ground. Current plans call for
encapsulating the tailings within a clean fill dike, and covering them with a multi-
component cover.

A reason for relocating so many Title I facilities may be their current undesirable
locations in floodplains and urban areas. Certainly the DOE has tried, without success,
to argue against the excessive relocation costs for piles in floodplains by appealing for
lesser design floods than the probable maximum. Such appeals have not been successful.
Generally, community concerns and desires have been considered and met.

Another reason for large-scale relocation of Title I piles from floodplains is that the
alluvium found beside rivers is usually permeable, and such permeable deposits often
contain groundwater that contains leachate from the piles with concentrations in excess of
those of the EPA standards. To demonstrate that stabilizing a pile in place in a
floodplain will result in a stable facility that protects groundwater has generally not been
possible for the DOE.

Moreover, community concerns about pile stabilization in floodplains at Grand Junction,
Gunnison, Ni turita, and Slick Rock, Colorado, have played a part in the DOE's decision
to relocate such piles. The public nature of the Title I program, with individual site
Environmental Assessments (EAs) or Environmental Impact Statements (EISs), has resulted
in the public sensitivity and responsiveness the DOE has displayed in relocating piles.
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DIFFERENCES BETWEEN TITLE I AND TITLE II APPROACHES

I may compare some obvious differences between Title I and Title II design approaches
by considering specific design components, as follows:

o Radon Barrier The Title II Quivira pile radon barrier is reported to be 300 mm
thick. The minimum thickness the NRC will accept for Title I facilities is 450
mm. This is because of concern for contamination of the first lift by the
tailings, on which it is placed. Moreover, a cover of only 300 mm thickness can
be placed in two lifts, each of 150 mm. The statistical probability of overlapping
or coincident defects is high with only two layers. Hence, a three-layer, 450 mm
thick barrier is considered the minimum. The DOE generally accepts and
concurs with the NRC concerns in this regard.

o Infiltration Barrier Title I sites have placed infiltration barriers (doubling as the
radon barrier) to hydraulic conductivities as low as 10E-8 cm /cm /sec. A
bentonite amendment to achieve this permeability has been required. Low-
permeability infiltration barriers are required on Title I sites because, generally,
the approach to groundwater protection is to limit infiltration into, and hence
seepage from, the disposal cell.

In order to reduce infiltration further at certain Title I sites, the DOE is using or
proposing to use CLAYMAX or sand amended with up to 25 percent bentonite.
This could conceivably, in conjunction with other cover components, reduce
hydraulic conductivities to as low as 10E-9 crcr/cm /sec.

Low-permeability infiltration covers have not been used at Title II sites The
reasons for this are as follows. Generally, only the issue of surface stabilization
has been formally addressed on Title II sites. To expand and explain: There are
two main parts to the EPA standards applicable to all uranium mill tailings piles.
The first is the surface stabilization requirement; the second is the groundwater
protection standard. To date the Title II sites, where remedial work has been
done, have addressed only surface stabilization. Groundwater protection has
been postponed until sometime in the future. The Title II operators consider that
in many instances ACLs will be the basis for establishing compliance with the
groundwater protection standards. Freed of the immediate need to consider
groundwater protection standards, the Title II pile remediators have not had to
consider seepage reduction or the use of low-permeability components in the
cover. The Title II pile remediators moreover consider their current covers
ALARA. If, in the future, the NRC declines to concur that current surface
stabilization works constitute ALARA for groundwater protection, some in the
industry have indicated a willingness to consider the matter in court.

o Biointrusion Barriers: In order to control, prevent, or at least inhibit animal and
root penetration of the cover, Title I sites generally incorporate a biointrusion
barrier. In a simple cover, the erosion control riprap doubles as the animal
intrusion barrier. For vegetated covers, a distinct rock or cobble layer is used.
While there is considerable controversy about the efficacy of such biointrusion
barriers, the DOE considers them a prudent design feature. Recent literature
showing the potential negative impact of vegetation growth into uranium mill
tailings piles supports the reasonableness of the DOE position.

By contrast, biointrusion barriers are not generally used on Title II facilities.
This is because the Title II remediators believe that biointrusion barriers are not
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required by the EPA standards, and do not, in fact, work to preclude vegetation
growth from the soil layer to the radon barrier. The NRC, one may assume,
concurs with this technical approach, for the NRC has approved Title II pile
closure plans that have no biointrusion barriers.

Because of the high cost of biointrusion barriers, the criticism leveled at their
functionality, and the presumed NRC technical position, recommendations have
been made to the DOE to consider not incorporating biointrusion barriers in
future disposal cell covers.

Vegetation: Where vegetation is specifically provided for on Title I sites, a
distinct soil layer is constructed. This may be as thick as 1 meter or more. This
provides ample depth for roots. The biointrusion barrier underlies the soil and
rooting zone.

At the Title II sites, a 150 mm soil layer is generally provided for vegetation.
Roots may grow into the underlying radon barrier, which could be up to 1 meter
thick.

Erosion Control: On Title I sites, erosion control is provided either by the rock
riprap or by a gravel mulch over the soil and vegetation growth medium.

On some Title II sites, such as Quivira, a similar approach is used. Generally,
however, the preferred approach is to use very flat slopes (i.e., less than one-half
percent) on the top.

Often at Title II sites the sideslopes are underlain by clean fill embankments that
were part of the original impoundment construction (Shepherd and Abt, 1988).
As part of the philosophy that accepts that erosion may occur provided it does
not, for at least 200 years, intercept the tailings, such sideslopes are incorporated
as part of the final reclamation plan.

Using procedures documented by the NRC (1989), the Title II industry prefers to
demonstrate that the 200-year gully development in such dikes will not intersect
the tailings.

Conversely, the DOE, which is generally held to the 1,000-year requirement (and
not the 200-year default value of the EPA standards), places rock erosion
protection over even clean fill sideslope dikes.

Costs: The total cost of the Title I program for pile stabilization and vicinity
property cleanup will approach $1.0 billion. Of that, about one-third to one-half
will be for pile stabilization (the remainder is for cleanup of vicinity properties).
The cost of aquifer restoration is currently estimated to be about $800 million.
As previously noted in this paper, Congressional funding is currently being
sought to assist with the estimated $1 to $3 billion cost of Title II remediation.

The only direct, site-by-site, Title I versus Title II cost comparison available to
us is for Ambrosia Lake (Albuquerque Tribune, 1990). The 3 million tons of
Title I tailings will cost up to $25 million to remediate. The 33 million tons of
Title II tailings will cost $14 million to remediate. It is difficult, and probably
unfair, to compare these costs directly. The Title II work is being done by the
private mining company involved. The cost quoted may not account for all
overhead and the fact that existing employees are involved. By comparison, the
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Title I work will be done by contractors subject to all the requirements and
public scrutiny that currently attend DOE cleanup activities. The Title I cost
also includes the cost of mill demolition; hence, these costs are not directly
comparable.

o Time: The Quivira Mining Company submitted their reclamation plan to the
NRC in 1986. To date they still have no written approval of the plan. This is
not serious, as there is no legally mandated end date to the Title II program.
However, the Title I program must, by law, be completed by 1994. It simply is
not possible to accommodate four-year NRC review delays. At Quivira they are
proceeding without official NRC concurrence. This option is not open to the
DOE; tailings stabilization simply cannot begin until the NRC concurrence has
been obtained. Hence, the DOE often adopts conservative design details that
expedite NRC concurrence. Conversely, the Title II industry can accommodate
the longer NRC review of less costly, less conservative design details.

o Groundwater Protection: Since publication of the proposed EPA groundwater
protection standards applicable to Title I sites, the NRC has concurred on the
following groundwater compliance strategies: supplemental standards for Spook,
Wyoming, and Ambrosia Lake, New Mexico; and the so-called "travel-time
argument" for Green River, Utah. The travel-time argument is a variant of the
MCL/background approach. In essence, it says that MCLs will not be exceeded
for at least 200 years, when the first wave of contaminated leachate will reach
the groundwater table. The groundwater strategy for other sites yet in the works
is primarily MCLs or supplemental standards.

The DOE is considering an ACL application for Durango, Colorado. Generally
the DOE does not prefer the ACL approach because of the time and cost
potentially involved. In particular, the general argument against ACLs for piles
to be relocated to a new site (50 percent of the Title I facilities) is that if ACLs
are required, a better site might have been chosen.

Shepherd and Abt (1988) conclude that, with regard to surface stability, while the cover
options employed for Title I sites are generally quite different from those commonly
proposed for Title II sites, the differences are primarily due to differing site conditions,
such as the presence or absence of earthen embankments. They conclude that differences
also result from the confidence level provided by the available technology and the
application of sound engineering to address the site-specific conditions that exist at the
different sites and the different levels of risk (and reward) the two different entities,
public and private, are willing to take. They further conclude that differences cannot be
attributed to any basic difference in the technical criteria or engineering philosophies
used to develop remediation and closure plans, or to the political or economic constraints
that could influence decisions. Shepherd and Abt, however, did not address groundwater
issues or recent DOE cover designs.

With regard to the differences in approach to groundwater protection, the basic cause may
be the fact that there is a legally mandated date of 1994 for completion of Title I
remediation, as compared to the indefinite future for Title II sites. Because of this, there
is clearly a managerial imperative to complete work at Title I sites in the time allowed.
This binding time constraint, and the DOE's prediction f̂ a protracted procedure required
for the approval of ACLs, yields a situation where the DOE has decided to attempt to
meet the EPA groundwater standards through engineering designs. In contrast, the Title
II operators, who are not constrained by a mandated completion date and have determined
that ACLs can be approved as provided in 10 CFR 40, can and are proceeding in
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reclamation design with more cost-effective closure plans that, will, in most cases, achieve
groundwater protection via ACLs after demonstration that MCLs cannot be met and that
an ALARA closure has been accomplished.

The NRC does not believe there are any significant differences between Title I and Title
II sites. To the extent there are differences, if any, the NRC staff appear to consider that
the differences may arise from the following perspectives I have heard expressed at
various times in informal conversations:

o Differences in the laws and regulations governing the two programs.

o The DOE's policy decision not to pursue ACLs as an option to achieve
groundwater compliance.

o The significant body of data at Title II sites that indicates that even for
unremediated piles, groundwater contaminant concentrations are decreasing and
not increasing with time.

o The DOE likes all plans submitted to be perfect; Title II installations are
prepared to negotiate design details.

o The DOE has more money than the Title II industry,

o The DOE is motivated more by schedules than by cost.

One final possible reason for perceived differences between Title I and Title II sites is
that most of the Title II sites are dealt with by the NRC Denver office, whereas many
Title 1 sites are dealt with by the Washington group of the NRC. It is generally
acknowledged on the UMTRA Project that there are differences in approach and
perspective between the Denver and Washington NRC offices. The latter is best
described as conservative but innovative, with an Eastern perspective; the former is
traditional but bold, with a Western perspective.

In theory and in practice there should be no differences. The problems are the same, the
regulations that affect technical approaches are essentially similar, and responsibility for
ali sites may ultimately pass to the federal government.

The inconsistencies that are apparent result in what appears to Title II owners as excessive
and inefficient closure plans at Title I sites. While specific conditions differ at all sites
and require different technical approaches, I believe that site conditions alone cannot
account for all the perceived and actual differences in remediation approaches.

I believe that the differences arise from a blending of many factors: regulations,
government versus private sector perspectives, perceived regulatory treatment, permissible
schedules, available funding, consultant initiatives, and general public perception,
demands, and involvement.

I acknowledge that there may indeed be no such thing as a single objective reality in
remediating or closing uranium mill tailings piles. It may be that it is all in the frame of
reference—the particular client, the understanding and interpretation of regulatory
requirements, and the implications for final site licensing and transfer.

To avoid future problems, expense, and possible legal action, I believe that the causes of
the differences should be fully explored and documented, and those that are not justified
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should be removed, avoided, or alleviated. This paper has done no more than point to the
situation. I have not fully defined it, and I certainly have not solved it. I hope, however,
that this first attempt will lead to productive discussion and a serious effort to clarify and
avoid future difficulties.

CONCLUSIONS

Both the Title I and the Title II programs are moving to stabilize uranium mill tailings
piles ind clean up groundwater contaminEited by past activities. Both programs can point
proudly to progress and success: piles have been and are being stabilized and groundwater
protection is being addressed.

The very act of successful pile remediation has brought into clearer focus the similarities
and the differences in technical approaches adopted in the two programs. All concerned
agree that there are differences; none concur on the source or cause of the differences.

This paper has attempted to document aspects of the current state of uranium mill tailings
pile remediation. I have tried to establish a basis for further discussion and elucidation of
questions that arise. 1 hope that my attempt is viewed for what it is: a bona fide attempt
to improve and progress through fact and understanding.

Reviewing the aims I set myself in the introduction, I may conclude thus:

o Those in the Title II industry believe the extreme conservatism and expense of
Title I designs are unnecessary and unwarranted.

o The Title I program believes that its conservative designs are a direct result of
the governing standards and the demands of the regulations, and the realities of a
program with a legally mandated end date.

o The major justifiable design difference is the approach to erosion control based
on site-specific conditions. The justification is the presence of clean fill dikes
and a greater reliance on vegetation control. (The NRC's recently published
Staff Technical Position on surface stabilization provides specific guidance for
determining acceptable surface stability.)

o One major reason for differences may be that 50 percent of Title I piles are to
be relocated, while no Title II piles are being relocated.

o Another major reason for differences may be that Title I remediation involves
demonstration of simultaneous compliance with stability and groundwater
protection standards, whereas to date the Title II facilities have been designed
only for surface stability; consideration of groundwater protection has been
postponed to the future, and hence infiltration control is not a cover requirement
for Title II piles.

I happily acknowledge that consultants, such as myself and those who work for the Title
II owners, may have differences in our philosophies, attitudes, and approaches. While
different, I believe all are professional in their honest, competent advice to clients who
are attempting to comply with regulations and regulators who are as human as we are,
and who all are genuine in their desire to protect human health and the environment.
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THE PURPOSE OF THIS
PRESENTATION IS FOURFOLD

1st

• Follow documentation process for specific
removal actions at the Weldon Spring site

• Discuss public participation

• Review lessons learned

• Consider possible SEISM 5 impacts on
future removal actions at DOE Superfund sites



REMOVAL ACTIONS CAN BE TAKEN AT
SUPERFUND SITES TO MITIGATE
RELEASES OR THREATS THEREOF

Proposed management of contaminated
surface water in the quarry

Proposed management of contaminated
surface water at the chemical plant area



AN EE/CA WAS PREPARED FOR THE
QUARRY ACTION AND A DISCHARGE
PERMIT APPLICATION WAS FILED

EE/CA NPDES Permit
Application

Public
Meeting/Hearing

Responsiveness
Summary

Permit
Appeal

Follow-Up
Meetings

Appeal
Dropped
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THE PUBLIC RESPONSE
WAS GENERALLY FAVORABLE

Appreciation
- demonstrates progress
- responds to demands
- prevents worsening threat

Concerns
- residual uranium
- radon
- funding



AN EE/CA AND DISCHARGE PERMIT
APPLICATION FOR THE SITE WTP
ARE IN PROGRESS

Piggyback on the quarry experience

Project public concerns

Expand ARARs

Track with other interim responses

identify role in overall site process



LESSONS LEARNED: BE CREATIVE,
CONSISTENT, AND CONSCIENTIOUS

Develop and pursue a sensible plan

Involve the public early

Be conscientious in the follow-up

Enjoy CERCLA/NEPA m



A SENSIBLE PLAN IS THE KEY TO SUCCESS
FOR THE REMOVAL ACTION PROCESS

Scope
- understand big picture
- document in Work Plan

Implement
- coordinate agencies
- negotiate release limits
- consider the audience



EARLY PUBLIC INVOLVEMENT
WILL MINIMIZE SURPRISES

Notify the public

Solicit their input

Make presentations to various
interest groups

- politicians
- neighbors (schools)
- local environmental groups



A CONSCIENTIOUS AND PATIENT
FOLLOW-UP IS ESSENTIAL TO SURVIVING
THE PROCESS TO COMPLETION

• Draft the Responsiveness Summary ASAP

• Track CERCLA and NEPA close-outs

• Hold group meetings

• Conduct site tours

• Document agreements



INTEGRATING CERCLA AND NEPA CAN
MAKE YOU CRAZY (Here are some lessons
we've learned)

• Compromise on engineering detail

• Address cumulative impacts

• Do your ARARs homework

• Incorporate certain NEPA requirements
in the RS

- floodplain SOF, due to detailed design
- worker dose calculations

• Track the dual sign-off



SEN-15-90 WILL CHANGE THE
REMOVAL ACTION PROCESS

R

Early external involvement

Probable schedule delays
for EA-level actions

Rush for MTFs

Possible relief via CXs for
smaller actions



Session 5

Environmental Compliance:
Concurrent Workshop Session



CERCLA FEDERAL FACILITY AGREEMENTS

Steven R. Woodbury
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Interagency Agreements under CERCLA

• Required by CERCLA Section 120(e)(2)

• Within 6 months after completion of RI/FS

• For remedial action



DOE Policy to Negotiate Federal Facility Agreements

• DOE Order 5400.4, "CERCLA Requirements"

• Enter into agreements early in remedial process

• Integrate CERCLA and RCRA cleanup provisions

• 3-party; include state whenever possible

• Approved negotiation strategies

• Approval by S-l necessary



-p.

EPA Policy

Supports entering agreement early
in process

Encourages states to participate

Establishes schedule guidance

- 90-day negotiating period

- 30-day extension

- Elevate to Headquarters



Federal Facility Agreements under CERCLA Section 120

1. Model provisions

• Modifications will be necessary to incorporate state role and concerns

• Modifications may be necessary if scope of agreement includes RCRA
activities

2. Other provisions

• Generic table of contents lists 27 provisions

• Language available; negotiable

• Vary based on scope of agreement (CERCLA or CERCLA/RCRA)

3. Technical action plan (scope of work)

• Site specific; negotiated

• CERCLA activities or CERCLA/RCRA activities

4. Schedules
• Site specific; negotiated



00

Model Provisions

Negotiated by DOE and EPA Headquarters

Assure policy and legal consistency DOE-wide

Expedite site-specific negotiations

Similar provisions negotiated between DOD and EPA

State role to be included site-specifically



Ten Model Provisions (Plus Model Title Page):

• Jurisdiction

• Purpose

• Statutory Compliance/RCRA-CERCLA Integration

• Consultation with U.S. EPA

• Resolution of Disputes

• Enforceability

• Stipulated Penalties

• Extensions

• Force Majeure

• Funding



Title Page

FFA or IAG?

• FFA is "umbrella" which includes the IAG required under
CERCLA 120(e)(2) for RD/RA

• FFA includes RI/FS required under CERCLA 120(e)(l)

• Scope of FFA is RI/FS through RA for all operable units at
an NPL site



Jurisdiction

• References CERCLA 120(e)(l) and 120(e)(2)

RCRA 6001, 3008(h), 3004(u) and (v)

Executive Order 12580

AEA

NEPA

Should be modified to add state authorities



Purpose

.u

• Specifies that FFA is framework for entire CERCLA process
(RI through implementation of RA)

• Can be modified to include references to RCRA activities



Statutory Compliance/RCRA-CERCLA Integration

• FFA activities to satisfy corrective action requirements of RCRA
3004(u) and (v) for the final RCRA permit and RCRA 3008(h) for
interim status facilities

• RCRA is an ARAR pursuant to CERCLA 121

• FFA incorporated into final RCRA permit, when issued



Consultation with EPA

• Review and comment process

• "Draft" and "Final" designations

• Primary and secondary documents concept

• List in model provision is potential list - should be negotiated

• Major DOE concern related to length of time for responding to comments;
can be extended or can negotiate longer review/response times

• Other concern related to clarification of EPA reviews vs public reviews



Resolution of Disputes

• Similar to INEL COCA provision agreed to 7/87

• Negotiated reference to "in accordance with applicable laws and
procedures" (EO 12088)

• Negotiated requirement for written record

• Negotiated longer time periods for several steps

• Negotiated prior notification of request for work stoppage



Enforceability

• CERCLA 310 (citizen suit provision)

• CERCLA standards, regulations, conditions, requirements,
orders, incorporated into FFA are enforceable (by citizens,
including state)

• Timetables and deadlines are enforceable

• CERCLA 109 - civil penalties



Stipulated Penalties

• Penalties which are specified as a condition to a legal agreement

• Required by CERCLA 121 (e)(2) in consent decrees with PRPs

• CERCLA 109 authoritites

• Relationship to CERCLA 122(1) penalties

9 Original draft provision modified significantly through negotiations
- Assessed penalties reported in Annual Report to Congress
- Funds for payment must be specifically authorized and appropriated

• Consensus within DOE to accept revised provision

• Assessment and/or payment cannot constitute "diligent prosecution"



si
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Extensions

Timetable or deadline shall be extended

- Timely request

- Good cause (defined broadly)

Can invoke dispute resolution to determine if good cause exists



Force Majeure

Defined broadly

Does not include increased costs



Funding

• All payments or obligation of funds subject to availability of
° appropriated funds (Anti-Deficiency Act)

• EPA and state reserve their rights to enforce if appropriated funds
not available

• Five-Year Plan language



00

Status of Agreements

3 Negotiations in progress

1 Negotiation focussing on final issues

6 In final HQ approval process

1 Notice of Intent signed

1 Public comment period completed

5 Signed



CERCLA Federal Facility Agreements

Weldon Spring Signed 7/86 EPA

B

Rocky Flats

Lawrence
Livermore

Montkello

Hanford

Rocky Flats
(revised)

Signed 6/86

Signed 11/88

Signed 12/88

Signed 5/89

Public com-
ment period
completed

(pre-SARA)

FFCA
(pre-SARA)

FFA

FFA

FFA/CO

FFA/CO

EPA/CO

EPA/CA

EPA/UT

EPA/WA

EPA/CO

Fernald NOI signed 4/90 FFA EPA



CERCLA Federal Facility Agreements (continued)

Mound

Oak Ridge

In final HQ approval
process

In final HQ approval
process

Maywood, NJ In final HQ approval
process

Wayne, NJ

St. Louis
Airport

Ross Complex

In final HQ approval
process

In final HQ approval
process

In final HQ approval
process

FFA EPA

FFA EPA/TN

FFA EPA

FFA EPA

FFA EPA

FFA EPA/WA



CERCLA Federal Facility Agreements (continued)

Brookhaven Negotiations focussing FFA EPA/NY
2 on final issues

Idaho Negotiations in progress FFA EPA/ID

Weldon Spring Negotiations in progress FFA EPA
(revised)

Savannah River Negotiations in progress FFA EPA/SC



Issues Which Have Arisen in FFA Negotiations

• RCRA/CERCLA authorities

" * Payment of stipulated penalties to state

• Covenant not to sue



Issues Which Have Arisen in FFA Negotiations
(continued)

Reimbursement of state oversight costs

- DOE policy pay to for reasonable costs

- Negotiate a grant

Reimbursement of EPA oversight costs

• New language recently negotiated



Issues Which Have Arisen in FFA Negotiations
(continued)

• Schedules

- May be in agreement or may be first deliverable

- Should discuss early in technical work group

- EPA/state review cycle

- DOE oversight and review cycle

- Primary and secondary documents

- NEPA/CERCLA integration



CO

In Conclusion

• Communication is key, within and among DOE,
EPA, and the state.

• Negotiations are all different.

• Good preparation helps.

• What we agree to, we have to live with.



THE OBSERVATIONAL APPROACH FOR
THE CONDUCT OF AN RI/FS

Richard L. Dai ley
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DOE Site Remediation

Dealing with new territory
• No experience exists for mixed wastes

site remediation.
• Many large sites
• Oversight by EPA and states

EPA has 8 years of site
remediation experience
• Lessons learned should benefit DOE.

• RI/FS process must be streamlined.

• Uncertainty must be recognized.



Observational Approach

A technique for managing uncertainty
Provides the framework for:
• Streamlining the RI/FS.
• Managing uncertainty proactively.
• Implementing remedial action as soon as

practicable.

May provide the opportunitylor:
• Reduced characterization costs and schedule by

focusing characterization.
• Better technical product by acknowledging

uncertainty.



Fundamentals of
Observational Approach

to Site Remediation
Used by geotechnical engineers since 1950's
• Uncertainty managed in the design and construction of

subsurface structures.

Recognize uncertainty explicitly
• More data are not equivalent to better understanding

Focus characterization efforts
• Data should be obtained that allow discrimination between

potential remedies

Converge early on a probable remedy
• Design based on probable conditions

• Identify reasonable deviations



Designing With Uncertainty

Rocky Mtn, Arsenal

Panoche Facility

o

Nuclear Power Plants
Dam Infrastructure

High Rise
Oil Platforms

o

500 1000 1500 2000

50

Subsurface Soil Borings

100

Reference: Duplancic, N. and G. Buckle. December 1989.
"Hazardous Data Explosion." Civil Engineering, V. 59(12), p. 69.



Uncertainty in
Site Remediation

Uncertainty derives from
• Site characteristics.

• Waste characteristics.

• Waste disposal history.

• Remediation technology effectiveness.

Uncertainty can lead to
• Excessive characterization.

• "Surprises" during remediation.



Structure of the Current Approach
to Site Remediation

STUDY DESIGN BUILD

Collect Data

Scoping, Rl

•

Screen, Choose,
and Design,

Remedial Technologies

FS, ROD, RD

Implement \
Remedial !

Technology |

RA



Results of Current Approach to
Site Remediation

• Expensive, lengthy studies
• Reports vs. risk reduction

I • Data completeness vs. data sufficiency
• Data sufficiency not defined

• Rigid remedial actions
• Unprepared for deviations (surprises)
• Cannot take advantage of information

obtained during remediation



Structure of the Observational Approach
to Site Remediation

Data
Collection

Scoping, R!

Determine
Probable

Conditions

Determine
Possible

Deviations

Design for
Probable

Conditions

Contingency

T
Implement

and
Monitor

YES

Deviations
Detected

Deviations
Predicted?

NO

FS, ROD, RD RA



Decision Framework

Site Characterization
~i 3

Refine Conceptual Model
>fMlX

Test Model Assumptions

Identify Uncertainties

i
NO

Can uncertainties
! be handled as

reasonable deviations? YES

Preferred
Alternative
Selected

Identify Probable
Conditions and

Reasonable
Deviations



Potential Results of the
Observational Approach

Technical definition of "sufficient data"

Focused and effective data collection

Opportunity to begin remediation earlier

Prepared for reasonable deviations



in
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Constraints of the
Observational Approach

• Not a panacea
• Many problems in site remediation are

independent of approach

• No guarantee of savings on cost or
schedule

• Requires judgment, not a cookbook
method



o

EPA Support

OSWER Directives 9355.0-20, 9355.3-06
• Recommended the observational approach for

streamlining remedial process.

Response to NCP comments emphasized
• Streamline remediation process.
• Collect data to develop, evaluate, and support

remedial design.
• Move in to remedial action phase as soon as

practicable (bias for action).
• Action concurrent with RI/FS.



National Contingency Plan Support
(40 CFR Part 300.430)

"The purpose of the RI/FS is to assess site
conditions and evaluate alternatives to the
extent necessary to select a remedy."
"Remedial actions are to be implemented as
soon as site data and information make it
possible to do so."

"Site-specific data needs, the evaluation of
alternatives, and the documentation of the
selected remedy should reflect the scope
and complexity of the site problems being
addressed."



I/I

s

Observational Approach
Workshops

Objective:

To evaluate the potential advantages,
constraints and issues related to using the
observational approach to DOE site
remediation.

Process:
A panel review by senior scientists,
engineers and project/program managers
from PNL and WHC.



Potential Advantages
Proactive approach
• Manage uncertainty rather than reacting to it
• Reduce chance of setbacks and suprises

Opportunity for reduced costs in RI/FS phase
• Focus data collection on developing, evaluating and

selecting remedy

Could lead to earlier implementation of
remedial action
• Establishes criteria for moving out of study phase
• Shorter sampling schedule

Mechanism for integrating engineering
requirements throughout process



Potential Issues
Integration with NEPA
• Cannot prejudge the process

States may be concerned
• Judgment is required throughout process
• Perception of an "end run" around regulations

Public perception
• Role of uncertainty in site remediation not understood

Contingency planning
• Level of detail, approval process, and budget process

that will be required is not defined

Cannot guarantee schedule and costs will
be reduced



Summary

• The observational approach is good
management
• proactive approach to uncertainty
• provides framework that may reduce costs and

a time to implement remediation

• Principles are supported by EPA
• OSWER Directives
• National Contingency Plan

• History of successful application in
subsurface design



NEPA/CERCLA INTEGRATION

Andrew C. Lawrence
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Why NEPA?

o Applies to Federal actions

- EIS/ROD

- EA/FONSI

8 - CE

o DOE response actions under CERCLA are Federal actions

o NEPA appears to be applicable to DOE response actions



Focus: CERCLA vs NEPA

o CERCLA: addresses impacts of existing contamination

Selects/implements remedial actions

o NEPA: addresses impacts of remedial actions themselves
addresses cumulative impacts

* - Removals/capping

Pumping and treating

Trucking large quantities of contaminated soils off-site

Siting and building new treatment and/or disposal facilities



What Is Best Way to Satisfy
Both NEPA and CERCLA?

o Parallel analysis and documentation

o Integrated analyses and documentation

Single contractor

Integrated data collection

Single schedule for documents

Combined public input processes

- Unified ROD (for EISs)

Protection from judicial review



DOE's Policy Is To Integrate

o DOE N 5400.4 (8/2/88)

o DOE 5400.4 (10/6/89)

Lead instrument is RI/FS

Bottom line: no ROD without NEPA



Policy Thrust Is Pragmatic

o Unable to conclude that NEPA does not apply to DOE remedial
actions

i n

o Unwilling to subject DOE cleanups to legal test

o Policy is subject to change if CEQ issues guidance to the contrary
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What Is the Best Way to Satisfy
NEPA and CERCLA Requirements:

o For remedial actions themselves?

o For new TSD facilities (required as part of the remedial action
selected)?



Possible Options for Satisfying
NEPA and CERCLA

o Operable unit by operable unit approach

- Multiple RI/FS-NEPA documents

o Use of site-wide EISs

o Use of DOE-wide ER EIS



NEPA/RCRA

o Integration of processes is encouraged

o No formal DOE policy exists

Ol

o More dissimilarities in NEPA/RCRA processes than those for
NEPA/CERCLA



Guidance

o None issued to date

Ln

o DOE CERCLA sites differ widely from one another

Difficult to develop single, universally-applicable set of guidance

o Resistance from EPA Regional Offices



Where Things Stand

o Integration strategies are being developed on a site-by-site basis

o Consultations between field and EH/HQ are ongoing



Where We Are Going

o Site-wide EISs?

o DOE-wide ER EIS

00

o Meeting with EPA/HQ

o Guidance



A PROGRAMMATIC APPROACH TO NEPA COMPLIANCE
FOR GROUNDWATER REMEDIATION PHASE OF THE UMTRA PROJECT

William A. Glover
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THE UMTRA GROUNDWATER RESTORATION
PROJECT WILL EVALUATE THE NEED

FOR GROUNDWATER REMEDIATION AT
THE 24 INACTIVE UMTRA TITLE I

URANIUM MILL SITES

520



SINCE THERE WILL BE 24 RELATED
ACTIONS, A PROGRAMMATIC

ENVIRONMENTAL IMPACT STATEMENT
(PEIS) SHOULD BE CONSIDERED AS

THE PROJECT'S KEY NEPA DOCUMENT
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IDENTIFY THE COfc
IDENTIFY THE CRITERIA FOR
REMEDIATION
IDENTIFY THE POTENTIAL
"NO ACTION" SITES
EVALUATE THE APPLICABILITY OF
REMEDIATION METHODS TO SITE
CATEGORY
ASSESS THE POTENTIAL RANGE OF
CUMULATIVE IMPACTS
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SITE CHARACTERIZATION

A DECISION-MAKING METHODOLOGY
TO BE APPLIED TO EVERY SITE

PREPARATION OF A NEPA DOCUMENT
WHICH IDENTIFIES A PREFERRED
ACTION

523



40 CFR 192 SPECIFIES GROUNDWATER
PROTECTION STANDARDS
METHODS OF COMPLIANCE
- MEET MAXIMUM CONCENTRATION

LIMITS (MCLs)
- MEET BACKGROUND
- APPLY FOR ALTERNATE

CONCENTRATION LIMITS (ACLs)
- APPLY SUPPLEMENTAL STANDARDS
- NO ACTION

524



CRITEI

PROCEDURE FOR SELECTING
APPROPRIATE METHOD OF
COMPLIANCE
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WHERE SUPPLEMENTAL STANDARDS
ARE APPLICABLE

THERE IS NO QUANTIFIABLE RISK TO
HUMAN HEALTH OR ENVIRONMENT

THERE IS NO GROUNDWATER
CONTAMINATION

IF PUBLIC, STATE, AND NRC CONCUR
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CATEGORIZE SITES BY PHYSICAL
CHARACTERISTICS
EVALUATE APPLICABILITY OF METHODS
TO EACH SITE CATEGORY
RESTORATION METHODS INCLUDE:
- PASSIVE FLUSHING
- PUMP AND TREAT
- GRADIENT MANIPULATION
- COMBINATIONS OF METHODS
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IPACTS

CUMULATIVE IMPACTS ARE EMERGING
AS AN IMPORTANT NEPA ISSUE

PEIS MAY BE THE ONLY OPPORTUNITY
TO EVALUATE CUMULATIVE IMPACTS
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FULL PARTICIPATION OF STATES,
COOPERATING AGENCIES EARLY IN
PROCESS

EARLY PUBLIC INPUT TO PROCESS MAY
REDUCE FUTURE CONTROVERSY

ALLOWS TIERING OF SITE-SPECIFIC
NEPA DOCUMENTS
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MOST SITE-SPECIFIC NEPA DOCUMENTS
SHOULD BE BRIEF EAs

COST/TIME SAVINGS FROM
STREAMLINING THE PROGRAM'S
NEPA PROCESS

530



SUBMIT ADM TO ASEH FOR NEPA
DETERMINATION
FEDERAL REGISTER NOTICE OF INTENT
TO PREPARE EIS
PUBLIC SCOPING MEETINGS
PREPARE EIS IMPLEMENTATION PLAN
PREPARE DRAFT EIS
INTERNAL DOE REVIEW
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CIRCULATE DEIS FOR PUBLIC AND
AGENCY REVIEW
HOLD PUBLIC HEARINGS ON DEIS
RESPOND TO COMMENTS
PREPARE FINAL EIS
INTERNAL DOE REVIEW
CIRCULATE FINAL EIS
PUBLISH RECORD OF DECISION
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PEIS FO!

1,0 SUMMARY
2.0 INTRODUCTION
3.0 ISSUES
4.0 ALTERNATIVES
5.0 AFFECTED ENVIRONMENT
6.0 ENVIRONMENTAL CONSEQUENCES
7.0 DOCUMENT PREPARATION,

CONSULTATION AND COORDINATION,
AND PUBLIC PARTICIPATION

APPENDICES
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M
2.0 INTRODUCTION

2.1 BRIEF HISTORY OF UMTRA
PROJECT

2.2 CHANGE IN EPA REGULATORY
REQUIREMENTS

2.3 OBJECTIVES OF PEIS
3.0 ISSUES: RESULTS OF PUBLIC

SCOPING MEETINGS, DOE CONCERNS,
ETC.
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4.0 ALTERNATIVES
4.1 CRITERIA USED TO FORMULATE

ALTERNATIVES
4.2.1 NO ACTION
4.2.2 ACTIVE GROUNDWATER

RESTORATION
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RESTORATION METHODS:
4.2.4 SUPPLEMENTAL STANDARDS:

4.3 DECISION CRITERIA FOR SELECTIONG
ALTERNATIVE
4.3.1 CRITICAL PATH EVALUATION
4.3.2 CRITERIA FOR SELECTION

EXTENT OF RESTORATION
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5.0 AFFECTED ENVIRONMENT
5.1 GEOGRAPHIC OVERVIEW OF UMTRA

SITE LOCATIONS
5.2 POTENTIAL AQUIFER TYPES

PRESENT
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6.0 ENVIRONMENTAL CONSEQUENCES
6.1 ASSUMPTIONS AND APPROACH

TO IMPACTS ASSESSMENT
6.2 NO ACTION
6.3 ACTIVE RESTORATION

METHODS:
6.4 PASSIVE RESTORATION

METHODS:
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THE ENVIRONMENTAL COMPLIANCE PROCESS
AT NEW YORK FUSRAP SITES*

INTRODUCTION

Five sites in New York State are undergoing remedial action planning under the
Department of Energy's (DOE) Formerly Utilized Sites Remedial Action Program
(FUSRAP). The Colonie site is located in the Town of Colonie, about 4 miles northwest
of downtown Albany. The other four sites (Ashland 1, Ashland 2, Seaway, and Linde) are
located in the Town of Tonawanda, just north of Buffalo, and are collectively known as
the Tonawanda site. None of the New York FUSRAP sites is on the National Priorities
List (NPL)c The Tonawanda sites were included in FUSRAP between 1980 and 1984
because the radioactive material at thes: sites originated from activities performed for
the Manhattan Engineer District (MED) in the 1940s. The Colonie site was assigned to
DOE by the U.S. Congress as part of a decontamination research and development
project under the 1984 Energy and Water Appropriations Act, DOE is proposing to
conduct remedial action planning and remedial action activities at these sites following
an integrated approach to comply with the requirements of both the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) and the National
Environmental Policy Act (NEPA). Argonne National Laboratory (ANL) has served as
DCE's Environmental Compliance contractor for FUSRAP.

The Colonie site is undergoing CERCLA/NEPA planning separate from the four
Tonawanda sites that are grouped as one site for the CERCLA/NEPA planning process.

SITE BACKGROUND AND ORIGIN OF CONTAMINATION

COLONIE SITE

The Colonie site is located at 1130 Central Avenue in the Town of Colonie,
Albany County, New York. The site covers 11.2 acres and consists of the former
National Lead (NL) Industries property, including the plant building and two storage
buildings, and approximately 2 acres of land northwest of the original property that was
acquired in 1985 from Niagara Mohawk Power Company. The Colonie site is enclosed by

•Work supported by the U.S. Department of Energy, Assistant Secretary for
Conservation and Renewable Energy, under Contract W-31-109-ENG-38.
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a chain-link fence, and public access is restricted. The location of the Colonie site and
the existing facilities at the site are shown in Figure 1. The site is contaminated with
both radioactive and chemical contaminants. DOE is responsible for controlling the
release of all hazardous substances (i.e., radioactive and chemical contaminants) from
the site. Certain areas in the vicinity of the Colonie site were also radioactively
contaminated as a result of previous on-site activities through atmosphere dispersion of
contaminants. These areas are termed vicinity properties. DOE is responsible for the
contaminated vicinity properties associated with previous activities at the Colonie site
related to the processing of radioactive materials. DOE is also responsible for any
chemical contamination at these properties that is either mixed with radioactive
contamination or is directly related to the former processing of radioactive materials at
the site. These vicinity properties — both residential and small commercial properties
near the Colonie site — are located in both the Town of Colonie and the City of Albany.
Remediation has been completed at all but three of the vicinity properties (Town cf
Colonie property, Conrail property, and Niagara-Mohawk Substation property). Thirty-
five vicinity properties were cleaned up in 1984 and 1985 (under an Action Description
Memorandum prepared in June 1984). Eighteen more properties (16 were part of the
original total of 52 designated for remedial action, plus 2 where contamination was
detected when the remedial action was in progress) were remediated in 1988 (under an
Engineering Evaluation/Cost Analysis report prepared in September 1988). The three
remaining vicinity properties at which remedial action has not been taken and which are
adjacent to the site, together with the main site, comprise the Colonie site for which
remedial actions are currently being planned.

Origin of Contamination

The industrial history of the Colonie site began with its purchase in 1923 by the
Embossing Company for the manufacture of wood products and toys. The site was
subsequently purchased by Mangus Company in 1927, at which time the facility was
converted to a brass foundry for production of railroad components. In 1937, the plant
was sold to NL Industries, which continued operation of the brass foundry until 1960. In
1958, NL Industries also began manufacturing uranium products at the Colonie site,
operating under a license issued by the Atomic Energy Commission (AEC). Brass foundry
operations ceased in 1960 as NL Industries shifted its focus to the processing of
radioactive materials. Between 1958 and 1969, NL Industries held numerous AEC
contracts for fabrication of slightly enriched uranium fuel elements and chemical
processing of nonirradiated, slightly enriched uranium scrap. Limited work was also done
with thorium. Between 1966 and 1972, NL Industries held several contacts for
manufacture of fuel from enriched uranium for experimental nuclear reactors. The
production of enriched uranium products ended in 1972 and, after termination of the AEC
contracts, work at the Colonie site was limited to fabrication of shielding components,
ballast weights, and projectiles from depleted uranium.

The types of radioactive materials and approximate total quantities handled at
the Colonie site included: depleted uranium tetrafluoride, 5,000 tons; natural uranium,
275 tons; unspecified radioactive material, 218 tons; enriched uranium, 50 tons; thorium,
16 tons; and titanium/uranium alloy, 1 ton.
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In February 1980, plant operations were temporarily halted by a court order
resulting from public concern regarding airborne releases of uranium compounds from the
plant building's exhaust system. The temporary restraining order was amended in May
1980, to allow NL Industries to continue operating on a limited basis. The amended order
required the company to initiate an independent investigation to assess environmental
conditions on-site and in the vicinity of the site that might have been affected by
airborne discharge of radioactive particulates from the plant. Surveys conducted in 1980
and 1981 by Teledyne Isotopes (for NL Industries) identified low levels of radioactive
contamination on some nearby properties (primarily in the direction of prevailing winds)
and on-site contamination in areas of the plant where uranium processing was carried
out. Both uranium-238 and actinium-228 were measured on-site at levels elevated above
background concentrations. (The presence of actinium-228 indicates that its precursors
radium-228 and thorium-232 are probably present as well.)

On-site soil contamination is generally limited to the uppermost 3 in., but two
locations of subsurface contamination were found northwest of the plant building. One
of these areas is a closed on-site burial area that is radioactively contaminated to a
depth of 26 ft; the second is located in a parking lot adjacent to the west wall of the
plant building and extends to a depth of 2 ft. Off-site contamination consisted primarily
of depleted uranium and was generally limited to roofing material and the upper 2 in. of
soil. The State of New York initiated a groundwater monitoring program at the Colonie
site in 1982; results indicated that uranium levels were within guidelines established by
the U.S. Environmental Protection Agency (EPA) and the State of New York.

Responsibility for the Colonie site was assigned to DOE as part of a
decontamination research and development project under the 1984 Energy and Water
Appropriations Act. In February 1984, NL Industries transferred title of the land,
buildings, and equipment at the Colonie site, including radioactively contaminated wastes
and residues on the property, to DOE. Since then the site has been managed by the DOE
under FUSRAP.

Operations at the plant ceased at the time of title transfer in February 1984. In
1985, a contaminated portion of an adjacent commercial property was transferred to
DOE and subsequently designated as part of the Colonie site. Radiological surveys of
vicinity properties were conducted from 1983 to 1987, and soils and other materials
subsequently removed from many of these properties and are currently stored on-site
within the plant building. The plant also contains a number of drums of uranium oxide
and other radioactive wastes resulting from past processing activities, as well as
packaged chemicals and chemical wastes.

TONAWANDA SITE

The Tonawanda site comprises four individual sites in the town of Tonawanda,
Erie County, New York: Ashland 1, Ashland 2, Seaway Industrial Park, and Linde Air
Products. Ashland 1 is located on a portion of an inactive oil refinery owned by Ashland
Oil Company. Ashland 2 is a vacant property also owned by Ashland Oil. Seaway
Industrial Park (also called Seaway Landfill) is an operating commercial landfill, and
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Linde Air Products is an operating industrial plant. Location of the four Tonawanda sites
is shown in Figure 2. In addition to these four properties, contamination is suspected on
two commercial properties adjacent to Linde Air Products site. All radioactive
contamination for which FUSRAP is responsible in the Tonawanda area stems from
uranium ore processing done for MED at the Linde Air Products plant.

These sites are considered as a group for the purpose of the remedial action
planning process because of their geographical proximity to each other, because they
share a common source of contamination, and because the activities at the sites are so
similar in nature. The Atomic Energy Act of 1954 (as amended) gives DOE the authority
to remediate these four sites. The Linde Air Products site was designated in February
1980 for remedial action under FUSRAP; the Ashland 1 and Ashland 2 sites were
designated in June and October 1984, respectively. Seaway Landfill has recently been
included into the remedial action planning process for the other sites (initially, it was
planned as a separate response action).

The statutory basis for clustering these sites is found in CERCLA,
Section 104(d)(4):

"Where two or more noncontiguous facilities are reasonably related on
the basis of geography, or on the basis of threat or potential threat to
the public health or welfare or in the environment, the President may,
in his discretion treat these related facilities as one. . . ."

These sites are all reasonably related on the basis of potential threat to the
public health and welfare or to the environment due to the presence of low-level
radioactive contamination. In addition, the Linde Air Products, Ashland 1, Ashland 2,
and Seaway Industrial Park sites are reasonably related on the basis of their geographic
proximity and common source of contamination. The authority to exercise CERCLA
Section 104(d)(4) for sites on the NPL has been delegated to the EPA regional
administrator or the assistant administrator of the Office of Solid Waste and Emergency
Response. Because these sites are not on the NPL, DOE is taking the approach in
accordance with Executive Order 12580, which appeared in the Federal Register on
January 29, 1987, delegating authority for non-NPL sites to the responsible federal
agency.

Linde Air Products

Linde Air Products covers approximately 135 acres and contains parking lots,
office buildings, and several large buildings currently used as research laboratories,
fabrication facilities, storage areas, and warehouses. It is owned by Linde Air Products,
a division of Union Carbide Corporation. Approximately 1,700 persons are employed at
the site. Portions of land at the site were previously owned by the Town of Tonawanda,
Excelsior Steel Ball Company, Metropolitan Commercial Corporation, and Pullman
Trolley Land Company; however, the land was not used by any of those owners.
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Ashland 1 and Ashland 2

The Ashland 1 site is in an industrialized area in the Town of Tonawanda. The
Ashland 1 site is situated southwest of Seaway Industrial Park; the Ashland 2 site is
northeast of Seaway Industrial Park. Ashland 1 comprises only a small part of the total
Ashland Oil Refinery property.

Ashland 1 (formerly known as the Haist property) is a 10.8-acre tract that has
been owned since 1960 by Ashland Oil, Inc., as part of the oil refinery. It is roughly
rectangular in shape (1,175 ft long and 400 ft wide). There is one building on the
property, a fuel gas distribution center that is occupied for only a few hours each
month. An electrical switchyard is also present. The property is divided in three
sections by dikes. The site is bounded on the east by a strip of land owned by Penn
Central Transportation Company. The Penn Central land is bounded on the east by
Seaway Industrial Park. Niagara Mohawk Power Corporation owns land at the southern
end of the site. Land along the northern and western boundaries is owned by Ashland Oil
Company.

Ashland 2 is a large tract of land northeast of Ashland 1 and Seaway Industrial
Park. It is separated from Seaway by a strip of land o vned by Niagara Mohawk Power
Corporation. A small portion of Ashland 2 is contaminated with uranium residues from
processing operations that were conducted at Linde Ceramics Plant. The residues were
initially disposed of at Ashland 1 and were later moved to Ashland 2, where they were
placed in a fill area near Ashland Oil Company's industrial landfill. In addition, Ashland
Oil Company disposed of various chemical contaminants at Ashland 2*

Seaway

Seaway Industrial Park is an operating industrial landfill of about 100 acres and is
situated between the Ashland 1 and Ashland 2 sites. The site is currently owned by
Seaway Industrial Park Development Co., Inc., and operated by Browning Ferris
Industries (BFI) through its subsidiary Niagara Landfill, Inc. The site consists of a mound
of refuse and fill material that is about 95 ft high at some points. Two small buildings
that serve as check-in and weigh-in stations for the trucks entering the site are located
on the northwest corner of the property.

Origin of Contamination

From 1940 to 1948, Linde Air Products processed uranium ores at its ceramics
plant under contract to MED. Commercial operations began in 1943 after laboratory and
pilot-plant studies were conducted to develop methods for processing these ores. The
processing of uranium ores at Linde for MED ceased in 1948. Five buildings were
involved in uranium processing at the Linde Air Products site.

As plans were made for uranium processing at Linde Ceramics Plant in the early
1940s, efforts were also underway to identify a disposal site for waste residues. In 1943,
a 10-acre tract (the Haist property) was leased by MED, which later purchased the
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property in 1944. A perpetual easement for access (4 to 6 acres) was also purchased with
the land. During the period 1944-1946, the 10-acre tract served as a disposal site for ore
refinery residues generated by Linde Air Products. In 1949, the site was assigned to the
jurisdiction of the General Services Administration (GSA). Following a radiological
survey in 1958 by Environmental Measurements Laboratory, AEC released the former
Haist property without radiological restrictions without removal of the residues. In 1960,
GSA transferred the property to Ashland Oil Company, the current owner of the land.

Records indicate that about 8,000 tons of residues comprising approximately
0.54% uranium were spread out over roughly two-thirds of the site to depths of 1 to
5 ft.

In 1974, approximately 6,000 yd3 of the residues deposited on the Ashland 1
property were ixcavated by Ashland Oil Company (to prepare the site for construction of
two oil storage tanks) and were disposed of in the adjacent Seaway Industrial Park
Landfill. The excavated soils were placed in three separate areas toward the northern
end of the Seaway site (Area A, 10 acres; Area B, 0.5 acre; and Area C, 1.5 acres). Since
its placement in 1974, portions of the waste residues have become buried under refuse
and fill material. Areas B and C are entirely covered with up to 40 ft of material, and
about 40% of Area A is covered by a layer of refuse that ranges up to 10 ft in depth. BFI
has been requested by the New York State Department of Environmental Conservation
(NYSDEC) to refrain from further covering Area A with refuse.

Since 1974, Ashland Oil Company has transported an unknown quantity of
radioactive residues from Ashland 1 to Ashland 2. Radioactive residues that were
transported to Ashland 2 were placed in an area adjoining the Ashland Oil Company
industrial landfill. The industrial landfill portion of the Ashland 2 site was closed by
Ashland Oil Company in 1982 and covered with clayey soil.

ENVIRONMENTAL COMPLIANCE APPROACH AND CURRENT STATUS

NEPA, which was enacted in 1969, provides the basic national charter for the
protection of the environment, and is implemented by Executive Orders 11514 and 11991
and the Council on Environmental Quality regulations of 1978. The major goal of NEPA
is to restore and maintain the quality of the human environment. It requires the
preparation of an Environmental Impact Statement (EIS) for all major federal actions
that may significantly affect the quality of the human environment. In 1980, CERCLA,
commonly known as "superfund" was enacted. CERCLA was substantially amended
through the Superfund Amendments and Reauthorization Act (SARA) of 1986, which
provided an increased Superfund funding, set more stringent remedial action standards,
and gave the U.S. Environmental Protection Agency (EPA) greater response power.
CERCLA Section 104 authorized EPA to recover the cleanup costs of a hazardous site
from the potentially responsible parties (PRPs). Also, SARA Title III established a new
federal Community Right-to-Know Law.
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Section 120(a)(l) of CERCLA as amended requires that federal departments and
agencies must comply procedurally with CERCLA in the same manner and to the same
extent as nongovernment entities. Thus, remedial action at FUSRAP sites has to satisfy
the requirements of both NEPA and CERCLA.

Under CERCLA, a remedial investigation/feasibility study (RI/FS) must be
prepared to support the decision-making process for evaluating remedial action
alternatives. Consistent with the EPA guidance for conducting an RI/FS, a Work Plan for
the site should contain a summary of information currently known about the site, present
a conceptual site model that identifies potential routes of human exposure to site
contaminants, identify data gaps, and summarize the process and proposed studies that
will be uied to fill the data gaps.

In addition, DOE activities must be conducted in compliance with NEPA, which
requires consideration of the environmental consequences of a proposed action as part of
its decision-making process. It is the DOE policy to integrate the requirements of the
CERCLA and NEPA processes for response actions at sites for which it has
responsibility. Under this policy, the CERCLA process is supplemented, as appropriate,
to meet the procedural and documentations requirements of NEPA. The flowsheet in
Figure 3 shows the environmental compliance process approach from the Scoping/
Planning phases to the final step culminating in a Record of Decision (ROD).

All New York FUSRAP sites, except Seaway were initially considered as part of
one environmental review and analysis process and a draft work plan was prepared in
January 1988 by Beehtel National Inc., (BNI), the FUSRAP Project Management
Contractor (PMC) for DOE. A Notice of Intent (NOI) was published in the Federal
Register on April 11, 1988. Public comments were received by DOE subsequent to the
45-day formal comment period through comments presented at the public meetings.
Public scoping meetings were held on April 26, 1988, in Tonawanda and on April 27, 1988,
in Colonie. Another public meeting was held on June 16, 1988 in Tonawanda. The
overwhelming public response at the Tonawanda meetings and the intense opposition
from public and elected officials to the study of a possible alternative of Colonie waste
coming to Tonawanda led to a very significant development in the project. The
September 28, 1988 Congressional Record included the following language (in the
conference report for fiscal year 1989 Department of Defense appropriations [House
Resolution 4781]):

"The conferees are aware that the Department of Energy (DOE) is
conducting an environmental review and analysis of the sites in New
York State in the Formerly Utilized Sites Remedial Action Program
(FUSRAP). The conferees agree that the DOE should not move or study
the move of any FUSRAP waste within the State of New York to the
town of Tonawanda, New York."

DOE has since decided to treat the Colonie site separately from the FUSRAP
sites in Tonawanda.
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Another major development is the proposed inclusion of the Seaway site into the
Remedial Investigation/Feasibility Study - Environmental Impact Statement (RI/FS-EIS)
process for the other three Tonawanda sites. The Seaway site is being included for
several reasons? comments received at the public meetings strongly stated that the
Seaway site should be included in the total project; the nature of the contamination is
the same as that at the other three sites in Tonawanda; and inclusion of Seaway site
provides another on-site disposal option (e.g., Seaway site). Inclusion of Seaway into the
RI/FS-EIS process for the Tonawanda sites does not preclude (the consideration of) a
separate action for the site. It is possible that further analyses under the RI/FS-EIS
review process could result in a determination that the Seaway site could be best
addressed as a removal action (e.g., stabilization in place).

An NOI on the proposed inclusion of Seaway site into the Tonawanda sites RI/FS-
EIS process was published in the Federal Register on December 11, 1989. The notice
allowed a 30 day public comment period; the comment period was subsequently extended
for a 7 day period at the request of one commenter. Twenty written comments were
received; 19 favoring the proposed inclusion and 1 objecting to the proposed inclusion.
Based on the overwhelming positive response to proposed inclusion of Seaway and
considering that the single objection is somewhat mitigated by the possibility of an
expedited response action, a Federal Register notice announcing the inclusion of Seaway
has been drafted and is currently awaiting DOE Headquarters approval prior to its
publication.

Colonie Site

A key element of the integrated CERCLA/NEPA process is a determination of
the level of environmental analysis appropriate under NEPA. This determination is a
function of the complexity of a proposed action, the likelihood for significant
environmental impacts, and the potential for considerable public interest. The Council
on Environmental Quality recommends that an Environmental Assessment (EA) be
prepared when it can assist agency planning and decision making relative to NEPA
compliance for a proposed action. Consistent with this recommendation, DOE is planning
to assess potential environmental impacts associated with reasonable alternatives for
remedial action at the Colonie site at a level equivalent to that required in an EA.

When the RI/FS process for the proposed response action at the Colonie site has
been completed through the screening of potential alternatives, the environmental
impacts that could result from implementing any of the screened (action) alternatives
will be assessed. It will then be determined if a "finding of no significant impact"
(FONSI) under NEPA can be issued on the basis of this assessment. If a FONSI is issued,
the RI/FS process will be continued through completion. If a FONSI is not appropriate,
efforts to initiate an Environmental Impact Statement (EIS) will be undertaken and the
RI/FS will be revised to address the increased level of environmental analysis necessary
to support an EIS. Based on information currently available for the Colonie site, a draft
Work Plan is being prepared on the assumption that a FONSI will be issued. Other draft
planning documents that are being prepared include: the Health and Safety Plan,
Sampling and Analysis Plan (consisting of the Field Sampling Plan and the Quality
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Assurance Project Plan), and a Community Relations Plan. The drafts of
Scoping/Planning documents are scheduled to be released to public for review in May
1990 with a final publication scheduled for August 1990.

As mentioned earlier, because of new developments related to the New York
FUSRAP sites, the environmental compliance process schedules have been redrawn.
Remedial Investigation (RI) studies at the Colonie site have been in progress for more
than a year, and a large amount of information on the contaminants, the site's
geology/hydrogeoiogy, and potential pathways for human exposure has been collected.
One issue that requires further investigation is related to the presence of RCRA waste at
the site. DOE is currently investigating this issue and is planning for site closure under
RCRA.

A preliminary draft of the RI report is scheduled for May 1990 with final
publication set for November 1990. First draft of the Baseline Risk Assessment (BRA)
for the site is scheduled for February 1991 with publication in September 1991. The
draft of FS-EA will be released to public for review in February 1992. The review
comments will be addressed in a Responsiveness Summary which, along with a FONSI and
final FS-EA, is scheduled for publication in December 1992. A ROD for the site is
expected to be issued in February 1993. A summary of the key elements and their
proposed schedules for the environmental compliance process for the Colonie site are
shown in Figure 4.

Tonawanda Site

It is anticipated that any proposed action at the Tonawanda site will be complex,
may have a potential for significant environmental impacts, and will have considerable
public interest. The scope of this action is such that an EIS would be necessary for
NEPA compliance. Hence, DOE is proposing to conduct an RI/FS-EIS process for
environmental compliance at the Tonawanda site.

It is DOE policy to prepare an EIS Implementation Plan to record the results of
the NEPA scoping process and to present the approach for preparation of an EIS. Such a
plan is prepared following completion of the NEPA scoping process. For the Tonawanda
site, the NEPA scoping process has been completed through conducting two public
meetings in April and June 1988, collecting public input at the meeting and in
subsequently submitted written comments, and through the analysis of these comments.

A draft RI/FS-EIS Work Plan that describes the history, environmental setting,
and nature and extent of contamination at the Tonawanda site is being prepared. It
presents an initial evaluation of site contamination which addresses potential
contaminant sources, environmental transport mechanisms and receptors, and data
gaps. In addition, the Work Plan identifies preliminary response objectives, technologies,
and alternatives for site remediation. Activities planned to obtain the data needed for
completion of the RI/FS-EIS process and the 14 standard tasks (recommended in the EPA
guidance document) for completing an RI/FS are also presented. The Work Plan also
describes the organization, project controls, and schedules.
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Along with the Work Plan, other plans including Health and Safety Plan, Sampling
and Analysis Plan (consisting of a Field Sampling Plan and a Quality Assurance Project
Plan), and a Community Relations Plan, are also being prepared.

The Scoping/Planning documents are scheduled for public review in July 1990
with final publication set for October 1990. The RI work has been in progress at the
Tonawanda site for approximately two years. A draft RI report and the BRA report are
scheduled to be available in March 1992 and April 1992, respectively. The draft FS-EIS
(along with the draft RI report and the BRA) will be issued for public review in August
1992. Documents incorporating review comments will be published in June 1993. A ROD
for the site is scheduled to be published in August 1993. The key activities at the
Tonawanda site and a proposed schedule are shown in Figure 5.

CONCLUSION

The environmental compliance process at the New York FUSRAP sites is being
conducted following an integrated CERCLA/NEPA approach. Significant developments
during the past two years have led to re-evaluation and replanning of the environmental
compliance strategy. For the Colonie site, DOE is proceeding with the RI/FS-EA
approach, whereas for the Tonawanda site, a full-scope RI/FS-EIS process is being
followed. The Seaway site is being included in the Tonawanda site RI/FS-EIS process,
even though this inclusion does not preclude the consideration of a separate response
action at the site.
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HISTORY OF RCRA

O 1976 : RCRA enacted to regulate generation, transportation, and operation,
including closure and post-closure care, of hazardous waste treatment,
storage and disposal (TSD) facilities

cradle-to-grave management of hazardous waste assured by a
system of notifications, manifests, permits, recordkeeping and
reporting for interim and final status TSD facilities

O 1984 : RCRA amendments (HSWA) added major new sections including

cleanup at RCRA facilities
land disposal restrictions (LDR)



HISTORY OF DOE COMPLIANCE

o 1980:

o 1982:

o April

-

WITH RCRA

DOE interpretation was that RCRA did not apply
to activities under Atomic Energy Act (AEA)

DOE Order required compliance with technical
requirements of RCRA (cancelled in 1987)

1984: LEAF vs. Hodel

RCRA applied to hazardous waste at AEA facilities

RCRA applicability to mixed waste remained unclear
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HISTORY OF DOE COMPLIANCE
WITH RCRA
(continued)

O November 1985: Proposed Byproduct rulemaking based on
definition of solid waste under RCRA
1004(27) which excludes Source, Special
Nuclear and Byproduct Material

I

O Mid-1986: EH policy review of proposed rule initiated

Mixed Energy Waste Study conducted with EPA

O May 1 , 1987: Final interpretive rule subjects all DOE radioactive
mixed waste to joint regulation under AEA (for
radioactive component) and RCRA (for hazardous
component)



DUAL REGULATION OF
MIXED WASTE

AEA and RCRA regulations generally
complement one another

Inconsistencies will arise if the necessary RCRA
variances and alternative procedures are not
granted through the permitting process



JURISDICTIONS FOR CLEAN UP ACTIVITIES
UNDER RCRA AND CERCLA

o Clean up activities at DOE facilities may be conducted under:

RCRA 3004(u) and (v): need RCRA permit for TSD

RCRA 3008(h): Consent Order for clean up at RCRA interim status facility

CERCLA 120: Interagency Agreements at NPL sites

CERCLA 106: NPL or non-NPL sites (DOJ concurrence needed)

CERCLA 104: NPL and non-NPL sites

State Superfund Laws: non-NPL sites



RCRA CLEAN UP PROCESS
o Clean up process under RCRA involves

- RCRA Facility Assessment (identification of solid waste management units)

RCRA Facility Investigation Plan

- RCRA Facility Investigation

- Corrective Measures Study

Corrective Measures Implementation Plan

o EPA adminsters program unless State has HSWA authority

o When clean up activities result in generation of hazardous
or mixed waste, DOE must meet RCRA requirements for

generation

transportation

treatment, storage, disposal

land disposal restrictions



CERCLA CLEAN UP PROCESS

o Clean up process under CERCLA is described in
National Contingency PLAN (NCP) and involves

- Preliminary Assessment / Site Investigation

Remedial Investigation / Feasibility Study Work Plan

Remedial Investigation / Feasibility Study

Record of Decision

Remedial Design

Remedial Action

o RCRA is often an Applicable or Relevant and
Appropriate Requirement (ARAR) at CERCLA sites



INTEGRATION OF RCRA AND CERCLA

DOE Order 5400.4 states that corrective actions
carried out under RCRA or State laws may satisfy
CERCLA requirements

DOE must assure that RCRA corrective actions
are not inconsistent with the NCP

Actions taken in strict accordance with RCRA 3004(u) schedules
or 3008(h) Consent Orders should generally meet the test of not
being inconsistent with NCP



INTEGRATION OF RCRA AND CERCLA
(continued)

At NPL sites, RCRA/CERCLA integration provision of
lAGs ensures that work done under the IAG meets RCRA
corrective action requirements

If RCRA permit is issued for ongoing waste management, schedules
and provisions of IAG will be incorporated Into the permit

Clean up of strictly radioactive sites would remain
under jurisdiction of CERCLA



THE FUSRAP ENVIRONMENTAL COMPLIANCE ASSESSMENT PROGRAM

David Adler
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INTRODUCTION

Recent years have seen an increased emphasis on OOE's efforts to ensure
that all of its facility operations are conducted in compliance with all
applicable environmental requirements. This presentation focuses on an
internal program set up by the Formerly Utilized Sites Remedial Action
Program (FUSRAP) to assess compliance with these requirements. The
assessment process, site-specific findings, and subsequent corrective
actions are discussed.
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Formerly Utilized Sites
Remedial Action Program

ENVIRONMENTAL COMPLIANCE PROGRAM



BACKGROUND

Rocky Flats and Aberdeen proving grounds
Heightened awareness of environmental laws and
regulations at federal facilities
DOE tiger teams
Internally initiated audit team



INSTITUTIONALIZATION OF PROGRAM

The program is directed by a project procedure that
establishes the following practices:

• Environmental compliance assessments (semiannual)
• Environme ntal compliance audits (annual)
• Audit verification by DOE



INTERNAL AUDIT TEAM

1

Formerly Utilized Sites Remedial Action Program (FUSRAP)

• DOE/Oak Ridge Operations/Technical Services Division
• Bechtel National, Inc.

• Argonne National Laboratory

Weldon Spring Site Remedial Action Program

• Jacobs Engineering

Independent auditor

• Oak Ridge National Laboratory



TEAM OBJECTIVES

• Develop FUSRAP environmental regulations
audit checklist

• Perform audit
• Identify/correct areas of noncompliance
« Establish a process for continued internal auditing



in
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AUDIT CHECKLIST

• State and federal regulations under:
- Resource Conservation Recovery Act (RCRA)
- Toxic Substances Control Act
- Clean Water Act
- Clean Air Act

• FUSRAP-specific requirements

The scope of the audit focuses on regulatory compliance subject to
civil/criminal penalties



SCOPE OF AUDITS

Review of historical documentation
Review of environmental permits
Review of required state and federal environmental
documentation (e.g., PCB annual reports)
Site inspection at DOE owned/leased sites
Site-by-site application of checklist



AUDIT RESULTS
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Levels of deficiencv

Significant
Major
Minor

Number of
deficiencies

1
5

32

Number
corrected

1
4

22



TYPES OF DEFICIENCIES

• RCRA
- Documentation
- Substantive

• Toxic Substances Control Act
- PCB management

• Clean Air Act
- NESHAPs compliance

• Clean Water Act
- Stormwater discharge requirements



AUDIT RESULTS

• Cost of audits: approximately $65,000
• Civil penalties potentially accrued from deficiencies:

$230 million*
• Cost of corrections: approximately $70,000



LESSONS LEARNED

• If you don't look, you won't find
• Auditing is worthwhile-builds in compliance
• Internal auditing increases comprehension
• Rules change
• Auditing viewed favorably by regulators
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CONTAINERIZED CHEMICAL CONSOLIDATION AND
RCRA COMPLIANCE AT THE WELDON SPRING SITE

REMEDIAL ACTION PROJECT

William Go'ldkamp
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CONTAINERIZED CHEMICAL CONSOLIDATION AND RCRA/TSCA
COMPLIANCE AT THE WELDON SPRING SITE REMEDIAL

ACTION PROJECT

The Weldon Spring Chemical Plant was operated by the Atomic
Energy Commission as a uranium processing facility from
1957 to 1966. Although the primary manufacturing process
was the refining of uranium ore concentrates, thorium
containing materials were alBO intermittently processed.
Nitric and hydrofluoric acids were used extensively, and
other on-site tanks were used to store suifuric acid,
caustic soda solutions, propane, and hexane. In addition,
a large quantity of organic and inorganic chemicals in both
process and non-process buildings were abandoned.

As part of the CERCLA remedial action process, initial
efforts to characterize the containerized chemicals took
place beginning April 1987 when a project team searched
through each of the plant's 42 buildings. In May, 1988 a
chemical inventory was completed, and approximately 310
major groups of containers, representing approximately 4000
individual containers ranging from 50 cc glass vials to 55
gallon drums, lead-acid batteries, fire extinguishers, and
bags, were inventoried. Of these it was estimated that
there were 20,000 liters of unknown liquids, 28,000 liters
of unknown solidsj all material was potentially
contaminated by uranium or its by-products, and 55% was
judged likely to be RCRA hazardous.

Following the survey, a contract was awarded to a local
subcontractor for draining, flushing, and removing the
non-radiologically contaminated PCB oils and equipment.
Work was completed in September 1988 with a total of 45
transformers, capacitors, and switches and 13,000 gallons
of oil shipped off site for incineration. Presently 34
capacitors with external radiological contamination, each
containing less than 5 gallons of oil, remain in storage on
site.

In addition, two stainless steel tanks containing
approximately 3700 gallons each of Tributyl Phosphate, in
itself not a hazardous substance, were found to contain
greater than 150 ppm PCBs, greater than 200 ppb of Toxic
Extraction Procedure Mercury, and Uranium. Subsequently,
in order to come into compliance with RCRA and TSCA
requirements, a steel tank was built as secondary
containment; a tent was also constructed to keep out
precipitation. WSSRAP is presently negotiating with the
Oak Ridge Gaseous Diffusion Plant Incinerator for disposal
through incineration.
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Concurrent with the effort to remove PCBs and TSCA
regulated materials, a separate effort was being made to
repackage, characterize, and place in proper storage
remaining chemical wastes in preparation for eventual
removal. This subcontract was awarded in July 1988.
Provisions for the alteration of an existing building to
meet the standards of 40 CFR 264.175 were included.
Because of the prevalence of radiological contamination on
the site, radiation screening of materials was performed by
project personnel before approach by subcontractor
workers.

Project personnel also assumed responsibility for
segregating radiologically contaminated material and
preventing creation of additional mixed waste during
operations.

Repackaging activities included further segregation and
consolidation based on hazard class, compatibility, and
planned disposal method. Only one unopened drum of
hydraulic oil was found not in need of repackaging;
otherwise, materials found compatible through chemical
screening were transferred to 55 gallon DOT approved
drums. In the case of dry, previously bagged items, such
as diatomaceous earth, materials were placed in one cubic
yard sling bags. Liquids were poured or dumped into bung
top drums while solids were scraped, shoveled, spooned, or
otherwise poured into open top drums. Containers were made
"RCRA empty- and crushed by a portable drum crushing unit.
Cylinders containing air, nitrogen, oxygen, and carbon
dioxide and fire extinguishers were discharged to the
ambient air; they were then cut in half for volume
reduction. After repackaging, all containers were staged
in a single location and sampled for radiological analysis
and chemical characterization. Based on the results of the
samples, each container was labelled to meet RCRA, TSCA,
and DOT standards and moved to the temporary RCRA storage
area.

Following these activities, major efforts have proceeded in
two directions. The first effort involves upgrading the
originally planned storage area. In lieu of radiological
release criteria, temporary storage has become
indeterminate storage, and regulatory inadequacies were
subsequently identified in the original storage area.
Because of these, a major effort to refurbish another
existing building to meet all RCRA and TSCA storage
requirements was initiated. Following completion of these
improvements in February 1990, all containerized chemicals
were moved to this building where they presently remain
awaiting off-site disposal.
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The second major effort is an in-progress exercise by
project personnel to identify, containerize, and
characterize all remaining containerized chemicals.
Included in these are any materials in tanks, sumps, or
process vessels as well as any additional containerized
chemicals outside the scope of the earlier work. Work is
scheduled for completion in June of this year. At that
time all contents in tanks, sumps, and vessels will be
characterized for subsequent disposal, and all
containerized chemicals will be stored in compliance with
all regulatory requirements.
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UMTRA PROJECT CLEANUPS VERSUS
RCRA CLOSURES AND CORRECTIVE ACTIONS

Denise Bierley
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INTRODUCTION

The Department of Energy's Uranium Mill Tailings Remedial Action (UMTRA)
Project has its own Congressionaily mandated regulations concerning the
disposal and cleanup of uranium mill tailings and associated
contamination. The Resource Conservation and Recovery Act (RCRA) and its
amendments regulate designated hazardous wastes from generation through
disposal. The UMTRA Project remedial activities have some similarities to
the RCRA closure and corrective action programs associated with the RCRA.
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URANIUM MILL TAILINGS REMEDIAL
ACTION CUMTRA) PROJECT

ENABLING LEGISLATION - PUBLIC
LAW 9 5 - 6 0 4

TITLE I (INACTIVE SITES) AND
TITLE II (ACTIVE SITES)

DOE DIRECTED TO CLEAN UP INACTIVE
SITES
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URANIUM MILL TAILINGS REMEDIAL
ACTION QJMTRA*) PROJECT

NRC, STATES, AND TRIBES TO CONCUR
ON REMEDIAL ACTIONS

EPA CHARGED WITH PROMULGATION
OF STANDARDS

STANDARDS TO BE SIMILAR TO RCRA
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NRC REQUIRED TO

CONCUR ON REMEDIAL ACTIONS
CERTIFY SITE COMPLETION
(DISPOSAL AND CLEANUP)
LICENSE SITE
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DOE REQUIRED TO

PROVIDE SURVEILLANCE AND
MAINTENANCE PLAN - INCLUDES
SITE-SPECIFIC EXCURSION CRITERIA
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EPA ISSUED FINAL STANDARDS FOR
TITLE I SITES IN 1983

SUBPART A - DISPOSAL

SUBPART B - CLEANUP

SUBPART C - IMPLEMENTATION
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EPA TITLE I STANDARDS

EFFECTIVE FOR 200 TO 1000 YEARS
LIMIT RADON FLUX TO 20 pCi/m2

15 pCi /g
MINIMIZE ACTIVE MAINTENANCE
UMTRA EXEMPT FROM RCRA
PERMITTING PROCESS
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FEDERAL COURT REMAND OF TITLE I
GROUNDWATER STANDARDS IN 1985

COURT OBJECTED TO SITE-SPECIFIC
STANDARDS

DIRECTED THE EPA TO ESTABLISH
GENERAL STANDARDS

EPA ISSUED DRAFT GROUNDWATER
REGULATIONS IN 1987 FOR
DISPOSAL AND CLEANUP ACTIVITIES
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EPA GROUNDWATER STANDARDS
PROVIDE FOR

IDENTIFICATION OF HAZARDOUS
CONSTITUENTS
ESTABLISHMENT OF CONCENTRATION
LIMITS - EITHER BACKGROUND, MCLs,
ACLs, OR SUPPLEMENTAL STANDARDS
ESTABLISHMENT OF A POINT(S) OF
COMPLIANCE
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DISPOSAL PROCESS FOR

CONSIST OF CONSOLIDATION OF

TAILINGS

ASSCOCIATED CONTAMINATION

WINDBLOWN
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(CONCLUDED)

TAILINGS CELLS

DESIGNED TO WITHSTAND

PMFs, PMPs, AND MCEs

MINIMIZE INFILTRATION THROUGH

TAILINGS
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SECTION THROUGH STABILIZED TAILINGS

CANONSBURG



UMTRA CORRECTIVE ACTION

CORRECTIVE ACTION

REQUIRED IN EVENT OF DESIGN
FAILURE

SUBMISSION OF CORRECTIVE ACTION
PLAN TO NRC WITHIN 18 MONTHS OF
EXCURSION
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UMTRA CORRECTIVE ACTIOM
(CONCLUDED)

CORRECTIVE ACTION REQUIRED FOR
GW RESTORATION FROM EXISTING
CONTAMINATION

GW RESTORATION SUBJECT OF
SEPARATE UMTRA PLANNING AND
REMEDIAL ACTION PROCESS
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RESOURCE CONSERVATION AND RECOVERY
ACT CRCRA') AND AMENDMENTS

• "CRADLE-TO-GRAVE CONCEPT"

• APPLIES TO GENERATION, STORAGE,
TRANSPORTATION, AND DISPOSAL
OF HAZARDOUS WASTES

• PROVIDES FOR COMPLEX PERMITTING
PROCESS
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SITE-SPECIFIC GROUNDWATER
PROTECTION STANDARDS

HAZARDOUS CONSTITUENT
IDENTIFICATION
CONCENTRATION LIMITS
POINT OF COMPLIANCE
COMPLIANCE PERIOD
CLOSURES
CORRECTIVE ACTION
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RCRA CLOSURE REQUIREMENTS

MINIMIZE NEED FOR FURTHER
MAINTENANCE
CONTROL, MINIMIZE, OR ELIMINATE
THREATS TO HUMAN HEALTH AND THE
ENVIRONMENT
COMPLY WITH SPECIFIC CLOSURE
REQUIREMENTS

602



Uallod Slnlos Dopnrlmunl ol flnorgy
Uranium Mill Tailings

riomuillal Action Program

U M T II A

STANDARD COVER DETAIL

EROSION BARRIER:
DURABLE ROCK
THICKNESS: 1 TO 2 FEET

BEDDING , FILTER, AND DRAIN:
FINE TO COARSE SAND
THICKNESS: 6 INCHES

INFILTRATION AND RADON DARRIER:
COMPACTED SOIL
THICKNESS: 1 TO 6 FEET



Unllod Slalos Duparlmonl a l Cnoryy
UICII IUI I I Mill rulllngs

lloinoillal Action ProQram

CHECKLIST COVER DETAIL

^ov:v,, :, : ;.-:,,, :,,,, ;. :,, ;^, ;,H,y:

VEGETATION

- 1.0" ROCK MULCH

3.0" GROWTH MEDIUM AND FROST PROTECTION

1.01

0.5'

1.5'
(MIN.)

DIODARRIER: CODDLES (TOP CHOKED OR
FILTERED)
DRAIN: CLEAN SAND
INFILTRATION DARRIER: CLAYMAX

RADON DARRIER: CLAY/SILT



SPECIFIC CLOSURE REQUIREMENT!

FINAL COVER
FACILITY DECONTAMINATION
GROUNDWATER MONITORING AND
LEACHATE COLLECTION
CLOSURE CERTIFICATION
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RCRA CORRECTIVE ACTIONS

TRIGGERED BY DETECTION OF
EXCURSION VIA MONITORING PROGRAM

GENERALLY ADDRESSED THROUGH
PERMIT PROCESS

CAN BE ENFORCEMENT ORDER
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COMPONENTS OF CORRECTIVE
ACTION PROCESS

RCRA FACILITY ASSESSMENT (RFA)
RCRA FACILITY INVESTIGATION (RFl)
CORRECTIVE MEASURES STUDY (CMS)
CORRECTIVE MEASURES
IMPLEMENTATION (CMl)
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EPA DRAFT CORRECTIVE ACTION
PROPOSAL

CONSTITUENT-SPECIFIC
MEDIA-SPECIFIC PROTECTION
STANDARDS
GROUNDWATER, SURFACE WATER,
SOILS, AND AIR
MCLs, RFDs, RSDs
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UMTRA AND RCRA SIMILARITIES
AND DIFFERENCES

MUCH CAN BE LEARNED FROM BOTH
PROGRAMS
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THE BUILDING OF PUBLIC TRUST THROUGH
FACE TO FACE COMMUNITY CONTACT

Chris L. West
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BUILDING PUBLIC TRUST THROUGE COMMUNITY CONTACT

How many times have you heard the question "Would you buy a

used car from this person?"

We usually hear that question in jest. But I'm here to tell

you that if you want public acceptance and trust of your remedial

action and environmental restoration efforts, you're going to

have to be completely serious about projecting that very image.

An image that will make your site's neighbors trust you enough

that they would buy that proverbial used car from you.

I'd be utterly amazed if there's even one person in this

room who is not totally dedicated to protecting public anc* worker

health, safety and general well-being. The big question .s

whether your local public knows that.

And do your local citizens think of your organization as

just more of those faceless bureaucrats we hear so much about

— the ones in three-piece pin-stripe suits?

Or do they know you, believe you, and consider you

a pillar of their community?

In other words, would they feel comfortable buying that used

car from you? And just how do you go about instilling that

public trust?
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Today I hope to give you some ideas, from my own experience

in Nevada, about how you might be able to do that. First, let me

discuss why the public needs constant reassuring about the DOE

program I represent.

If you were to view the gentle, pastoral landscape on most

of the Nevada Test Site, you wouldn't understand why we might

have had a problem with public mistrust and misunderstanding. My

next comments will help put that into perspective.

We conducted an even 100 atmospheric nuclear tests at the

Nevada Test Site from 1951 to 1962. Most of those tests resulted

in fallout over downwind communities.

Some of those tests involved maneuvers with U.S. military

personnel, to determine the psychological impacts of their

presence near nuclear blasts. Contrary to popular belief, these

troops probably were not exposed to harmful levels of radiation.

In addition, we conducted 112 atmospheric tests at other

locations, principally in the Pacific. As an example, Ivy-Mike

was a 10-megaton test conducted in 1952 at Enewetak.

During the decade from 1961 to 1971, we conducted 2 6 tests

in the Plowshare Program to develop peaceful uses for nuclear

explosives. The Sedan test on July 6, 1962 was a 100-kiloton

nuclear explosion. Although it took place 63 5 feet underground,

it was not designed to be contained. The goal was to move a huge

amount of earth, and leave a large crater.

Such technology could be used to build another Panama

Canal, blast highway and rail passages through mountainous

terrain, or create instant water reservoirs.
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Well, the technique worked quite .well. In fact, it

displaced some 6.6 million cubic yards of earth, weighing about

12 million tons. This created an enormous amount of dust, part

of which was radioactive and drifted many miles to the northeast

as fallout.

The Sedan Crater, which remains a major Nevada Test Site

landmark, is 320 feet deep and 1,200 feet in diameter.

From 1959 to 1973 we were partners with NASA in the Nuclear

Rocket Development Program, involving full-scale tests of nuclear

reactors and engines for propelling manned rockets into deep

space. These tests, although relatively benign compared to

atmospheric nuclear weapons tests, also caused contamination.

Then we have accidental leaks of radiation from nuclear

tests. The last significant venting of radiation was the

Baneberry test in 1970. Baneberry dispersed an estimated 6.7

million curies of radiation into the open environment. Traces of

Baneberry radiation were detected as far away as the Dakotas,

several hundreds of miles from Nevada.

What I've just told you, is history. The last U.S.

atmospheric test was in 1963; the Plowshare Program ended in the

early 1970s; Baneberry was the last significant release of

radiation at the Nevada Test Site; and the Nuclear Rocket Program

ended in 1973.

It's been nearly 20 years since we released such large

quantities of radionuclides into the open environment, but I'm

sure it comes as no great surprise to you when I say we still
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relive that era of our history every day in dealing with the news

media and the public.

The testing of nuclear weapons deep underground remains our

primary mission at the Nevada Test Site. And we have frequent

anti-nuclear protests at the Test Site, often resulting in

hundreds of American citizens being arrested for trespassing onto

the site to make political statements and to achieve news media

coverage.

So the world's news media and anti-nuclear forces are well

aware of our nuclear testing program and do their best to keep it

in front of the American public.

Because the Nevada Test Site is so arid (with an average of

only four inches of precipitation per year) and because it's such

a vast, isolated location, we also operate a major low-level

radioactive waste disposal facility there.

We receive more than half a million cubic feet of low-level

waste there every year. It comes from 18 DOE sites across the

country, including such notable places as Rocky Flats and

Fernald.

DOE generates virtually no low-level waste at the Test Site

itself, or anywhere else in Nevada, for that matter. So most

Nevadans are not overly happy about our importing it from those

18 other sites.

In addition, the Test Site is a temporary storage point for

a sizable amount of transuranic waste — again, all from other

DOE sites — that eventually will be transferred to the WIPP

facility in New Mexico.
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Still another controversial program we deal with daily is

the Yucca Mountain Project. Yucca Mountain, as you probably

know, is being evaluated as a potential site for this country's

first national repository for high-level radioactive waste and

spent fuel from commercial nuclear power plants.

In view of what I've said up to now, how can the public

possibly trust DOE's Nevada Operations Office? The office which

exists to detonate nuclear weapons.

The answer is that we're totally dedicated to public and

worker safety in everything we do. And we have a sound,

well-orchestrated public information program to drive that

point home.

Our goal isn't slick PR or the use of carefully-worded

bureaucratic statements, but rather an honest effort to dis-

seminate factual, easy-to-understand information. And to be

responsive on an almost-immediate basis to public and news media

questions and concerns.

It's a source of great personal pride — for me — that my

staff is considered highly successful in that effort.

We have to realize that what works in Nevada for the Nevada

Test Site, however, may not be effective at other locations.

Still, there may be some lessons and informational tools

from my arsenal that might be tailored to the needs at your

locations.

For example, we have an ambitious Nevada Test Site tour

program. Last year, alone, we conducted some 377 NTS tours
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for approximately 6,000 people. It's rare that we turn down a

request to visit the site.

We encourage visits by student groups, from grade school up.

We accommodate civic, business and community groups, such as

Shriners, Junior League, Kiwanis, Chambers of Commerce, senior

citizen centers, and conventioneers visiting Las Vegas. The list

goes on and on.

For members of the working press, we occasionally arrange

visits on a day's notice or less, although we try to discourage

that.

We also have significant numbers of foreign visitors,

including foreign journalists.

The NTS Visit Program probably is our most effective public

affairs tool, and I suspect it might be for you, as well.

There's simply no substitute for letting Joe Q. Citizen, see,

hear, feel, breathe, and taste the site that he has heard through

the grapevine may be threatening the safety and health of him and

his family.

You know you're dedicated to safety. . .

you know you're following good procedures. . .

you know there's little danger to the public. . .

and you know that you're making progress.

But Joe Citizen doesn't necessarily know that. And what

better way to get your message across than to bring Joe — and

members of his family — to your site for a. first-hand look.

There are lots of other effective public outreach tools, of

course, but you can learn about those from any textbook on

public affairs.
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I'd like to use the rest of my time to describe a somewhat

unique DOE public information effort in which we're partners with

the Environmental Protection Agency and the University of Nevada.

Let me first set the stage by describing the Nevada Test

Site. The NTS covers more than 1,350 square miles, making it

considerably larger than the state of Rhode Island.

It's located in Nye County, one of the most sparsely

populated counties in the United States. The average population

density of Nye County is less than one-half person per square

mile.

More than 80 percent of the entire state of Nevada is owned

by the Federal Government.

Although the Test Site abounds in splendid desert beauty,

believe me when I say it's in "the middle of no place."

Except. Except that there are a few extremely small, rural,

somewhat isolated communities and scattered ranches that were

exposed to radioactive fallout in years past, and conceivably —

-- although unlikely -- could again be in the path of a Test Site

accident involving radiation.

Those are the people who need to trust us the most and be

reassured that they aren't in imminent danger.

Generally speaking, Nevadans are very patriotic and tend to

support the nuclear testing program. And we go to great lengths

to nurture their support and trust.

The program I'm about to describe has its roots in the Three

Mile Island incident in 1979. We sent our aerial radiological

measurement team there to assist the Environmental Protection

618



Agency in gathering accurate data on the small quantities of

radioactive krypton gas that was being vented from the plant.

As I'm sure most of you know, Federal officials assured the

locals that they were not being irradiated and that there was no

cause for alarm. Data collected by our state-of-the-art aerial

measurement team verified that fact.

However, the public refused to believe our sampling results

— as well as those of other EPA sampling programs en the ground

— because we were the Feds and couldn't be trusted to tell the

public the real story.

EPA took a bold step at that point. They involved local

citizens in the monitoring and sampling effort, and suddenly the

public began believing their data.

Well, we learned from that experience. In 1981 we teamed up

with EPA and the University of Nevada's Desert Research Institute

to establish our "Community Radiation Monitoring Program" in 15

communities surrounding the Nevada Test Site. That number has

grown to 19 today.

DOE sponsors and funds the program, and provides the

equipment for the 19 stations. One of them is in California,

five are in Utah, and 13 are in Nevada.

EPA's Environmental Monitoring Systems Laboratory in Las

Vegas provides technical direction, maintains the equipment,

analyzes the samples, and interprets and publicizes the data.

The Desert Research Institute manages the network and works

with local civic leaders to select and hire the station managers

— all of whom are local residents. In most cases, the station

managers are high school science teachers.
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DOE provides extensive training and information for the

station managers, including two all-expense-paid training

sessions each year at the University of Utah to brush up on the

fundamentals of measuring radiation, and the basics of radiation

biology.

The station managers also are taught how to use and care for

the equipment at their stations, and how to interpret the data

it provides.

A bulletin board at each station displays radiation levels

at that station, as well as readings for the other stations. The

station manager's name and home phone number are posted on the

boards in the event there are any questions.

Our station managers have several duties. They:

— Check the equipment daily.

— Change filters in the air sampler at prescribed

times.

•— Check the gamma rate recorder chart for abnormal

variations.

Recorders, digital displays and strip charts allow passers-

by to see at a glance what the current exposure rates are, and

whether those rates have changed over time. Actually, this is

pretty boring stuff, because readings virtually always are at

natural background levels. The point is, we're there.

The array of equipment located at each station includes:

— Noble Gas Sampler.

— Tritium Sampler.

— Particulate and Reactive Gas Sampler.

— Thermoluminescent Dosimeter.
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— Gamma Radiation Exposure Rate Recorder.

— and a barometric pressure recorder.

Obviously, this program isn't free. The initial cost of

equipment at each of the stations is $30,000, for a total

investment of $570,000.

Each of the 19 station managers receives a stipend of $2 00 a

month, for a total annual cost of about $46,000.

We reinburse EPA about $675,000 a year to maintain the

equipment, analyze the samples, and interpret the data.

We fund the Desert Research Institute to the tune of

$325,000 a year.

Expensive? Yes! But it's money well spent. Our

credibility and the level of public trust in our programs have

remained high for many years in those 19 communities, largely as

a result of the Community Radiation Monitoring Program.

EPA also works with us on each underground nuclear test.

Beginning two days before each test, EPA radiation monitors sweep

through the off-site areas around the NTS talking with residents,

ranchers, miners, and others to find out where they will be and

what they will be doing at shot time.

EPA monitors in radio-equipped trucks are downwind from the

Test Site at shot time, ready to take whatever protective actions

would be necessary in the unlikely event of an accidental release

of radiation.

Another EPA duty, also funded by DOE, is managing a Routine

Environmental Surveillance Network the year around in the

vicinity of our Test Site.
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Part of that network includes 111 locations with thermo-

luminescent dosimeters, commonly called "TLDs." Each TLD is

changed quarterly.

EPA also works with 60 Nevada residents living in the

vicinity of the Test Site. Each of those 60 people wears a small

dosimeter, which is changed monthly.

Closely related to the TLD network is EPA's human

surveillance network, consisting of 150 residents from 47

families.

Twice a year each family member receives a whole-body

radiation count at EPA's Environmental Monitoring Systems

Laboratory in Las Vegas. Every second visit, each family member

receives a complete physical exam. EPA keeps close tabs on

family milk cows, and collects milk samples monthly from 25

ranches located around the Nevada Test Site.

On a larger scale, EPA maintains a network of 86 standby air

surveillance stations east of the Mississippi that could be

brought on line to sample gases and particulates. They're

activated by telephone, and routinely are operated for one week

each quarter.

You may recall when EPA announced several years ago that it

had detected trace quantities of radiation from the Chernobyl

accident? Well, most of that data came from these EPA stations.

EPA also samples water from wells and surface water on and

around the Test Site every month. With an electrically operated

sampler, water can be checked to a depth of 5,000 feet below the

desert surface.
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The success of our Community Radiation Monitoring Program

and EPA's support of the nuclear weapons testing program in

general didn't go unnoticed during the Tiger Team evaluation of

the Nevada Test Site last fall.

The team called the program "an excellent community

relations tool."

The Tiger Team's final report went on to say:

"Noteworthy practices such as these illustrate the concerted

effort the NTS is making toward employee and public

awareness of environmental issues."

In a separate study, the Congressional Office of Technology

Assessment also took the Community Radiation Monitoring Program

into account when it evaluated the nuclear testing program in a

report on "The Containment of Underground Nuclear Explosions."

OTA scientists reached two key conclusions, based on our

dedication to safety at the NTS and our commitment to keeping the

public informed about our activities.

First, the OTA evaluators concluded:

"There is essentially no possibility that a significant

release of radioactive material from an underground nuclear

test could go undetected."

And, then, OTA concluded:

"There is essentially no chance that radioactive materials

could reach a pathway to humans and not be discovered by

the Environmental Protection Agency."
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How's that for credibility!

The kind of public trust I've just described can be achieved

by any organization that's willing to work at it. It will take

some time, probably some money, and certainly a great deal of

effort, but it can be done. Thank you.

###
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DOE OPENNESS: A MYTH?

Peter Eichstaedt
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The Myth of Openness at the DOE

I was very surprised when I received a request from a member of the

Jacobs Engineering firm here in Albuquerque to be a panelist at this

conference.

I have never felt that the U.S. Department of Energy has ever cared

one bit about openness and in my dealings with the department, this

suspicion is confirmed repeatedly.

Someone once said that the role of the press is to comfort the

afflicted and afflict the comfortable. Well, the Department of Energy and

its contractors have been far too comfortable for far too long. The

Department of Energy has not been open and honest in its dealings with the

American public -- never has been and probably never will -- and the press

has no choice but to assume the role of the afflicter.

The fundamental problem is that no one in the Department of Energy

appears to know the definition of openness. Let's turn to the Webster New

World Dictionary, College Edition for the definition. It reads, "The

quality or condition of being open, specifically a) the absence of

secrecy, b) frankness; forthrightness, c) absence of prejudice or

bigotry." If the Department of Energy describes its behavior to the

public and the press as "openess" then they must be speaking another

language. It is certainly not the English spoken in the United States.
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If it is not a foreign language then it must be

something like that terrifying world depicted in George

Orwell's book/ 1984/ where the government perverted language

to the point that good was bad and bad was good, right was

wrong and wrong was right. With the DOE today* waste ie not

waste, it is material waiting to be recycled; pollution is

not dangerous or harmful; and problem* are really

opportunities.

When I was aeked to be a panelist, I was asked to come

up with a title for this little talk I am presenting. So, I

told the woman who called me that the title was "The Myth of

Openness." That was at 10 a.m. About four hours later in

the middle of the afternoon/ a secretary for Richard Marques

called and asked if I would change the title to something

less strong because of the "sensitivities" of the audience.

Marquez wanted to soften it to turn it into a question. Now

the title is "Openness: A Myth?"

This title change is no big deal. But it serves to

illustrate a number of points about the myth of openness at

the DOB. First Marquez did not make the call himself. He

apparently was too busy, but it was still important enough

to him that the call was made. I find that Marquez is

typical of most everyone at the DOE. It is an extremely rare

occurance for me ever to talk to anyone directly on the

first try. Everyone is either out of the office for the day

or in a meeting. The only people who seem to be at their

jobs on a regular basic are the women who answer the
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telephones. This does nothing but reinforce the notion that

the DOE is one giant, monolithic bureaucracy of nameless and

faceless officials.

And as long as I'm on the subject, why is it that

people who have contact with the public are lumped under the

title of "external affairs." What a name. The DOE is divided

into external and internal departments. If that doesn't

reveal the basic "them and us," circle-the-wagons mentality

of the monoMthic bureaucracy, then nothing does. This

attitude does not foster openness.

Anyway, this game of telephone tag at which everyone in

the DOE is so very good, is devastating to the media and

really hurts the image of the DOE in the public eye. First,

these highly-paid public relations people certainly know

that nature of the news business is deadlines. We have

deadlines every day. So when a reporter calls wanting a

reaction or comment on some piece of information, he or she

is facing a deadline that is most likely only hours away.

When the primary contacts are out of the office or in a

meeting, a phone call to the DOE for a simple comment on

sotes issue turns the day into a nighmare.

Of course this isn't always the case. More often than

not, reporters do get ahold of someone in the public

relations office quickly, but then we come up against

problem number two: no one knows the answer to the question.

In these situations, there are favorite responses. First is,

"I've never heard of anything like that," followed with,
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"It's probably not true." Then the reporter ie promised that

some one •will "get back to you" as soon as a response can be

gathered.

The third scenario is when the reporter is fortunate

enough to get in touch with man or woman who is actually

doing the work/ who actually knows the answer to the

reporter's questions' In these rare situations, I have found

scientists and engineers to be forthright and honest, to be

real human beings who ore proud of what they do and willing

to talk about it. But I also find them to immensely scared

and up tight and afraid that what they say might somehow get

them in trouble.

This gets us back to the issue of the title change for

my speech. Marquez was concerned about offending some one.

But who's sensitivities should we be concerned about? It

seems to me that the only sensitivities that the DOE is

concerned about are those of its own, of immediate

supervisors and managers. Marquez is sensitive about how the

DOE appears to the public. The scientist is worried about

how his project or agency might appear and his boss is

worried about how some problem might be revealed.

But who out there is concerned about what effects a

project may have on the people of this country? The American

people are scared to death about radioactive and toxic

pollution. They want the water they drink/ the air they

breath and the food they eat to be good for them, not

deadly. It seems to me that the department should think more
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about what it is doing to and for the people of thi« country

rather than looking good.

Most of my dealings with the DOE have been over the

Waste Isolation Pilot Plant/ or WIPP a* it is called. When

ever I call to ask about an issue with WIPP, I am always

told that no matter what the issue, it is not a problem. A

recent example is the problem of g&a generation caused by

the decomposition of waste that ie to be buried at the WIPP

sits. Although most people familiar with the project say it

is a problem/ the department says it isn't* I get tht*

feeling that if the DOE shot itself in the foot, it would

say it is not a problem because they were walking too fast

anyway.

Another example is with the TRUPACT-IZ shipment

containers for the waste. Testing of the container velds

revealed some flaws. The DOB aaid this was not a problem

because the flaws were superficial and could be ground down.

So they were ground down/ but were ground down so much that

the walls of the container were paper thin. But this was not

a problem/ the DOE said/ because the welding technique could

be fixed. I wonder what the next non-problem is.

Frankly/ I have never encountered an agency that ie

faced with some many problems, ranging from WIPP to the

environmental cleanup/ that insists that it has no problems.

If the DOE does not have problems/ then no one does. Please,

folks, let's get real.

Anyone who has ever had any dealings vith the problems
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of alcoholism or other addictions/ knows that the road to

recovery begins with admission of the problem. The alcoholic

cannot begin to conquer the problem until he admits that he

is an alcoholic. Until that point, the alcoholic is in what

the experts aay is & state of denial. The Department of

Energy is still in the state of denial and until it admits

that it has problem*, can never begin to approach the

concept of openness.

All this denial which X suppose is an attempt to look

good, is not working and the sooner the Department realizes

this, the better off it will be. For example/ look any

newspaper or magazine. In the recent issue of Rolling Stone

magazine, the Department of Energy was singled out as the

worst polluter in the country. In the article Bob Alvarez, a

senior investigator with the U.S. Senate Governmental

Affairs Committee, is quoted as saying, "What kind of

example is it when the government has done more to destroy

our environment and risk our health than anyone else? How

can the government in good conscience enforce the law

against Exxon and other corporate polluters when it is de

facto the biggest outlaw?"

It has been all but forgotten that the federal

government, and that includes the DOE, is supposedly working

for the citizens of the United States. The DOE has forgotten

that it is a public servant.

If the department is not accountable to the American

public, then who is it accountable to?
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when I deal with the Department of Energy, I am

reminded of the television program, "Alien Nation." In this

show, an alien race has com© to earth and taken on the

appearance and mannerisms of humans. Yet humane are being

controlled and manipulated like farm animals to work hard,

produce goods and services and procreate. Frankly, this is

how the DOB operates. The DOE reacts like what they do is

none of our business. We have no business even asking. Don't

worry. Be happy.

Again/ I turn to personal experience to back up my

statements, in September I filed a Freedom of Information

request with the DOB. I wanted to find out what information

the Los Alamos National Laboratory had on radioactive

pollution, on the handling and storage of radioactive waste,

and some related topics. Los Alamos is only 30 miles from

Santa Fe, but it tooh six months — six months — for me to

get a cardboard box of information. I have to admit that I

did get some crumbs of information which I still have to

finish reading, but the bulk of it was old reports, reports

that I amaconvinced were sitting on tome one's shelf and

under normal circumstanced would have taken a day or two to

collect and copy. Some of the reports are nothing but

hundreds of forms with strange notations and numbers.

A6 far as I'm concerned/ this is nothing but a big "up

yours" gesture from the department, a dropping of the

drawers to news media. OK. Fini*. We can play this game. But

what really bothers me is that the information requests were
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made under the freedom of information net. it's the law of

the land, but apparently the department thinks it doesn't

have to comply vith the law. Sure, the department sent me

some information/ but it took its sweet time, didn't it. So

now I get to go back at it again, a«k for some more

documents and wait another six months. It is clear that the

department hopes that maybe I'll get bored and go away. And

beleive me, this experience is not unique. It is

commonplace. I've been in contact with other reporters who

have had similar experiences with the DOE in other parts of

the country. I fully expect to eventually have to sue the

department to get the information I'm looking for.

Do you begin to get the picture? I'm supposed to talk

about the new culture of openness?

It is unfortunate when one has to go to court to get a

government agency to follow federal rules, in the real

world, if a person hus to be threatened to get them to do

the job they are paid to do, they usually are not around

very long. But then again, this is the Department of Energy

we're talking about and maybe it isn't the real world.

1 know it is difficult for an agency that has been so

secretive for so long, but Z have a few suggestions. Let's

go back to Webster's definition of openness;

* First, the DOE is going to have to give up its cult

of secrecy.

• Second, the agency is going to have to begin telling

the truth about itself. It must admit that it has problem*,
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big one«. It is going to have to admit that it does not have

all the answers all the time.

* Third, it ie going to have to begin thinking about

what to do about its problems instead of denying that the

problems exist.

* Fourth, it 1$ going to have to begin cooperating with

and working with the media and the public in a partnership

instead of operating in the old "it'a then against us"

mentality. This is the only way the department will be able

to fend off the coining barrage of law suite from

environmental groups, citizen groups, state governments and

the media.
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COMMUNICATIONS TRAINING - A KEY TO PUBLIC
ACCEPTANCE OF REMEDIAL ACTION PROJECTS

Jack Hoopes
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AN ENHANCED PUBLIC AFFAIRS PROGRAM
SUPPORTS FIVE-YEAR PLANS GOALS

• FIVE-YEAR PLAN DIRECTS US TO
"CHANGE DOE CULTURE TO ONE OF
CLEAR AND OPEN COMMUNICATIONS"

• DOE WILL BE EVALUATED NOT JUST ON
TECHNICAL EXCELLENCE, BUT ON ITS
ABILITY TO COMMUNICATE WITH THOSE
OUTSIDE THE DOE ORGANIZATION
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IMPROVE
DOE

CREDIBILITY
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MODEL OF CONFRONTATION

LOCAL
COMMUNITY

PROBLEM
SOLVER

SKEPTICISM
CRITICISM

ANGER
OUTRAGE

WORK
STOPPAGE

JUSTIFICATION
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MODEL OF COOPERATION

LOCAL
COMMUNITY

SSI
COMMUNITY

INPUT
M HMHHHHHHk

SKEPTICISM
CRITICISM

TRUST,
BUT VERIFY

PROBLEM PROBLEM
SOLVER

COMMUNICATION
I

•FECOMMENDATION

COMMUNICATION

OLUTION, WORK
PROCEEDS ON

SCHEDULE FOR
MUTUAL BENEFIT

UUUUUUUUUUk

AGREEMENT
REACHED
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• DUST

• RELOCATION VS. STABILIZATION ON
SITE

• ECONOMIC IMPACTS

•TRANSPORTATION
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PERCEIVED DOE RESPONSE - WE KNOW
WHAT WILL WORK

COMMUNITY REACTION - EXASPERATION,
THEN "LET'S GET ON WITH IT"

641



TURNAROUND WHEN LOCAL PRESENCE
ESTABLISHED

SUCCESS DUE TO IMPROVED
COMMUNICATION
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WHEN PEOPLE PERCEIVE THEY ARE BEING
IGNORED, THEY BECOME OUTRAGED
WHEN PEOPLE PERCEIVE THEY ARE BEING
LISTENED TO, OUTRAGE DIMINISHES
AND COOPERATION BEGINS

PUBLIC OUTRAGE = POLITICAL
OPPOSITION = A HALT TO PROGRESS
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HOW DO WE STRENGTHEN OUR PUBLIC
AFFAIRS PROGRAMS TO AVOID THE

MISTAKES OF THE PAST?

#1 WE TRAIN OUR TECHNICAL STAFF TO
BE EFFECTIVE COMMUNICATORS

#2 WE DEVELOP OPPORTUNITIES FOR
PUBLIC ENGAGEMENT
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TRAINING

ASSESSMENT

PREPARATION
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Jl

• UNDERSTANDING ROLE AS
COMMUNICATOR

• EFFECTIVE LISTENING

• EXPOSURE TO MEDIA ENVIRONMENT

• EXERCISE COMMUNICATIONS SKILLS
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AUDIENCE ANALYSIS

BE SENSITIVE TO "HOT BUTTONS"

UNDERSTAND HOW YOU ARE PERCEIVED
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"BONE UP" ON ISSUES
HAVE A PURPOSE
DEVELOP MESSAGE
ANTICIPATE QUESTIONS
DRY RUN PRESENTATION
FOLLOW-UP
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TRAINED COMMUNICATORS WILL GENERATE
FAVORABLE PERCEPTIONS OF THE PROJECT

A SATISFIED PUBLIC WILL CONTRIBUTE
TO CONTINUED SUCCESS FOR REMEDIAL

ACTION PROJECTS
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• BY MANAGEMENT TO SUPPORT PUBLIC
AFFAIRS AND COMMUNICATIONS
TRAINING

• BY TECHNICAL PERSONNEL TO DEVELOP
AND EXERCISE COMMUNICATIONS
SKILLS

• BY PUBLIC AFFAIRS TO TASK OF
COMMUNICATION TRAINING
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• ENHANCED PUBLIC COMMUNICATIONS
ARE COST-EFFECTIVE

• CONGRESS IS MORE LIKELY TO FUND
PROJECTS WITH PUBLIC SUPPORT

©COMMUNICATIONS TRAINING BENEFITS
INTERNAL DOE ORGANIZATION

• CREDIBILITY WITHIN LOCAL COMMUNITY
INCREASES DOE TECHNICAL
FLEXIBILITY
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