
---

NUREG/CP-0028
CONF-811218
Vol.1

,

Proceedings of the

Symposium on Low-Level Waste Disposal

Site Suitability Requirements

Held at
Crystal City, Virginia
December 8-9,1981

Compiled by M. G. Yalcintas, D. G. Jacobs

1

Sponsored by |
Office of Nuclear Material Safety and Safeguards 1

U.S. Nuclear Regulatory Commission I

and
Oak Ridge National Laboratory

Proceedings prepared by
Oak Ridge National Laboratory

e, ...,,A
t ', m s

W|6^j% |;;,/

!!#18#!!2 S2 "o

CP-0028 R PDR
'

_____-_



the views espressed in tnese proceedings are not necessarily
those of the U 5. Nuclear Reaulatory Cocritssion.

The sutaitted manuscript has been authored by a contractor
of the U.S. Government under contract. 4cordingly the
U.S. Government retains a noneactustre, royalty-free license
to pubitsn or reproduce the published form of this contributton,
or allow others to do so, for U.S. Government purposes.

Available from

GP0 Sales Program
Division of Technical Information and Document Control

U.S. Nuclear Regulatory Commission
Washington, DC 20555

Printed copy price: $7.50

and

National Technical Information Service
Springfield, VA 22161

.. _________ ____ _ ____________________________ _ ___



NUREG/CP-0028
CONF-811218
Vol.1

Proceedings of the
- _ - _ .

Symposium on Low-Level Waste Disposal

Site Suitability Requirements

Held at Crystal City, Virginia
December 8-9,1981

Manuscript Completed: July 1982
Date Published: September 1982

Compiled by
M. G Yalcintas, Oak Ridge National Laboratory
D. G. Jacobs, Evaluation Research Corporation

Sponsored by
Office of Nuclear Material Safety and Safeguards
U.S. Nuclear Re0ulatory Commission
Washington, D.C. 20555
and
Oak Ridge National Laboratory
Oak Ridge, TN 37830

Proceedings prepared by
Oak Ridge National Laboratory
Oak Ridge, TN 37830

, . . . .

f.
''%.....''

O

_ - - - _ - _ - _ - _ - - - _ _ _ _ - - _ _ _ - _ _ _ _ _ - - _ _ -



- _ _ . _ _

FOREWORD

A series'of three symposia is being cosponsored by the U.S. Nuclear
Regulatory Commission (NRC) and Oak Ridge National Laboratory (0RNL) to
provide a forum for wide-ranging discussion of the proposed rule, 10 CFR
Part 61, and associated technical position papers. The regulation (Federal
Register /Vol. 46, No. 142/ Friday, July 24,1981) is entitled, " Licensing
Requirements for Land Disposal of Radiactive Waste."

Site suitability requirements were the subject of the first symposium
in this series. Technical requirements were described in invited formal
presentations. Representatives of federal and state government agencies,
industry, and various scientific disciplines made valuable contributions
during the discussion periods. One goal of the panel discussions was to
identify types of sites that satisfy the technical requirements of the
proposed rule. This identification provided input to the NRC in determining
whether the proposed rule and the technical position papers are reasonable
and appropriate.

.

Tne papers in these proceedings are being published in the same order
in which they were presented at the symposium from camera-ready material
submitted by the authors. All papers have been reviewed and cleared as
necessary by the institutions with which the authors are affiliated. The
comments made during the discussion periods were summarized from a court
reporter's transcript and were reviewed by the individuals who responded to
questions. I appreciate the assistance of R. E. Browning who substituted
for John B. Martin. It was unfortunate that Hayward Shealy was unable to
attend the meeting.

A list of attendees follows the text.

The success of this symposium was a direct result of the cooperative
efforts of many individuals. I would like to acknowledge the enthusiastic
response of the following individuals to my pleas for help during the
preparation of the program: Rowena Chester, Charles Miller, Craig Little,
Robert Lowrie, and Leroy Stratton of ORNL; Don Jacobs of Evaluation Research;

Corporatior. (ERC); arid Maxine Dunkelman, David Siefken, and Edward Hawkins
of NRC. I would like to recognize the speakers and the session chairmen
for their valuable contributions. A special thanks to Joann Epler, Mary
Gene Ryan, and Reeta Fletcher of ERC; to Bonnie Reesor, Joy Simmons, and
Patricia Garnet of t"- ORNL conference office for their essential contribution
to this symposium; and to Vivian Jacobs, Carol Johnson, and Wilma Minor of
ORNL for the preparation of these proceedings.

M. G. Yalcintas
Conference Chairman
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10 CFR Part 61, Hayward Shealy, South Level Waste Disposal, Isaac Van der '

Carolina Department of Health. Columbia. Hoven, National Oceanic and Atmospheric
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.
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An Industry Perspective, Glenn Bradley,

.

Chem-Nuclear Systems, Inc., Bethesda, 10 30 Panel Discussion with Wednesday-
Maryland Morning Speakers, Moderator, Donald G

c bs Evaluabon nesearcn Corporation.
AF TERNOON Oak Ridge, Tennessee
12.00 LUNCHEON

AF TERNOONPolitical implications of Siting, Philip f.
Gustatson, hiinois Department of Nuclear 12.00 BREAK
Safety, Spnngfield, Illinois

1:30 Overview-A Panel Discussion2.00 Panel Discussion with Tuesday-Morning
Speakers, Moderator, A. L. Lotts. Oak with Representatives of NRC, DOE,

,

Ridge National Laboratory Oak Ridge, EPA, USGS, and State Government,
| Tennessee Moderator, Donald G Jacobs.

3.30 BREAK Evaluation Research Corporation.
Oak Ridge, Tennessee

3.45 Panet Discussion, Continued
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OPENING 0F THE SYMPOSIUM

M. G. Yalcintas
Conference Chairman

Oak Ridge National Laboratory
P.O. Box X

Oak Ridge, TN 37830
.

Welcome to the first symposium on low-level waste disposal. This
symposium will focus on the site suitability requirements in the proposed
rule on land disposal of low-level radioactive wastes,10 CFR Part 61, and
associated technical position papers. This symposium is sponsored and
organized by the U.S. Nuclear Regulatory Commission (NRC) and Oak Ridge
National Laboratory (ORNL) to provide a forum for examination of the pro-
posed rule and the technical position papers that support it.

To accomplish this goal we have invited speakers to address a number
of topics related to site suitability. Technical requirements in various '

disciplines will be described in formal presentations and will be followed
by panel discussions. These presentations and discussions will provide
input to the NRC about whether the proposed rule and the technical position'

papers are reasonable and appropriate.

This is the first of three symposia on low-level waste disposal. The
second symposium will address the site characterization and site monitoring
programs, and the third will cover facility design, construction, and
operating practices.

On behalf of the NRC and ORNL, I want to thank our speakers and session
chairmen for their contributions. I also want to thank each of you for

'

attending this symposium. I'm certain that with your participation, this
symposium will achieve its stated purpcse and provide additional insight to
questions relating to low-level waste disposal.

,

1

_ _ _ _ _ _ _ _ _ _ _ _ ____ _ _ _ _ _ _ _ _ _ _ _ _________-__________________ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



_

WELCOMING ADDRESS

R. E. Browning

Division of Waste Management
U.S. Nuclear Regulatory Commission

Washington, D.C.

Welcome to the NRC's symposium on site suitability requirements. This
is intended to be the first in a series of NRC symposia on various aspects of
low-level waste disposal. Site suitability was selected as the subject of
this first symposium because this area is the first step which must be
addressed in the sequence of steps required to develop a low-level waste
disposal site.

As I am sure you are all aware, the current commercial low-level waste
disposal situation must be reversed so that additional new sites are
developed close to the sources of the wastes. The NRC has been taking action
to be responsive to this need by developing licensing procedures and
requirements that will assure adequate protection of the public health and
safety and the environment without creating unnecessary regul a tory
impediments to the licensing of such disposal sites.

As early as October 1979, the then-Chairman of the NRC, Dr. Hendrie,
sent a telegram to the Governors c' all the States noting the need for
additional regionally disposed low-level waste disposal sites and emphasized
that the NRC stood ready to work with applicants and States to license
low-level waste disposal sites and provide technical assistance to Agreement
States for the same purpose. In February 1980, the NRC staff announced
availability of a preliminary draft regulation for disposal of 1cw-level
waste (10 CFR 61). Subsequently, in July 1981, the proposed regulation for
low-level radioactive waste disposal was published for comment. The proposed
regulation inclsJed consideration of comments which had been made on the
preliminary draft as well as comments obtained during public meetings held
throughout the country.

Site suitability consti tutes only one of many parts of an overall
disposal system which must all be controlled to as.ure isolation of the
low-level radioactive waste for the duration of the radiological hazard and
to provide stability of the disposal site after closure. Other parts

included in the proposed regulation are site design, operation, and closure;
waste characteristics and classification; and institutional controls.

Since license applications are anticipated from various regions of the
country, sites are expected to exhibit a wide range of conditions and
characteristics. The staff recognizes that the contribution of the site
characteristics toward meeting the overall performance objectives may vary
from site to si te. A disposal site with less than outstanding site
characteristics may require greater reliance on waste form, design features,
and facility operation.

Since the staff fully acticipates any proposed disposal site will meet
the minimum technical requirements, it is very important that there be a
technical consensus that the requirements are technically sound, reasonable,

3
|
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and capable of being met within the States or compacts which take the
initiative to develop new sites. One of the major goals of this symposium is
to ensure that this corisensus is developed and can be used to support the
site suitability criteria which are ultimately included in the final rule
which will be published in 1982. This technical consensus is essential, if
the licensing process on any new application is to proceed smoothly and
rapidly.

O

,
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INTRODdCTION TO PART 61

R. Dale Smith

Low-Level Waste Licensing Branch
U.S. Nuclear Regulatory Commission

Washington, DC 20555

ABSTRACT

Comments received on proposed Part 61 are discussed briefly. The
role of site suitability requirements as the screening mechanism for site
selection is one of the more important applications of the reouirements.
A comparison of site suitability requirements to performance objectives
and key aspects of the role is made. It is shown that site suitability

requirements contribute to the achievement of more than one performance
objective.

5
1
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COMMENTS ON PART 61

As of November 19, 1981, we have received comments from 57 persons
and organizations. The commenters represent a variety of interests and
commented on a wide range of issues. Commenters have included state
groups, utilities, industrial entities, individuals, federal agencies or
laboratories, medical groups, surety groups, engineering firms, public
interest groups, the ACRS, and one international commenter.

Some commenters offered one comment, others as many as 18-20. The topics
covered thus far have dealt with a wide variety of issues and have
covered most aspects of the rule. We have identified about 100 different
issues. Points were raised covering the procedural aspects of site
suitability, design, operations, and closure, environmental requirements,
state and tribal participation, institutional requirements, and the
mani fest system. The areas of greatest concern to the commenters relate
to waste classification and characteristic requirements. A numerical
breakdown is shewn in Table 1.

Table 1

PROPOSE 0 10 CFR PART 61

Overview of Com.mer,L Distribution

Aspect of rule Number of comments Issues

Procedural 21 13
Manifests and transfers 16 3
Performance objectives 22 4
Site suitability 13 8
Site design 4 3
Operations and closure 13 6
Environmental monitoring 6 2
Waste classification 37 8
Waste characteristics 31 12
Financial 11 9
State / Tribal 4 1
Institutional 16 9
Assorted and editorial 55 21

6
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We received 13 comments on site suitability. Comments were offered
by states, a public interest group, a university, utilities, and an
international commenter. Both support and criticism of the flooding
requirement in 61.50 (a)(5) was offered. The criticism favored more
absolute requirements and a 500 year vs. 100 year floodplain
specification. The necessity of 61.50(a)(9) was challenged on the basis
that even major faulting would not be a problem. Specific requirements
on access of ground water to the waste and ground water discharge were
opposed as unduly restrictive. A numerical specification on depth to
watertable was requested. Concerns about site complexity were the
vagueness and subjectiveness. Additional siting factors offered were
transportation accessibility and other institutional requirements such as
relationship ta public water supplies and population density. Less
stringent suitability requirements if a facility will be used for Class A
or A and B wastes only was suggested. Flexibility to use the site for
disposal of certain hazardous wastes are also suggested.

We also received a few editorial comments on site suitability and
design which focused primarily on absolute language. For example
changing " prevent" to " minimize" in 61.51(a)(6) was suggested.

SITE SELECTION

The site selection process used by any applicant, individual state,
or regional compact of states may vary considerably due to a wide variety
of factors such as geographical distribution of low-level radioactive
waste generators; diverse geologic, hydrologic, meteorologic, climatic,
ecologic, and socioeconomic settings; and provisions on site selection in
the compact charters. However, the site selection processes followed in
separate applications will share the same basic steps.

The first step will consist typically of defining the region of
interest, such as the area within the geographic boundaries of an
individual state or regional compact. The second step will consist of
screening the region of interest to identify potential sites. In the

third step, the potential sites will be screened against a common set of
criteria, including the minimum technical requirements in 10 CFR Part 61
and the environmental standards in 10 CFR Part 51. The third step is
envisioned as a coarse screening process which Nill identify a slate of
candidate sites for more detailed review.

7
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The fourth step will consist typically of a detailed review of the
slate of candidate sites identified through the coarse screening. The
first four steps will relay primarily upon available reconnaissance level
information. The primary differenaces between the steps will be the level
of detail of the review and the inclusion of additional items to be
evaluatad in each step. For example, the fourth step may include items
such as conceptual designs, preliminary cost estimates, release scenarios
and pathway studies which were not inicuded in the previous steps. The
fourth step will conclude with the selection of a preferred site from
among the candidate sites.

Thus, it is in the site selection process that the site suitability
requirements play their first and perhaps most important role. These
requirements are the sieves through which potential sites must pass
before they can receive serious consideration. It is vital, therefore,
that this screening process does not eliminate useful sites and, just as
important, does not let unsuitable sites pass through.

Limited investigatice,s of site characteristics at seme or all of the
candidate sites may be needed during the fourth step, in some cases, to
evaluate these additional items and to adequately distinguish between the
candidate sites such that a preferred site can be identified. However,
the major portion of the site characterization studies will be performed
at the preferred site after selection from among the candidate sites.
Only if the detailed site characterization studies identify unanticipated
adverse conditions at the preferred site would detailed investigations be
performed at more than one site. These investigations will be the
subject of a future symposium in this series.

PERFORMANCE OBJECTIVES

Part 61 establishes four performance objectives for the safe
disposal of radioactive waste. These are set forth in sections 61.41
through 61.44. In these sections, objectives are stated for (1) the
protection of the general population from releases of radioactivity, (2)
protection of individuals from inadvertent intrusion, (3) protection of
individuals during operations, and (4) stability of the disposal site
after closure.

t

8
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Disposal of radioactive saste is a complex system that depends upon
the proper combination of a number of factors. Because disposal is a

system, there are probably an infinite number of combinations of factors
that could result in safe disposal; however, in real life, we do not find
anyone in charge of all of the system. Various factors are controlled by

the waste generator while others are under the control of the disposal
site operators. In order for each party to know what to expect from the
other, Part 61 establishes minimum technical criteria for each component
of the system. These are found in Subpart D of Part 61. There are set
forth technical requirements for (1) site suitability, (2) design and
operation of the facility, (3) waste classification and characteristics,
and (4) institutional requirements. Each of these technical components
contributes to the system's ability to meet the overall performance
objectives. Certain waste characteristics, for example, contribute
greatly to preventing offsite migration and protection of the public
while at the same time helping to assure the long term stability of the
site and also protection against inadvertent intrusion.

So it is also with the site suitability requirements. Site

suitability requirements set forth conditions which enhance the system's
ability to control off-site exposures by radioisotope migration, to
assure long term stability, and to reduce the liklihood of intrusion.

The minimum requirements for site suitability are directed at four
key aspects that are directly related to assuring that the overall
performance objectives for migration, long-term maintenance, and
irtrusion protection are met. These are:

1. Eliminate, to the extent practicable, the contact
of water with waste during operations and after
closure to reduce the potential for migration.

2. Assure long-term stability of the site and facility to
to eliminate the need for constant care and maintenance
over the long-term with attendant uncertain high costs
and long-term commitment of social resources.

3. Improve confidence in the predictability of the long-term
performance capability of the facility.

4. Site facilities in locations where there is little
liklihood of future human activities that could result
in human intrusion.

9
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SITE SUITABILITY REQUIREMENTS

Site suitability requirements for land disposal of low-level
radioactive waste are presented in ~- ' ion 61.50 of the proposed rule.
The site suitability requirements identify certain characteristics which ,

should be present at any proposed near-surface disposal facility. The
site suitability requirements are intended to function collectively with
requirements on site design, facility operations, site closure, waste
classification and segregation, waste form and packaging, and
institutional controls to help assure isolation of the low-level
radioactive wastes for the duration of the radiological hazard and to
provide stability of the disposal site after closure.

The site suitability requirements in Section 61.50 of the proposed rule
are minimum technical requirements related to the geologic, hydrologic,
and demographic characteristics of a disposal site. It is expect d that
any proposed disposal site will meet these minimum technical
requirements. The staff forsees very few instances where proposed
disposal sites not meeting the minimum technical requirements would be
acceptable. Such sites would be evaluated on a site-by-site basis and
would require that an exception to the rule be granted.

The specific site suitability requirements in Section 61.50 of the
proposed rule are as follows:

61.50(a)

(1) Purpose of the section
(2) The disposal site shall be capable of being

characterized, modeled, analyzed, and monitored.
(3) Within the region or state where the facility is to

be located a disposal site should be selected so
that projected population growth and future develop-
ments are not likely to affect the ability of the

i disposal facility to meet the performance objectives.
(4) Areas must be avoided having economically significant

natural resources which, if exploited, would result

! in failure to meet the performance objectives.
(5) The disposal site must be generally well drained and

free of areas of flooding or frequent ponding. Waste
disposal shall not take place in a 100 year flood plain,
coastal high-hazard area or wetland.

i

|

|
|
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|

|

_ _ __ _ _ _ __



_ _ _ _ _ _ _ _

(6) Upstream drainage areas must be minimized to decrease the
amount of runoff which could erode or innundate waste
disposal units.

(7) The disposal site must provide sufficient depth to the
water table that ground-water intrusion, perennial or
otherwise, into the waste will not occur. The Commission
wil' consider exceptions to this requirement if it can be
conclusively shown that disposal site characteristics will
result in diffusion being the predominant means of radio-
nuclide movemUnt and the rate of movement will result in
the performance objectives being met.

(8) Any ground-water discharge to the surface within the
disposal site must not originate within the hydrogeologic
unit used for disposal.

(9) Areas must be avoided where tectonic processes such
as faulting, folding, seismic activity, or vulcanism may
occur with such frequency and extent to significantly
affect the ability of the disposal site to meet the

' performance objectives or may preclude defensible
modeling and prediction of long-term impacts.

(10) Areas must be avoided where surface geologic processes
as mass wasting, erosion, slumping, landsliding, or
weathering occur with such frequency and extent to
significantly affect the ability of the disposal site
to meet the performance objectives or may preclude
defensible modeling and prediction of long-term impacts.

(11) The disposal site must not be located where nearby
facilities or activities could adversely impact the
ability of the site to meet the performance objectives
or significantly mask the environmental monitoring
program.

In the following figure is shown the correlation between each of the site
suitability criteria and the key aspects stated earlier.

11
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Figure 1. Correlation Between Each of the Site
Suitability Criteria and Key Aspects Stated Above
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There are several interesting observations from this matrix.
First, the criteria contribute more to the assurance of long-term
stability and confidence in predictability than they do to the other
factors. While some criteria contribute to protecting the intruder and
preventing water contact and subsequent migration, most of the crtiteria
are intended to assure that these conditions remain constant and
predictable.

Second, it is noted that most of'the criteria contribute to more
than one objective. Avoiding areas of possible_ future populatfor growth
and development obviously minimizes the liklihood of human intrusion'into
the site in the future. But it also reduces the chance of human
activities in the area causing changes that could affect the stability of
the site (e.g., changing surface drainage causing site erosion) or
actions that could affect the long-term predictability of the site, such
as significantly altering the groundwater characteristics of the site.

The third observation derives from preparing the matrix in the first
place. With few exceptions, each criterion was seen to contribute
directly or indirectly to all of the objectives. This is due to the fact
that violation of the site stability tends to lead to both consequence
events such as migration or intrusion and concomitantly, loss of
confidence in predictability.

All of this leads us to conclude, as we have in Part 61, that stability
of the disposal facility may be the single most important aspect and is
related directly to the achievement of the performance objective..
Stability of the facility is controlled primarily by the stability of the
site. Thus, the selection and application of criteria that assure this
stability is of the greatest importance.

Therefore, when proper site criteria are joined with requirements on
waste characteristics, facility design and operations, and institutional
controls, low-level radioactive waste can be effectively removed from the
biosphere until it is no longer a health and safety concern.

We believe that the site suitability requirements in the proposed 10
CFR Part 61 are useful in identifying sites and are appropriate in
providing for protection of the public health and safety. We believe
that the main task facing us at this symposium is the pulling together of
the technical communities' views on the requirements and converging on a
consensus set of site suitability criteria for the final rule to be
published in 1982.

13
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We believe that a consensus of the technical community will greatly ,

facilitate the licensing process in two ways. First, the consensus set j
of site suitability criteria will assist future applicants in finding '

' suitable sites. Second, our experience indicates that when the technical
i community agrees on the suitability of a proposed site, the public

concerns and potential intervention are moderated and tend to melt away.
On the converse, public concern and intervention appear to be fueled by
disagreement and controversy within the technical community.

,

Therefore, our task at this symposium is to work together through
! constructive comments and discussion to reach a concensus on a

comprehensive set of site suitability requirements. These requirements
must be technically sound, reasonable, and workable in identifying sites
which are suitable for near-surface disposal of low-level radioactive
waste.

.

14
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DISCUSSION OF PAPER BY R.D. SMITH

W. Hipsher: Mr. Smith, when you refer to one of the objectives' as being to
eliminate the need fo r- constant maintenance at the site, that's a
change from 10 aR Part 61. Did you receive a lot of comments on that
area that would indicate that was a stringent requirement? There's
going to be maintenance on each site after it's closed.

R.D. Smith: The performance objective, as stated in 10 CFR Part 61, deals
with the need for long term active maintenance as compared to normal
routine upkeep. Our performance objective is aimed at precluding the
need for such things as trench pumping, or constant replacement of
trench caps.

We recognize that there will be need for routine upkeep, such as fence
mending, vegetative cover maintenance, perhaps minor repairs to
drainage features and perhaps repairs to the surface of the trench
caps.

W. Hipsher: Maybe it's just an interpretation of what " active maintenance"
means, because I was assuming that you're not talking about any
earth-work

R.D. Smith: We'd like to say that there should not be any major earth-work
involved. But maintenance of surface features, such as drainage
ditches, isn't considered to be major maintenance.

W. Staub: I would like to ask a question, or perhaps offer a comment,
about the 500 year flood plain.

.

In the work that I have done I find numerous references to 100 year
flood plains that can be identified. I have not seen anywhere where a
500 year flood plain has been identified.

Would you care to comment on that?

R.D. Smith: I think you've given the reason why we have proposed a 100
rather than 500 year flood plain in the reg,lation. The 100 year
flood plain requirement, besides being a common sense requirement, is
intended to implement an executive order that would preclude use of
t'lood plains for any activity such as this. We could specify a 500 #

year flood plain just to make sure, but we haven't found anyone who
-

can tell us with any confidence what a 500 year flood plain is.
Historical records don't substantiate such a thing. So we've stuck
with the 100 year flood plain and probably will, even in response to
the one coment we got.
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! 00E LOW-LEVEL WASTE
LONG TERM TECHNOLOGY DEVELOPMENT

M.J. Barainca
Low-Level Waste Management Program

U.S. Department of Energy
Idaho Falls, Idaho 83401

ABSTRACT

The objective of the Department of Energy's Low-Level Waste
Management Program is to provide a low-level waste management
system by 1986. Areas of concentration are defined as: (1)
Waste Generation Reduction Technology, (2) Process and Handling
Technology, (3) Environmental Technology, (4) Low-Level Waste
Disposal Technology. A program overview is provided with
specific examples of technical development.

DOE'S LOW-LEVEL RADI0 ACTIVE WASTE MANAGEMENT
TECHNOLOGY / DEVELOPMENT PROGRAM

Introduction

Today I will discuss the Department of Energy's Low-Level Radioactive
Waste Management Program's technology development program. I will briefly

provide an overview of the technical program and then more fully discuss
those programs which are more germane to the subject at hand; site
selection. Prior to discussing the Department of Energy's technology
development programs, I would like to make a few brief comments on two
related topics; the emerging position of the Department of Energy on the
Nuclear Regulatory Commission's proposed rule 10 CFR Part 61 and the .

Department of Energy's approach to developing criteria for the management
of the Department's low-level radioactive waste.

The Department of Energy is currently reviewing 10 CFR 61 and its
Environmental Impact Statement. It is anticipated that these comments will
be formally transmitted to the Nuclear Regulatory Commission in mid .lanuary
1982.. Based on information to date, the Department's position on 10 CFR
61 is a generally favorable one. The proposed rule goes a long way in
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clarifying the requirements necessary to site and license a commercial
low-level radioactive waste disposal facility. But the Department also

believes that there are several areas where further clarification would be
useful. In these areas the Department is reviewing its own capabilities
and experience to detennine what, if any, assistance the Department may be
able to provide to the Commission.

Early Site Selection

Since defense programs and associated facilities generate large
volumes of radioactively contaminated solid wastes requiring disposal, the
AEC, now the Department of Energy (DOE), recognized the need to develop a
local disposm. ground for these wastes at the laboratories. The United
States Geological Survey (USGS) was consulted in the selection of a

disposal site on the National Reactor Testing Station (NRTS), now the Idaho
National Engineering Laboratory (INEL). The following criteria were used

in the selection process.

1) An area of not less than 10 acres

2) Accessibility without extensive road construction

3) An area with not less than 15 and preferably 20 ft.
of unconsolidated sedimentary overburden

4) Appreciable amounts of clay in the disposal
sediments

5) Overburden sufficiently cohesive to stand a short
period in vertical or nearly vertical walls

6) An area not directly up stream of the groundwater
flow from existing or potential reactor sites

7) Good surface drainage

A 100-acre area, located in the southwestern corner of the NRTS and
characterized by fine-grained sediments deposited by the Big Lost River was
proposed as suitable for disposal operations. In May 1952, a 13-acre tract
of this area was established as the NRTS Burial Ground for solid waste
disposal. At that time, the area was also being considered as a disposal

18

--



___

site for solid waste generated at nuclear facilities in other parts of the
country.

During 1952, the USGS performed a more intensive investigation of the
geology and hydrology of the larger 100-acre area. A USGS report,

published in 1953, stated that the area was generally favorable for the

disposal of limited quantities of short-lived radioactive waste material
and that its sediments would have greater ion-exchange capacity than
sediments nearer to the Big Lost River. The report stated that the

surficial sediment was more than 9 ft. thick over much of the site.
.

The report also indicated a potential concern relative to the aquifer
under the NRTS by pointing out that water in contact with contaminated
material might carry contaminants downward to the water table.
Contamination was thought unlikely, however, since percolating water would
be subject to ion-exchange processes and local precipitation would
contribute little recharge water. While not all the initial site criteria,
such as sediment thickness, were fully satisfied when AEC approved the site

location, 28 years of operating experience at INEL and other DOE burial
grounds has demonstrated that low-level waste can be safely disposed of by
shallow land burial.

<

Program Overview

A brief description of the Low-Level Waste Management Program's
present approach to the development of criteria for the management of
low-level waste at Department facilities is now warranted. The criteria
development program, like draf t 10 CFR 61, uses performance objectives
versus prescriptive standards. Performance objectives are being used to
develop criteria for application to shallow land burial operations and for

1

application to operations which will provide waste confinement greater than
'

that provided by shallow land burial. Technology development work in the

greater confinement area is in a very early stage. A systems approach

examining waste form, packaging, and disposal method is presently being'

used. The criteria developed for both shallow land burial and greater
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confinement similarly cover all elements in the disposal system. That is,

criteria are being developed for site selection, design, operation and
closure / post closure and for waste form, handling, packaging, and testing.
It is the low-Level Waste Management Program's intention that once
finalized, these criteria will be applied uniformly throughout the

Department of Energy's low-level waste disposal facilities.

The Low-Level Radioactive Waste Management Program's technology
development efforts are concentrated in four areas; Waste Reduction
Technology, Process and Handling Technology, Environmental Technology, and

Low-Level Waste Disposal Technology. I will discuss in detail, work being

conducted in the latter two areas; Environmental Technology and Low-Level

Waste Disposal Technology as work in these areas has the most bearing upon
site selection. However, I would like to briefly touch upon activities
being undertaken in the Waste Reduction, Process and Handling Technology
areas.

Technical Program

The goal of Waste Reduction Technology efforts is to document, and
where necessary, improve technology and procedures which reduce the amount

of waste generated. (Technologies and procedures used by government and
commercial facilities are being examined.) The Electric Power Research

Institute is planning a similar effort directed solely for application ta
commercial power reactors. The State of Maryland is developing waste
management procedures for institutions generating biomedical low-level
radioactive waste. These biomedical procedures are intended to reduce the
amouat of waste which must be handled and disposed of as low-level

radioactive wastes. As a first step, a waste generation reduction manual
is being compiled. The manual will be an up-to-date compilation of
available technologies, along with a cost / benefit assessment of the various
processing or procedural options.

Specific work in the area of Process and Handling Technology covers a
wide range of technologies. The work is not only to examine and research
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waste treatment technologies, but to also demonstrate some of these on a
prototype scale. Technologies subject to examination, improvement, and
demonstration include:

o Incineration of institutional-type waste

o use of a glass furnace for treatment of power
reactor wastes

o Ultrafiltration and reverse osmosis for processing
large volumes of contaminated fluid

o Use of smelter technology to reduce the volume of
contaminated scrap metals

o Use of microwave plasma incineration for radioactive
organic liquids

We are planning to document the results of DOE demonstrating more cost
effective technologies for the treatment of reactor wastes and to also
demonstrate the use of on-site incineration of DOE wastes. Work in the
area of waste form development' and testing is also being conducted. This

work is being coordinated with similar work being done by the Nuclear

Regulatory Commission. Technologies to treat radioactive wastes containing
elemental sodium thereby making such waste acceptable for shallow land
burial are also being examined. And, finally, a cooperative information
exchange program with the Federal Republic of Germany is being considered
covering these and other areas of waste treatment technology.

I would like to now discuss technology development which will more
directly impact future site selection: Environmental Technology and

Low-Level Waste Disposal Technology. Rather than discuss all the work in
these areas, only the most significant will be described. Generally, the

work to be described is in one of three areas: modeling, data collection,
or environmental transport processes.

Site performance modeling is one of the keys to the licensing of
commercial low-level waste disposal sites. The approval or denial of any

i
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!

license application will rest upon an applicant's ability to predict the
. site's long-tem performance.

i

There are over 400 radionuclide transport models. Few have been
' validated. The Low-Level Radioactive Waste Nanagement Program's modeling

efforts are directed toward establishing uni form model evaluation andr

documentation guidelines. The guidelines will detail the information that
is necessary to analyze the abilities and limitations _ of _models describing
environmental transport of radionuclides. The accuracy and correctness of,

a model can be partially tested by making comparisons of specific
analytical solutions to fundamental equations. The validity of a model's -

physical assumptions can be tested by making comparisons with experimenta ~
,

data. Analytical solutions of model equations and experimental data set
will be compiled to provide a systematic procedure for evaluating a model.
Use of such a procedure will allow comparison of the abilities and
limitations of different models. Both generic and more site specific
models can therefore be more easily identified for use in a DOE selection
model. The validity of such models may still be questioned. This is

partially due to incomplete documentation of the model's development.
Establishment of uniform documentation guidelines and model validation
should help resolve this.

|

| Regardless of which models are identified as having the greatest
j potential for use in site selection, models' precision can be improved by a

better understanding of information requirements. Information is required
| to support not only model variables, but also model assumptions. Figure 1

is an example of some of .the ground zero level information required to
i judge site suitability. Figure 2, a list of the input parameters required
; for the model, is a subset of this' listing. Work is underway to' better
| understand the processes that models approximate. Work to improve

technology for data collection :s being conducted. Seven specific ;

; technology projects in these areas are:
|
!

!
f

!
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FIGURE 1. TECHNICAL INFORMATION TO SUPPORT SELECTION OF
SHALLOW LAND BURIAL SITES

.

LOCATION LAND USE

SIZE NATURAL RESOURCES

TRENCH DESIGN DISTANCE TO SURFACE WATER

WASTE VOLUME PROJECTIONS VEGETATIVE C0VER

LEACHATE CHARACTERISlICS TOP 0 GRAPHIC DATA

WATER TABLE POPULATION DISTRIBUTION

CAPILLARY FRINGE LOCATION GROUNDWATER CHEMISTRY

THICKNESS OF EXCAVATABLE MATERIAL TECTONICS

GE0 LOGY OF BEDROCK S0ll MECHANICS

HYDRAULIC CONDUCTIVITY FLOODING HAZARDS

STRATIGRAPHY METEOROLOGY
'

HYDROLOGIC BUDGET TRANSPORTATION

FLOW NETWORKS WASTE FORM CHARACTERISTICS

DIFFUSION PROPERTIES

S0lt PROPERTIES

FIGURE 2. INPUT PARAMETERS TO MODELS FOR SHALLOW LAND BURIAL

NUCLIDE QUANTITY EQUIVALENT VEGETATIVE COVER

DURATION OF WET PERIOD GE0 METRY OF TRENCH CAP

RAINFfLL S0Il SURFACE RIDGE HEIGHT

EVAP0 TRANSPIRATION S0IL SURFACE RIDGE SPACING

WATER TURNOVER SOIL SURFACE ROUGHNESS

WIND DATA AGGREGATE INFORMATION

TEMPERATURES S0IL IN SUSPENSION

LENGTH OF AQUIFER POPULATION DISTANCE ARRAY

VELOCITY OF AQUIFER EFFECTIVE STACK HEIGHT

DISPERSION COEFFICIENT HEAT RELEASE

EQUILIBRIUM CONSTANTS CR0P PRODUCTION

NUMBER OF LAYERS IN SOIL COLUMN FRACTION OF LAND WITH CROPS

GE0 METRY OF SOIL LAYERS NUMBER OF HARVESTS

STABILITY OF NUCLIDES ANIMAL DENSITY INFORMATION
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1) Well-logging instrumentation

2) Borehole geophysics

3) Barrier testing

4) Ground and surface water management systems

5) Release / transport arid

6) Humid site migration

7) Site selection criteria evaluation

I will now briefly describe each of these efforts.

A well-logging instrumentation project is being planned by Pacific
Northe.ast Laboratory. The project is to develop appropriate equipment
capable of determining strontium-90, tritium and transuranics at

sensitivity levels which will provide useful information for the proper
operation of shallow land burial sites. Technologies involving solid state
gamma-ray spectroscopy, neutron activation, beta particle spectroscopy,
t ,s spectroscopy, mass spectrometry, laser excitation, active and passive
neutron detectioa, and X-ray fluorescence spectroscopy will be examined.
Methods and equipment for cased and uncased wells will be examined but
cased wells will be emphasized. The goal of this work is to be better able

to determine if radionuclide migration is occurring, and if so, its nature
.

and degree.
|

|

The Denver office of the USGS is conducting a borehole geophysics
project. The project's goal is development of in situ measuring techniques
which provide data that can be interpreted in terms of lithology, elastic
modulus, bulk density, porosity, moisture content, water quality, and the
location and orientation of fractures. Borehole geophysics provides the

i most economical techniques for obtaining these data on a broad scale.
Specific items being accomplished are: development of quantitative

analysis techniques for borehole spectra, development of nuclear magnetic
resonance techniques for the relative measure of permeability, improvement
in field reliability of neutron generators in logging probes, development
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of advanced phase acoustic fracture logging probes, and improvement of
interpretation of well log data for input to site selection and predictive
model s.

The Los Alamos National Laboratory is involved in barrier testing.
Testing of both biointrusion and migration barriers is being conducted.

The goal of this work is to provide data to better design a disposal

facility so as to prevent intrusion of plants and animals into the waste

and minimize radionuclide migration through the water pathway. Field
experiments to quantify biointrusion barrier performance are being

conducted. Accur;te definition of the migration potential of radionuclides
fough such barriers as clay, sand-clay, and clay-tuff will be measured.

Determination will be made by measurement of the hydraulic conductivity in
situ using the instantaneous profile method. The movement of both water

and tracers will be measured. The variables to be tested include barrier
geometry, effects of organics on the barrier materials, and the effects of
mechanical stress on barrier performance. Proven biointrusion and

migration barriers will then be designed for emplacement at shallow land
burial facilities.

Tests of the wick system for directing water away from burial wastes
are the emphasis of the ground and surface water management system tests.
These tests are also being conducted by Los Alamos National Laboratory. In
a wick system, a layer of finer-grained material is placed over a layer of
coarser grained material. The difference in the matric potential of the

two layers holds the water in the finer-grained layer. Water is then

diverted by the controlled design of the wick system. Site designs
employing such a wick system may be of a high potential for low-level waste
disposal sites.

Pacific Northwest Laboratory is conducting studies to characaterize
radionuclide transport at arid sites. The release / transport-arid project
is designed to evaluate arid zone water balance with the precision

necessary to quantify transport rates under nonisothermal dynamic

conditions. The mass and energy balance of arid region radioactive waste
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disposal sites are being assessed and specific rates of radionuclide/ water
transport in the partially saturated ground zone are being determinend.
Laboratory analysis of hydraulic transport parameters and field tracer
studies are being conducted. By making laboratory measuremsnts ~ ' and .

comparing them to field measurements, cne applicability of laboratory
characterizations will be more clear. The results of this work will 1

determine what, if any, further work is required for the study of bare soil
t

evaporation. A conclusive resolution to the processes involved will open
the way to study evaporation from vegetated surfaces. The influence of
vegetation on water flow patterns is already under study.

!

A humid site migration project is being conducted by Oak Ridge
National Laboratory to continue to define and refine the understanding of

j migration pathways of. radionuclides at an operating shallow land burial
j site. Improved information will serve as input for the siting, designing,

operation, and closure of a shallow land burial facility in the humid
eastern United States. Long term leaching and migration studies of

radionuclides from typical solid wastes will provide a means of assessing
: the long-term hazard potential of such waste. This will clarify the

radionuclide input rate to the surrounding soil and therefore better bound
the potential for in-soil migration. Soil / waste chemical studies are also

"

being conducted. The effects of physical and chemical soil properties,;

aerobic and anaerobic conditions and microbiological actions on the
migration of radionuclides will be assessed. Engineering studies to

| control surface and ground water are being conducted. The effects of
! perched water tables, trench subsidence and trench cover are being
! examined.

I

The final area of technology development related to site selection is
the site selection criteria evaluation project. Oak Ridge National i

I
,

'

Laboratory has recently completed a preliminary site selection study for a
|future shallow land burial facility. The selection was conducted without j

the benefit of the Department's site selection criteria which were at the
i time under development. The work involved in this project is to evaluate

the criterir for key site specific data needs, review these needs for their
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adequacy in characterizing sites, and to review these needs relative to the
technology required to acquire the data. A second task which is being

considered is to use the site selection criteria to locate the most

favorable sites on the Oak Ridge Reservation for a future disposal site.
Results of this search will be compared with the one conducted without use
of the selection criteria.

Summary

To summarize, the Department of Energy has several projects which will
directly benefit the. use of site selection criteria. Efforts in the area
of modeling will increase the credibility of site selection models. A

better understanding of relative strength, weaknesses, and adaptability of
each model will also be achieved. Improved data collection and measurement
techniques are being developed. Improved instrumentation goes hand-in-hand
with a better understanding of the interrelationships and effects of actual
field conditions. Research is underway to clarify these interrelationships
and quantify the effects of various environmental processes. The goal
being to better understand each process, and then determine what is needed,
and in what degree of detail and precision the data is wanted.
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DISCUSSION

F. Killar: Do you have a schedule for completion of these various
projects?

M. Barainca: Yes, we do have time tables. I don't have a detailed
schedule, in the form of vu-graphs, with me. However, I think I can
describe the general program very simply by saying that our major
thrusts are to document the existing technology in a series of
manuals. The first of these series of manuals should be available in
September 1983.

It is then the intent to document the studies of improved technologies
which we are conducting in a second version of that manual. These
technologies should all be documented by September 1984.

C. Jupiter: I noticed that in your modeling program you used about 30 or so
parameters. Is there an expectation that you may be able to reduce
those to a smaller number that one can work with, those which are
dominant? What's the status now of this type review of the usefulness
of the parameters?

M. Barainca: I haven't personally evaluated each of the models to see if
the list of parameters can be reduced. I think the list of input
parameters which I identified in Figure 1 is consistent with the data
which is being used for input to the DOE model that is documented in
the appendices of the EIS supporting 10 CFR 61.

An analysis of existing models has been compiled and is documented in
the results of the Interagency Workshop which was convened in Denver
in December 1980. I believe the report was issued in September and is
available through R.S. Lowrie, ORNL, me at the Idaho Operations
Office, or for purchase from TIC.

I think there were about five or six copies that were sent to various
members of the Nuclear Regulatory Commission, and Dale Smith should
have copies of those.

R. Wood: Your presentation indicated substantial analytical sophistication
in this area. I wonder,if you're at all concerned about developing a
situation of analytical overkill in which the analytical capabilities
spawn more uncertainties which spawn more need for analytical
capabilities to nail down predictions to the last decimal place and an
ultimate inability to come up with anything that we can stand on to
document compliance with 10 CFR Part 61?

M. Barainca: I don't think I'm particularly concerned with analytical
overkill at the present time. I think I am more concerned with the
ability of the geotechnical community to document the results of the
data that they need and that they obtain the needed data in a manner
which meets quality assurance requirements.
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I have identified the data requirements by name, and I think that you
could obtain data under each of these different categories by various
methods. Some methods would be more cost effective for site screening
and others more cost effective for site qualification.

One of the goals of one of the manuals, the one being prepared by
Argonne Laboratory, is to evaluate some of the techniques for
obtaining this information and to give the commercial sector DOE's
view of what the costs will be for obtaining these types of
information and how it will be used by some of the models.

R. Wood: For the record, I would just like to say I'm somewhat dismayed by
this two stage manual process, and particularly by the schedule
involved, with target dates of 1983 and 1984. For those of us who are
facing the inability to dispose of wastes by January 1,1986, unless
new sites are established, it doesn't add up to a viable schedule for
getting sites in place.

M. Barainca: Your concern is also the concern that has been expressed by
several utilities and a few of the state organizations. Until six

months ago the thrust of the program was to have these documents
available in the 1984-85 time frame. And we've tried to schedule
these documents for an earlier time frame.

When drafts of these documents are in an appropriate form it's our
intention to share them with state officials. I've been to several
state meetings and any time any of the states or any of the people ask
us for information we try to be responsive.

L. Skoblar: Some of this program sounds like it could cost a lot of money,
and I was curious to know whether there will be an attempt to put the
thousand-dollar-a-man-rem tag on some of the work that's going to be
done, or is this a blank check kind of a thing?

M. Barainca: I'm afraid I really don't understand the thrust of your
question. The NRC in the EIS has indicated that the cost of site
qualification is in the range of $600,000. Our preliminary evaluation
is that the costs may be a little more, but within that order of
magnitude.

L. Skoblar: There's a general number, about $1000 per man-rem, used in
power plant licensing for normal operation, and it seems appropriate
to spend money if there is a big risk involved.

In the case of burial of low-level waste, there doesn't seem to be
that great a risk, and I'm wondering how spending money on all these
kinds of analyses can be justified on a cost-benefit basis.

M. Barainca: We've reviewed all of our programs at the DOE sites and each
one of us is very concerned that our programs be cost effective. I
have recently gone through an exercise in evaluating all of the
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programs and I think that there are going .to be reductions in some of
our programs.

We have two parts in the DOE program. One is the defense program and
one is commercial. I think that those of us who have been working on
the defense programs have always' felt that we would like to try to
improve the technology so that we're not passing down burdens to
future generations.

i
<
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EPA VIEWS ON SEIECTION OF SITES EUR
LAND DISPOSAL OF LOW-LEVEL WASTE

G. Lewis Meyer

Criteria and Standards Division
Of fice of Radiation Programs

U. S. Environmental Protection Agency
Washington , D. C. 20460

The Environmental Protection Agency (EPA) published a report
containing site selection criteria for low-level was te (LLW) disposal
sites in 1974. Many of these criteria have been included in site
selection criteria of the U. S. Geological Survey, the U. S. Nucitar

Regulatory Commission and the International Atomic Energy Agency.
Additional criteria have evolved as more has been learned about the
hydrogeological, climatic, ecological, human and political processes
which af fect LLW management and disposal. This psper presents: (a) a
brief historical perspective of the development of site selection
criteria for LLW dispor,1 sites; (b) a review of EPA documents which
relate to or may affect site selection criteria; (c) a comparison of
the site selection criteria in the EPA report with site selection
criteria developed by others; (d) some practical aspects of applying
site selection criteria; and (e) several unanswered questions about
site selection.

'

INTRODUCr10N

The Environmental Protection Agency (EPA) has been interested in
criteria for the selection of low-level radioactive was te (LUJ)
disposal sites since the beginning of its LLW program in 1972 (1).
Choosing a site with good natural hydrogeological conditieas for
containing LLW was considered an Laportant first and basic step in
environmental protection for LLW disposal.

A review o f the physical characteristics of the six commercial LLW
disposal sites operating in the United States in 1972 showed a wide
range of geologic , hydrologic and climatic conditions. A review o f the
history and bases of how each site was chosen by State and Federal
authorities showed no consistent set of criteria or guides for their

,

selection. In each case, site evaluation studies were conducted before'

a site was es tablished and such studies becane more detailed with
time. However, clear minimum criteria for choosing the sites were
la cking. The most prominent connecting links seemed to be the
availability of land on or near a nuclear facility and government
ownership of the land. The site at Maxey Fla ts , Kentucky, was an
exception because it was not near a nuclear facility.
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Federal and State regulations were also reviewed for site

selection criteria. In 19 72, U. S. Atomic Energy Commission ( AEC)
re gula tions for obtaining a license to operate a LLW disposal site were
terse, consisting of two short paragraphs (2). A license applicant.was
required to: (1) furnish an analysis and evalua tion of pertinent '

information as to (a) the nature of the environment (ge ology ,
hydrology , cliente, t;po gra phy ), (b) usage of ground and surface waters
in th e area , (c) nature and location of other potentially affected
facilities , and (7) locate the site on Federal or State land. Other
than government ownership, little guidence was given as to what
cons tituted an acceptable site.

Discussion with State autt.orities who had actually been involved
with the siting and licensing of the six commercial LLW sites failed to
identi fy consis tent site selection critria other than (1) the natural
characteristics of the site were to safely contain the radioactive
was tes disposed therein and (2) government ownership of the land.

In view of the above, EPA signed an Interagency Agreement with the
! U. S. Geological burvey (USGS) in 1973 for the USGS to furnish

assistance in developing an understanding of the hydrogeological
processes impor tan t to the ground disposal of LLW and the siting of LU4
disposal facilities ( 3). Under this agreement , the USGS has conducted
field s tudies for us and furnished review and consulting services. The
firs t s peci fic out pu t was the 1974 report, Storage of Law-Level
Radioactive Was tes in the Ground: Hydrogeologic and Hydrochemical

Factors by Papadopulos and Winograd (4).

BA(XGROUND AND HISIDRY OF LIM SITE SEIECTION CRITERIA

The Papadopulos and Winograd report (4) presents hydrogeologic
site selection criteria for both intermediate- and long-term disposal.
These continue to furnish the basis for hydrogeologic criteria which
EPA would recommend to others for selecting a LUW disposal site. They
incorporate hydrogeologic criteria presented by Cherry and others (5)
with slight modifications. The report also examined the LLW disposal
site at Maxey Fla ts, Kentucky , as a specific tes t example for applying

'
the criteria.

The USGS has also used the criteria set forth in the 1974
Pa padopulos and Winograd report (4) as the b as is for hydrogeologic site
selection criteria which they would recommend to others interes ted in
locating a LLW disposal site (6). The USGS realizes tha t these criteria
are not complete and do not address all facits of site selection (7).

The AEC, in commenting on the performance o f commercial LUW
disposal faclilities in 1974 ( 8), gave the following additional
performance requirement (criterion) which was used for selecting a
disposal site:

,
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"... Authorization to operate a commercial land burial facility is
based on an analysis of the nature and location of potentially
af fected facilities: of the site topographical, geographical,
me teorological and hydrological characteris tics; and of ground
water and sur face water use in the general area whieb :nst
demons tra te that buried radioactive was te will not migrate from
the s ite . "

In the early 1970s, Western Federal Region IX had large volumes of
Federally-owned hazardous and toxic was tes and no Federal disposal
facilities. The Federal Task Force for Hazardous Materials Management
o f the Wes tern Federal Regional Council was es tablished in 1973; its
work was completed in 1977. A s pecial subcommittee was established for
the specific task of developing criteria for selecting sites for the
land disposal of hazardous wastes. Selection criteria and a
methodology for selecting suitable sites for processing and packaging
hazardous was tes and for disposing of them were developed and published
in the Final Report of the Task Force in 1978 ( 9). Later in this

r e por t , some of the practical problems and considerations that were
encountered while developing these criteria and me thodology are
discussed.

In 1976, the International Atomic Energy Agency (IAEA) started a
pro je ct to prepare a guide for the shallow ground disposal of
radioactive was tes. Through the use of international consultants and a
special Advisory Group the IAEA prepared a draft guide during 1977,

and 1978. This draft guide was reviewed by the LAEA's Technical Review
Committee on Underground Disposal of Radioactive Wastes in late 1978
and was approved for editing in preparation for publica tion. In 1981,

the IAEA published, Re commenda tion s: Shallow Ground Dispoaal of
Radioactive Was tes , A Guidebook (10). This guidebook contains criteria
and a me thodology for selecting shallow ground disposal sites very
similar to those of EPA (4), th e US GS (6), and the Wes tern Federal
Region IX Task Force ( 9).

In support of its ef forts to develop generally applicable
environmental s tandards for the disposal of all radioactive wastes, EPA
began a project in 1977 to develop criteria th a t , ". . .e s tab lish the
basic principles which should be applied in the formation of policies ,
plans , prograns an d le ci s ion s involving management and disposal of
radioactive wastes." In November , 1978, the Agency published, Criteria
for Radioactive W s tes , Re commenda tion s for Federal Radia tion Guidencea

(11). Portions o f these criteria have direct applica tion to the

selection of LUJ disposal sites. They underwent extensive govern-
mental, public and Agency review be fore and a f ter their publication.
These " recommended criteria" were of ficially withdrawn by EPA in 19 bi
(12). H ow ev er , they s till occupy an important pla ce in our thinking on
LUJ dis pos al .
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Other lis tings of criteria for selection of LLW dis posal- sites
- have also been developed. Papadopulos and Winograd noted thJ c criteria
for. the evaluation of the suitability of a site for land disposal .
operations had been presented in reports by Peckham and Belter in 1962
(13), Richardson in 1962 (14,15), Newson and Russell in 1971.(16), in

4

addition to those by Cherry' and others (5). The Subcommittee on Site
,

Selection of the Region IX Task Force found useful criteria for sitei
'

selection in the reports by LeGrand in 1964 (17), Swift in 1973 (18),I
and Williams and W' llace in 1970 (19) .and useful ideas for criteriaa

. from the general literature on siting and field studies at sanitaryj landfills for rubbish.
i

j The earliest set of criteria for selecting a LUW disposal site
; knotu to me was found accidentally during EPA work at the Beatty ,Nevada, disposal site. These criteria were appended to a 1960 AEC

press release announcing a new policy for the land disposal of LUW.
For convenience, these criteria are labeled "1960 AEC Criteria" (20).

. They are interes ting because they reflect mos t of the criteria belle.ud
to be important today but have several small but important differences..

,

The most recent set of criteria covered in this review are those
presented by the Nuclear Regulatory Commission (NRC) in their proposed '

Licensing Requirements for Land Disposal of Radioactive Was te (10CFR61),

(21).
.

; Table 1 lis ts in summary the sets of site selection criteria
included in this review and comparison and their approximate dates of

! origin. i

;
One basic assumption I believe EPA will make in developing its LLW

~

'

standard is that sites with good natural characteristics will be used.
[ Therefore, we have reviewed and compared the criteria available from
} EPA, NR C, US GS, IAEA, Region IX and even the "1960 AEC Criteria" toj. de te rmin e wh a t cons ti tu te s a good s ite . It was extremely encouraging .
t to find unusually good agreement between the various sets of criteria.

More details on this comparison are presented later.

EPA VIEWS ON SITE SELECTION G1TERIA

Although EPA does not expect to have a programatic role in
selecting LUW disposal sites, our viewpoint on appropriate site ;

selection criteria will certainly have a strong influence on the
environmental standards and guides which we develop. Also , we mi gh t

) aid the States in the endeavor if reques ted to. I have jus t presented!

some of the documents which have been ins trumental in formulating our
viewpoint in their his torical perspective. Now, let us look at the EPA

j documents which relate to or may affect site selection.
!

..

$
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TASLE 1. SITE SELECTION CRITERIA FROM DIFFERENT SOURCES COMPARED IN THIS REVIEW

USAEC FRE-1960 SITE SE12C110N QLITERIA FOR L1H DISPOSAL SITES (ORIGIN UlstNOWM)

USAEC 1972 10CFR20: STANDARDS FOR FROTECTION AGAINST RAD 14T10N (WASTE DISPOSAL)

USEFA 1974 ST(ELACE OF 14W-12 VEL RADIDACTIVE WASTES IN TE GOUE:
HYDROG01DGICAL AND HYDR 001EMICi', FACIORS

USGS 1974 S AME AS E FA 1974

USEFA 1978 CRITERIA FOR RAD 10ACf1VE WASTES, RE(DMMENDAT1016 FOR FEDERAL QJ1D,md

FEDERAL 1978 FINAL REFORT OF THE WESTERN FEDERAL REGIONAL Q)UNCIL TASK FORCE
REC 10N 12 ON HAZAR00US WASTE MANAGEMENT

1AEA 1981 RE00NtEWAT10NS: SHALIDW Gt0UIE) DISPOSAL OF RADIOACTIVE WASTES,
A QJ1D DOOK

USMC 1981 10CFR61: LIGNSING REQJ1REMDITS FOR 1AND DISPOSAL OF RADIOACTIVE WASTE
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EPA Si te Selection Criteria

The site selection criteria we published in 1974 (4) have
undergone e xtensive na tional and interna tional review. They have been
used by the the USGS (which developed them for EPA) (6) and have been
used in part or w'.. ole by the IAEA (10) and a Federal Regional
Interagency Task Force on Hazardous Ma terials Management (9).

Cri t er ia f or In t erme dia te -Tenn Burial Sites

(1) Land surface should be devoid of surface water and not located
in flood plains , swamps , bo gs , or o th er v ery we t terr ane .

(2) Burial zone should be separated from fractured bedrock by an
interval of geologic deposits suf ficient to prevent migration o f
radionuclides in to the fractured zone.

Direction and rate of ground-water flow as well as tbre

retarda tion effects of the hydrogeologic sys tem of the site should
be known or predictable.

,

(3) Predicted rate of radionuclide trans por t in shallow deposits
at site should be slow enough to provide 10s of years of delay
before contaminints would reach public waterways or other areas
considered hazardous in the biosphere; possibility of applying
remedial neasures is des irab le.

(4) Site should have sufficient depth to water to permit all
burici operations above water table, or the site should be

suitable for adequately modifying water-table depth by flow sys tem
man i pu'l a tion .

(5) Site should be well suited for monitoring and for containment
by flow-sys tem manipula tion.

C ri ter ia for Long-Term Burial Sites

(1) Land should be generally devoid of surface water and
relatively s table geomorphically (erosion and wea thering should
not significantly af fect th e land s ur face for hundreds of years. )

(2) Sub sur face flow pa tterns in area mus t be known and flow lines
from the burial zone should not lead to undes irable areas such as
fractured bedrock, waterways used by man , water suppliea.

( 3) Predicted residence time o f radionulcides mus t remain wi thin
an acce ptab le pa r t o f s ub sur fa ce flow sys tem for hundreds of
years. Hydrogeologic conditions mus t be simple enough to make
reliab le res idence-time predictions.
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( 4) Natural water table should be below burial zone several
me ters; large fluctuations of water table should be unlikely,

e Site should have a buffer zone 20-50% greater than calculated*

length of ground-water flow pa th needed to permit critical
radionuclides . to decay to safe levels.

The information available on the natural processes affecting waste
disposal and the performance of disposal sites under actual conditions
has literally expanded more than 1,000 rercent since EPA's criteria
were developed. In light of this , some updating and modification o f the

'

exis ting criteria may be useful. On the whole, however, the present
criteria cover the mos t important hydrogeological factors which should
be considered when selecting a LUW disposal site.

EPA Radioactive Was te Criteria

in 1978. EPA recommended six envircnmental protection criteria
which should be applied in the formula tion of policies , plans , programs
and decisions involving the management and disposal of radioactve waste
(11). They es tablish ground rules for developing generally applicable
environmental standards for radioactive was tes sources. These criteria:

e De fine radioactive was tes;

'

e Sta te the goals of radioactive waste management and define
limitations on ins titutional and other controls over certain'

time periods;

e Identify the factors which should be considered in assessing the
risk to the general public and general environment from a
radioactive was te dis posal site.

e Present factors which would result in unacceptable risk for any
method of disposal;

e Require that the selection, design and operation of a dis posal
; site must enhance isolation of wastes; and

,

e Recommend retrievability of was te , if possible, and
communication of waste disposal loca tions to future genera tions .

Criteria 2, 3, and 5 dir e:tly relate to the selection and adequacy
of LLW disposal sites.

Criterion 2: (1) A site , and any engineering or was te barriers to
au gmen t its retention, should provide complete isola tion over the
hazardous lifetime of the was te* and (2) institutional and

J

"Many of the public review comments received on this criterion
indicated that it was (1) ambiguous or (2) implied that a site should
have "zero" release. This brief review cannot go into an
interpreta tion o f this particular criterion.
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engineering controls which require maintenance by man should not
be relied on to provide isolation for longer than 100 years.

Criterion 3: Radia tion protection requirements for radioactive
was tes should be based on an assessment of risk to individuals and
po pula tion s . This should include:

1. Amount and loca tion o f radioactive waste in a lo ca tion ,
I including physical, chemical and radiological properties.

2. Projected ef fectiveness of alternative control me thods.

3. Potential adverse health effects to individuals and populations
for 1000 years (or shorter period if persistance of hazard is
less).

4. Es tima tes of environmental effects or health effects for as
long as was tes pose a haz ard .

5. Probabilities of releases to general environment due to failure
o f natural or engineered barriers , loss of ins titutional
controls, or intrusion.

6. Uncer ta in ties in risk assessments and models used in
determining them.

Criterion 5: Locations for radioactive was te dis posal should be
chosen (1) to avoid adverse environmental and human impacts and,

; wherever possible, (2) to enhance isolation over time .

In summary , the radioactive waste criteria are very s pecific
abou t: (1) the purpose of a disposal site is isolation of the was te
over its hazardous li fe time ; ( 2) no t relying on ins titu tional and o ther
nan-de penden t controls for more than 100 years; and (3) the types and
depth o f risk analyses which mus t be made be fera finally es tablishing a
disposal site . Although these '%econnended criteria" were officially
withdrawn by EPA in 1981 (12), they s till continue to influence our
thinking on radioactive was te disposal.
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Region IX Site Selection Criteria

The Region IX site selection criteria (9) were specifically
dev elo ped for selecting a disposal site in an arid climate. They are,
however, a logical extension of the EPA 1974 criteria which have been
modified based on recent experience , new data and a dif ferent climate.
In addition, it ras found necessary to add criteria for
ecology / biology , land use and s tatus , and socio-economics .

Other Factors Affecting EPA Stand on Site Selection

Other factors which may af fect our s tand on the selection of LLW
disposal sites include " Super Fund" authority (22), ground-water
protection under the Drinking Water Act ', 2 3 , 2 4 ) , the Resources
Conservation and Recovery Act (25), and the High Level W' s te Standarda
and Guidance (26). The ramifications and potential impacts o f these
authorities are beyond the scope 'of this paper.

In summary , the Agency has been par ticularly clear in the area of
site selection. It published criteria in 19 74 ( 4) and has par ticipa ted
na tionally and _ interna tionally in the development of criteria (9,10).
It has published papers and reports on site characteris tics and
per formance including what cons titutes bad performance , and has
stressed the need to analyze the total impact of a disposal site
including its hydrogeoelogy and climate , the was tes , and the emplace-
ment engineering and all of their in teractions (27, 28, 29, 30, 31).

LESSONS IZARNED FROM SELECTING SITES IN FEDERAL REGION IX

The experience of Wes tern Federal Region IX in developing a
hazardous was te management program has some useful lessons for those
selecting fu tur e LOW dis posal sites. Site selection was taken from the
level of abstract criteria to the practical working level of specific
regional needs. I would like to ahare some of the Icssons learned from
a personal perspective .

Federal Region IX takes in Arizona, California and Nevada. It

contains v as t areas of relatively uninhabited Federally-owned land.
A primary reason for th e l ow population density is that large areas are
either mountainous or are deserts or semi-arid and do no t have
sufficient natural water supplies locally to support large po pula tions
wi thou t elaborate water hnporta tion schemes. Region IX also had large
volumes of Federally-owned hazardous and toxic was tes to treat and
dispose o f but no facilities f or doin g s o .

The W stern Federal Regional Ccuncil, which includes more than 50e

agencies and separate organiza tions , es tablished the Federal Task Force -

for Hazardous Was te Management. EPA's Region IX Of fice acted as th e
Chair and Se cre tar iat for the Task Force. The Task Force too'k an
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overall management approach of (1) determining the kinds and amounts of,

was tes requiring disposal, (2) trying to find a use for ea ch was te , if
possible, and (3) treating and dis posing of the residual was tes.
(There is much truth in the saying, "One man 's trash is ano ther man 's
treasure because there was some success in finding potential users for
some classes of waste. For example , slightly contaminated solvents
from electronics clean-up were quite useable for some other industrial
a pplica tions. )

A Subcommittee on Site Selection was formed to develop criteria
for selecting disporal sites and waste treatment and processing
facilities. The ten members of this subcommittee case from six
agencies and separate offices and represented nine technical and
professional areas. The multidisciplinary and interagency mix was very
fortuna te and , we found , necessary. The members were all technically
oriented and represented both the land " owners" and the " evaluators"
and " protectors" of the land. It was one of the best-working,
smoothes t-running groups I have worked with. Since all of the
concerned agencies were involved (land-owners , evaluators , env ironmen ta l
protection , e tc. ), interagency questions did not arise in a harmful way

J but from a point of clarification and resolution.

Im por tan t points we learned while developing the criteria include d:

e Hydrogeologic criteria , alone , were not su fficient guidance for
selecting a disposal site. Additional criteria were needed for
the areas of ecology and biology and for the more secular areas of
land use and s ta tus , sociology and economics. (For example, if you,

can ' t aquire the land because of an existing mineral claim, if
snail darters or pup fish abound on it, i .e . , endangered s pe cies ,
or if pocket gophers are present to "r ava ge " the trench covers, a
site with outs tanding hydrogeologic characteris tics may not be
use ful. )

e It soon became apparent that site selection criteria, alone,
would not provide all the help the Task Force (or other regional

; group) needed to bring a dis posal site on line. The Task Force
had no central authority. It had no dedicated permanent te chnical

| sta f f which it could direct towards organizing a program to select
i and acquire land for a site. There fore , wi th the Task Force 's
l approval, the Subcommittee expanded its scope of work to include

developing a methodology for selecting a site which included (1)
recommen da tions for organization of the site selection team, (2)
use of a phased site selection scheme, ( 3) guidance on conducting
the site evaluation, (4) identification of important factors which
should be evaluated during the screening and selection of a site,

, and (5) guidance on the range of desirable and undesirable values
! for ea ch fact or .

i

l

(
|

40

__ __ ._



- . - . . _ _ - .. . - . --

.e Either State or Federally-owned land should be used.
' e A disposal site should be treated as a sys tem which included

(1) site characteris tics , (2) was te characteris tics , ( 3) s ite .
engineering and (4) pathways for the movement of contaminants. .

e It was clearly brought home th a t few sites are perfect but that
.

c, se weaknesses can (and should) be' compensa ted for by site
engineering and waste modification to ensure that the site would i

; safely contain the was tes .

e. The approach to selecting the site consisted.of three phases -
: area survey, preliminary site selection and site confirmation.

Once set in motion, the screening and selection process would be a
con tinuous , iterative , evalua tional process which rejected
unsuitable sites and carried forward for additional inves tiga tion;

j those sites that were apparently suitable.
.

^

e After a site had been analyzed and selected, and the operational
phase had begun, it was bnportan t that site evaluation s tudies
continue to determine whether the original analyses were- correct

i an'd whether interactions between the natural characteristics of
the proposed site and man-made alterations due to trenching and

; emplacement o f was te have caused unexpected and undes irable
changes in site performance.

:
1

CGtPARISON OF AVAILABLE SITE SELECr10N OtITERIA
'

Seven -years have passed since EPA published its criteria for
selecting LLW disposal sites. The interest of the public the States
and regional, Federal and scientific organizations and groups in ' LLW
disposal has expanded' almos t exponentially since 1974. For e xample ,,

'

annual expenditures on research and development and field studies of
c11 types related to waste disposal have expanded by 2,000 to

j 5,000 percent. The availability of data has expanded at a like rate.
Additional work on site selection has been done at regional, national'

and international levels. Public a tttitudes have changed from an
simost -total lack of awareness to acute sensitivity.

How have these profound changes affected the validity of EPA's
1974 criteria? Are . the criteria complete ? Do they need revision or

F upda ting? To answer the above ques tions , we have compared the .1974
criteria with other known sets of criteria, including the criteria NRC
recently published in proposed 10CFR61 (21). An analysis of how these
criteria compare follows.

;

1

7

7
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A ma trix-type chart (Figure 1) has been prepared comparing the
various ' criteria from different sources. Each dis tinct criterion or
factor which should be taken into account when selecting a potential
site is lis ted down the side of the chart. Across the chart , one
column identifies the origin of the criterion (according to the order
in which the set of criteria is lis ted in the table , not when it was
first noted in the literature); then, it is indicated whether each set
of criteria (1) includes or uses the particular criterion (yes or
Laplied positively), (2) was silent on the criterion or (3) disagreed
with the criterion.,

In lis ting each. criterion, it was necessary to shorten or para-
phrase their wording to bring the comparison chart down to a manageable
s iz e. In some cases , inclusion of one criteria in a set was strongly
bnplied by other criteria or guidance in the document (i .e . , if to
comply with A, you first had to do or learn B, I considered that B was
bnplied. ) In such cases , credit was given and lis ted as "Laplied."

There were some factors and elements which are not, by s trict
de finition, measurable or de finable criteria. Ye t one would be
imprudent not to consider these factors or elements when selecting a
site. Many o f this ty pe factor have a range of values which make the4

'
s i te mor e -- o r less -- des irable. Many of these factors are
people-rela ted , dealing wi th land s ta tus and use , social and economic

! issues. They are included because they are use6:1, even necessary
poin ts to consider when selecting a site, even if one were surveying
the moon for a s ite .

Areas of General Agreement in Criteria
|-

The degree of agreement between dhe seven sets of criteria from
different sources is , in my opinion, unusually good. Ou t o f 53
separate criteria ' identified in this comparison, there was general

i

| agreement on all but four criter ia , except where the criteria had not
' been cons idered. Lnportant observations which can be made from

comparing the criteria in Figure 1 follow:
|

e There is a very s trong agreement on almos t all points between
the various Federal, regional and international sets of criteria.

e EPA's site selection criteria are in close agreement with other
sets of criteria developed by Federal, regional, and international
organiza tions .

,

1

| e Site selection criteria should be expanded to include

| ecological / biological, land use/s tatus , and socio/ economic factors
and elements , in addition to hydrogeological factors. s

| e There is a very s trong correla tion be tween the site selection
me thodol ogies used by Wes tern Region IX, IAEA and NRC's 10CFR 61.!
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FIGURE 1. COMPARISON OF LLW SITE SELECTION CRITERIA FROM DIFFERENT SOURCES, 1960 1981.
I
'
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SUkROWING ANIMALS ETC. )

LAND USE AND STATUS G1TEk1A AND FACTORS

39. WA11R RESOURGS MM AGMOT. " g g gmum nas aus man

40. MINING CIAIMS AND OPERATIONS. aus me ame
" g gaus aus

41. PE RM ITS , EAs u tN TS AND WITION AW A13. amms aus am
" g gamm aus

42. OUTDOOR REOLEATION. em aus aus
" g gamm am

43. tEPECI ALLY DE TMATED AND SPECI AL INTEREST AREAS. " g gmun a num mum e

"44. STA1E A30 IDCAL ZONING AJC LAW 14E PLANS. num e en g ges ums

45. AQitaf LTURAL USE AND ACTIVITIES. som num nas" g ga aus

SOCIO-ECDNLNIC GITM1A AS FACTORS

"46. PROX 1MITY OF SITE 10 WASTE GNU ATORS.- m nas mus g gamm aus

"47. ADEQUACY OF TEAMPORT SYSTDS A)O NETb S. amm aus em g g gaus

48. EFFECTS OF RESoleGS PURE (DNr bY (DMMITh $2ff 0F LAND 10 WASTE |

DISPOSAL 5)OULli PE (DM13ERED iR(DN011C ASS A30 IN1RUS10N.) " $ g g gem man aus

| 49. IDW POPUIATt0 A DDSIT'Y la DES 15t AB12. g g g g" g gus,

i
50. LAND SIOUID GE FOMAL OR STATE OdNED. " g g g gem as gum

51.1MPACT ON CDMMUNITY AND EttPLDYMUT. " $ $ g gamm mus a

$2. POLITICAL AND IMT11UTIONAL (DMTPAINTS
(INCLUDING PUBLIC ACGPTANG. ) " g gaus uns mus me am

| $3. LAND VAWES SiOULD BE IDW AND SITE SiOUID NC1 Dell ESS AEC
VAWES OF PEkiPHER AL PK1VATT IAND.

'

1960 num Q Q gsum mumum

(1) Not e."'teraary because larse areas with deed vaur table are available .
(2) hequi'ener.t for EIS did not exist.
(3) Not LI terMentensive site a.td trench sagin4% fin ~4 and/or weste conditioning is done.
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e Protection of the public health is of paramount Lapor tance.

e The natural character of the site should prevent movement of

contaminants to places which adversely af fect man.

,e The site should have a simple hydrogeologic setting and system
in which the potential movements of contaminants is predictable
and capable of being modeled and monitored.

e Predictions are needed for movement of contaminants in the near
surface; deeper ground-water and regional flow sys tems;
predictions of sys tem performance should include mathematical
simulation modeling.

i

e The site should be devoid of surface water and swamps and not be

loca ted in flood plains.

* The cite shnuld be geomorphically stable and not subject to
~

er os ion , tectonism and o ther des tabilizing events.

e The disposal zone should normally be several meters above the
water table; however, the disposal zone may be below the water
table if hydrogeologic conditions are suitable.

e Few sites are perfect and use of engineering and waste barriers
can be considered to compensate for the lack of some natural site
barriers.

e Predictions are needed for the impact of the proposed disposal
facility on the ecology , biology , land use and s tatus , and
socio-economic elements of the s ite .

Areas of Potential Disa3reement or Significant Change

Several significant differences between individual criterion from
the different sets of criteria were noted. These differences resulted
primarily from (1) increased knowledge of processes which affect waste
disposal and (2) changes in philosophic approaches to was tes management
and public health protection. A brief discussion of these differences
follows.

Use of Shale Vercus No Frac'.ured Rock: The 1960 AEC criteria (20)
a dvo ca te the use of shale as a disposal medium. Shale is by de finition

a jointed, fractured rock. La ter inves tiga tors (4,5,32,33) found that
disposal in or near fractured rock, such as shale , made prediction of
the rate and direction of radionuclide transport very ques tionable.

Th us , later criteria (4,9,10) recommend that , at leas t in the hus4d
. eastern United States , fractured rock and shale should be avoided
whenever possible. When fractured rock is used, plans should be made
to use special engineering and was te conditioning precautions.
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Use of Disposal Medium with Low Permeability: The 1960 AEC criteria
(20) advocates the use of at least 20 feet of unconsolidated overburden
of clay or clay rich material for the disposal ~ medium. Three disposal
sites in the humid eastern United States have over 20 feet of clay-rich
overburden with very low permeablility. H ow ever , experience at them
has not been good - primarily because site engineering did not keep
rain water from infiltrating into the tren ch es. Infiltrating rain
water has soaked the was tes , formed radioactive leachates , and
overflowed from the trenches to ground surface (32,33,34). At ano ther
disposal site , also in the humid eas tern United States , which has a
more perm'eable disposal medium, no significant problem has been
encountered with the collection of leachate in the trenches or with the
overflow o f leachate. Ra th er , infiltrating waters percolate downward
through the trench to the water table (29). Therefore, if use of a
clay-rich disposal forma tion is being considered, especially in a humid
region, allowances should be made for the extensive use of site and
trench engineering to keep water out of the trenches.

Siz e of Bu f fer Zone: The Papadopulos and Winograd criteria (4)
recommend that a buffer zone several thous and fee t to several miles be
es tablished around a site. The minimum width of the buffer zone at
each site would be governed by the calcula ted length of the gr oun dwa tet-
flow path needed to permit decay of critical radionuclides to s a fe
levels. A buffer zone 20-50 percent greater than calculated would
provide for (a) a safety factot if unkown heterogenieties result in
longitudinal dispersion considerably greater than calculated and (b)
possible expansion of the site if predictions of solute trans por t pr ove
to be cons erva tive. The 1960 AEC criteria (20) also recommend
acquiring sufficient land for safety and expansion. The approach of
NRC (21) is somewhat different in that a buffer zone of only 100 feet,

is required. This allows little room for error or expansion. NRC
does , however , require that the was te containers , hydrogeology and site
design mus t contain radioactive ma terials to specified offsite l imi ts .

No Reliance on Ins titutional Controls for More than 100 Years: A new
criterion and concept that has been introduced into was te management
philosophy is that active ins titutional controls for a disposal system
which requires maintenance by man cannot be relied on indefinitely.
The criterion has been put for th tha t 100 years should be the maximum'

time governmental institutions should be relied on to carry out active
con tr ols for protecting the public and the environment from disposal
site releases (11, 21). This criterion stems from concern that over
time , a disposal facility may be forgotten or los t because of changes
in social or political order, loss or distruction of records , or major
ch anges in economic priorities.

|
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Many catagories LOW remain hazardous longer than 100 years.
Th ere fore , it has be proposed that any disposal sys tem should remain
intact and fully functional to retain the was tes for their hazardous
li fe time -- without the bene fit of active maintenance by man or

ins titu tional co< "o1 after 100 years (11, 21)*. The choice of 100
years , rather than 50,150 or o ther time period , al though judgemental,
has been discussed extensively in several public forums. It should be
po in ted out , h owever , tha t the concept tha t ins titutional controls
cannot be depended upon for more than 100 years is not accepted by
all. A number of review comments received on EPA's recommended
criteria for radioactive was te pointed out that institutional controls
h ave , in fact, been maintained for 200 years in the United Stated and
for much longer elsewhere.

The practical effect of this new "100 year" criterion is to place
increased reliance on the s tability of the natural characteris tics o f
the site , as well as permanent engineering controls.

Intrusion by Man: Intrusion by man, either delibera tely or
inadvertently, has been elevated to a major po tential pa thway and
concern in managing LLW and other radioactive was tes (11, 21). It is

related in some degree to the previously mentioned "100 year" criterion
wherein the reliability of institutional controls over long periods of
time has been ques tioned. Concern has been expressed that when
ins titu tional control is lost , man may intrude into a disposal site
deliberately in search of artifacts or useful itens or inadvertently
during farming, in construct' ion of dwellings or in search of minerals
and water. It is not clear yet how this criterion will affect site
selection criteria . Approaches taken thus far have been to recommend
avoiding areas known to contain natural resources , burying wastes
deeper , and cons tructing intruder barriers. The firs t o f these would
certainly affect the depth of the water table (Criterion 6) and the
second has already been included (Criterion 48).

SINMARY AND 00NCLUSIONS

EPA published site selection criteria for LLW disposal sites in
1974. Since then, many advances have been made in dis posal technology
and in unders tanding the processes which a f fect shallow land disposal .
Therefore, EPA has reviewed more recent sets of criteria from other
sources to evaluate whe ther its 1974 criteria are s till valid and
compl ete . Con clus ions from this review include:

*As mentioned earlier, EPA's recommended criteria for radioactive
was tes (11), which contained this "100 year" criterion, were officially

withdrawn in 1981 (12).
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e There is very s trong agreement on almos t all points between the
various Federal, regional and international sets of criteria.

e Site selection criteria should include biological, ecological,'

land use/s tatus and socio-economic fact ors .

Further work still appears to be needed in the following sreas:

e U' e of shale or other fractured bedrock as a disposal medium.s

e Use of a disposal medium with a very low permeablility in a
humid region.

e Purpose, definition and size of buffer zones around the disposal
trenches and site.

e Length of time which insti tutional controls can he relied on.

e How to plan and deal with potential intrusion by man.

Overall, it appears that within the technical community and
Federal and rcgional organiza tions involved with LLW disposal, we are

! at a point where we can agree on an overall set of site selection

cri ter ia for national use -- having already done so individually.'

i
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DISCUSSION

J. Wallach: So far this morning we've been talking about low-level
radioactive waste and about land disposal. You just put up a
criterion early on about the requirement that the site must totally
contain or totally isolate all radionuclides for the hazardous
lifetime of the waste.

I'm wondering, first of all, are you talking about long-lived,
low-level radioactive waste or short-lived; and second, what does the
word " hazardous" mean? Does that refer to radioactivity?

G.L. Meyer: To get to number two first, I'm a geologist-hydrologist. I
would have to ask some of my health physics peers to answer that
question for you; possibly someone else would care to address that. I
mean it in a general sense, not in a technical sense.

As far as number one, I would say if one were not concerned with
intruders -- and this is an interpretation -- and did not have to deal
with that scenario, then shallow ground disposal that would contain
longer-lived radionuclides within the buffer zone would be suitable.
It's clear to me that if a site or a system has a capability to retain
a waste with a certain half-life and a certain concentration, it is
suitable and you need not exceed that.

J. Wallach: I think there's a whole spectrum of things that come into play
here. One, the desire to eliminate institutional controls after 100
years, a number which I'm not sure of is something that might be of
concern. And in making the statements or asking the questions, I am,
in part, reflecting the philosophy that we use in Canada, which is to
stay away from the numbers because we're not sure what those numbers
might be.

Getting back to a statement that you just made about no fear of human
intrusion if we're talking about long-lived radionuclides, I'm
thinking in terms of uran.ium mine tailings, for instance, which are
defined as low-level radioactive waste, but which are very long-lived.
Over the long term, which may be several hundred thousand years, we
don't know necessarily what the groundwater conditions may be in
certain areas.

Perhaps that's okay in the western United States where the water table
is so low -- I'm not sure. But in areas where there are fluctuations
in the water table or in areas where there may be a certain amount of
tectonic instability which would have some sort of impact, I would
think there might be difficulty in trying to guarantee containment of
radioactivity.

G.L. Meyer: As I stated, the philosophy was there is no guarantee that the
site is going to do everything it s supposed to. You try to pick the
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l;site with the best characteristics possible, and watch it and monitor
it closely.

As far as numbers, my experience working with the IAEA on the guide
book, the Canadians were pushing for 50 years as a reasonable duration
for institutional controls. This is not an appropriate position. I
can only say the agency's position is 100 years. And the site
characteristics should be capable of adequate containment of the waste
thereafter. You shouldn't need to tend the site after 100 years.

J. Wallach: , Yes, I respect the desire to remove institutional controls or
not to have to rely on them. The Atomic Energy Control Board, which
is the Canadian regulatory body, is not using a number of 50 years.

Our position is sort of a general one, that if you could demonstrate
that reliance on institutional controls would be needed for 100 years
that's a lot better than if you stated that reliance on institutional
controls would have to last 1000 years. There's a very broad spectrum
in there.

J. Shapiro: I think if we rely on complete isolation as a buzz word we are
just going to hang ourselves, just as when in radiation protection we
used to say that any bit of radiation is harmful. I think the point

you made is that you cannot have complete i sol ation, and that
permissible leakage is a very important philosophy.

But my question, related to that, is:

As part of EPA you're really responsible for the most notorious
violator in our society, Mother Nature. There is a lot of data
available from geology on the behavior of hazardous materials in the
ground, on hazardous ore bodies, on leaching rates, on a comparison of
the behavior of soluble material and insoluble material . I'm sure
this is discussed in your reports, but I haven't seen them. I think

we need perspectives from government agencies in looking at what's
happening in the ground and then being .able to relate that to man-made
problems. I would like to see more design data derived first from
nature, and then, secondly, from industrial activities.

G.L. Meyer: Thank you for calling to my attention a couple of important
points that I left out of my presentation but which are in the written
paper.

First, in 1973 we wrote what I believe to be one of the first public
papers calling attention to some of the issues involved in management
of low-level waste. One, the wastes themselves are unsuitable for

- disposal, both from an engineering point of view, and also with
*respect to the possibility for migration.

Secondly, we called attention to the fact that the ground is a porous
medium, by and large, and to say that you can put something in the
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ground and it will stay there forever is, putting it mildly,
ridiculous, if you have an understanding of geology and hydrology.

Thirdly, we called for better site engineering, and fourth, for
development of a model to analyze the total facility.

We have called attention in the technical reports we have published to
the similarity of the commercial low-l evel waste sites to normal
garbage dumps, or sanitary landfills. We got much of our first
insight into potential problems from looking at corollary type
facilities.

,
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PUBLIC PARTICIPATION IN LICENSING DECISIONS -
A NECESSARY PARTNER FOR TECHNICAL SITE SUITABILITY

G. Yuan
Department of Geology

Washington State University
Pullman, Washington 99164

ABSTRACT

The technical siting requirements proposed by
the Nuclear Regulatory Commission (NRC) are suffi-
ciently general to allow consideration of a site for
radioactive waste disposal in almost any part of the
country. The requirements eliminate only extreme
conditions which common sense would dictate unsuit-
able and emphasize flexibility in choosing a site
and designing a facility. Although this approach
encourages the development of new radioactive waste
disposal sites, the NRC has not paid adequate atten-
tion to the political and social context in which
the development of new sites must occur. The need
to gain public acceptance of and participation in
the licensing process is treated cursor 11y by the
NRC. Provisions for public hearings and State and
Tribal reviews of siting issues in the licensing
process are limited and ill-suited to identifying
and resolving sources of controversy. 'Ihe Conmission must>

seek a constructive relationship with the public
through its licensing requirements and by reconsid-
ering the goals and mechanisms it utilizes in seek-
ing public opinion. Both clear definition of tech-
nical siting requirements and public acceptance of
radioactive waste disposal must be addressed if low-
level radioactive waste disposal is to continue.
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INTRODUCTION

Licensing proceedings for nuclear facilities are well known

for stirring controversy and capturing front-page headlines which

polarize public opinion. Even though the di sal of low-level

radioactive waste has been practiced for nearly 20 years, it
still raises controversy.today. Recently, low-level radioactive

waste disposal has drawn increased attention from State govern-

ments anxious to have greater control over waste tranuportation

and from Congress which passed the Low-Level Radioactive Waste

Policy Act (Public-Law 96-573) calling on states to be "respons--

ible" for disposing of low-level radioactive waste generated ~

within their borders. Increased restrictions at existing burial

sites coupled with a growing public awareness of the disposal

problem have created a sense of urgency about the need to ex-

pand available disposal space for low-level radioactive waste.

I Meeting these demands for expanded space requires: (1) a

clear definition of where radioactive wastes can be safely buried;

and (2) public acceptance of disposal facilities. Until these

twc requirements are addressed, continued public mistrust will

plague radioactive waste disposal. In an effort to expedite the

opening of new disposal sites, the Nuclear Regulatory Commission

l

(NRC) has amended its licensing regulations for low-level radio- ,

active waste disposal.(1) Unfortunately, these amendments neither

define the characteristics of a good site nor provide mechanisms

for increasing public acceptanc'e of disposal facilities. The

discussion below reviews the problems with the Commission's

amendments and the consequences for radioactive waste disposal.
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SITE SUITABILITY REQUIREMENTS

Among its licensing amendments, the NRC has introduced

" technical requirements for site suitability", an expression

implying a recipe or guide for choosing locations which will

safely confine radionuclides throughout their hazardous life-

time. Site suitability is a primary factor in the licensing

decision, yet the Commission's requirements do not define site

suitability so that this aspect of the licensing decision is

clear. Instead, the Commission relies on " performance object-

ives", stated in terms of annual doses of radioactivity to
.

create a standard for judging site characteristics. The NRC

expects that site characteristics combined with engineered

barriers and a compatible waste form will all contribute to

meeting the performance objectives. This approach provides

greater flexibility to the applicant in proposing a site and

design for low-level radioactive waste disposal.

The utilization of both technical requirements for site

suitability (prescriptive requirements) and performance object-

ives were discussed in the Draft Environmental Impact State-

ment (hereinafter " Draft EIS") prepared by the NRC in support

of the licensing amendments:

" Performance objective requirements, by their nature
in establishing overall objectives, would allow max-
imum flexibility in the application of new technology
and innovative solutions to assuring safety in the
disposal of [ low-level radioactive waste]. ...Per-
formance objective requirements , however, require
more effort and time in development as well as in
licensing of specific facilities due to the large
number of factors that must be considered to deter-
mine compliance. ...

It would be easy for an applicant or licensee to
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demonstrate compliance with prescriptive require-
ments...since engineering limits are established
which can be readily measured or calculated and
the specific requirements for the design and oper-
ation of a [ low-level radioactive waste] disposal
facility would be clearly defined and readily
apparent to an applicant or licensee". (2)

Although the performance objectives achieve their goal of

providing flexibility, the technical site suitability require-

ments are not true prescriptive requirements as defined above,

and do not make demonstrating compliance " easy" as indicated in

the Draft EIS. In fact the technical site suitability require-

ments will be just as difficult to apply as the performance objec-

tives since in most cases the requirements rely on compliance with

the performance objectives to define suitability. The Draft

EIS further stated that the site suitability requirements are

merely " common sense". Rather than defining suitable character-

istics, the NRC plans to eliminate bad sites with the applica-

tion of its technical requirements reserving judgement on what

is suitab;e for the licensing process:

"NRC has set out what are believed to be common sense
site suitability requirements that can be consistently
applied throughout the country. ...The requirements are
intended to eliminate....certain characteristics that
are known to or have potential to lead to long-term
problems." (2)

Thus, the NRC has not defined a suitable site but has under-

scored some characteristice of an unsuitable site. However, the

Commission's attempt to define unsuitability is too general to

be very useful in identifying sites which cannot be considered for

licensing.

A brief review of some of the technical requirements illus-

i trates this point. One requirement is: "The site shall be capable
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of being characterized, modeled, analyzed and monitored." This

requirement does not significantly narrow the spectrum

of sites which the NRC could judge as suitable. Presumably, the

NRC is implying that it favors sites which are geologien11y

and hydrologically " simple" so that models can be

relied upon to predict and monitor the transport of radionuclides

from the site. However, this requirement places no bounds on

how simple a site must be nor on how well characterized, reliably

modeled, thoroughly analyzed or carefully monitored. Further-

more, this requirement merely restates the need to comply with

the performance objectives since compliance with the objectives

already requires utilization of predictive transport models

which themselves must be derived from accurate characterization,

analysis and monitoring of the site.

Another requirement is: " Upstream drainage areas must be

minimized to de crease the amount of runoff which could erode or

inundate the disposal cells." This requirement, aptly character-

ized as common sense, relies on the NRC interpretation of

" minimize" and does not constitute a truly prescriptive require-

Dent since no limit is set on either the size of the drainage

basin or the anticipated erosion rate at the site. Until

the NRC reviews a specific site the applicant does not know

whether runoff has been sufficiently minimized for the purposes

of obtaining a license.

Another requirement states that: " Areas must be avoided

where tectonic processes such as faulting, folding, seismic

activity, or vulcanism may occur with such frequency and extent
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te significantly affect the ability of the disposal site to

meet-the performance objectives...or may preclude defensible
'

modeling and prediction of long-term impacts". This requirement <

relies on application of the performance objectives to deter-
.

mine if tectonic processes at the site make the site unsuitable.

Reliance on the performance objectives makes the requirement

difficult to apply and redundant. The requirement only guides

cite selection if the NRC can describe tectonic conditions which

deem the site unsuitable independent of compliance with the

performance objectives. Otherwise,the NRC is only providing

a glimpse at which site characteristics are important to the

licensing decision.
,

'

Finally, the NRC requires that: "The disposal site must be

generally well drained and free of areas of flooding or frequent

ponding. Waste disposal shall not take place in a 100-year ficod

plain, coastal high-hazard area or wetland." The latter part

of this requirement is prescriptive in that it states clearly a

condition which is not suitable for waste disposal. However,

the first part of the requirement again sets no standard for

what is acceptable. The frequency of allowable ponding is

not specified and well drained is not defined.
,

The technical requirements, including those discussed

briefly above, in practice warn applicants to be wary of cer-

tain site characteristics which the Commission has highlighted

but, do not provide a clear definition of suitable site charac-

teristics. This need to maintain technical requirements which

are general in nature results directly from the " systems approach" which
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emphasizes the interactions and strengths of all the compo-

nents in a disposal system (site, engineered barriers, waste

form etc.) to contribute to the overall goal of waste disposal-

confining radionuclides.(3) Site suitability defined in this

,

context allows each site to be judged in-light of the entire

disposal system being proposed rather than representing an

ideal site. The necessity of this approach is supported most

clearly by considering its alternative. If the NRC issued

technical requirements which rigidly defined an ideal site it

would severely limit the pcssible number of acceptable sites in the

country. Future sites might be concentrated by necessity in

arid regions of the western U.S. Since most low-level radio-

active waste is generated in the eastern half of the country,

this siting pattern would result in increased transportation

distances, costs and risks from accidents. In addition, as

recognized in the Draft EIS, prescriptive requirements focus

on components of the disposal system deemphasizing the importance
.

of the system as a whole.

However, although more flexibility in locating sites for

radioactive waste disposal is attained by emphasizing the entire

disposal system and identifying only general technical requirements,

other problems are created. Since site suitability for radio-

active waste disposal cannot be more specifically stated using

this approach, controversy over its meaning will likely surface

during the licensing process. , Understanding the political con-

text in which the licensing decision will be made sheds light

on this problem.
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THE POLITICAL CONTEXT

Radioactive waste disposal is a politically charged social
issue. Low-level radioactive waste disposal like all nuclear issues is

a problem with national and local tensions. At the national level,

it is inextricably linked to the debate over nuclear power. This

debate enters low-level radioactive waste decisions because

50% of all low-level radioactive waste is produced by commercial

power reactors. A recent voter initiative (Initiative 383) in the State of Wash-

ington noted this fact and attempted to ban the disposal of

low-level radioactive waste from power reactors while allowing
the disposal of non-reactor waste. At the local level, the public

is concerned about low-level radioactive waste because the major

impacts from dicposal activities will be born by citizens living
near disposal sites. Increased traffic, potential leakage of

radionuclides, the dedication of land in perpetuity, these are

all consequences a local population bears. The strength of

the sentiments felt by State government in dealing with these
,

probJems was seen in October, 1979 when the possible closure of

all three disposal facilities was threa'ened. The Governorst

of Washington, Nevada and South Carolina cited careless packaging

and transportation practices as threatening the safety of waste

disposal in their States. Temporary closure of two of these

disposal operations created concern that nuclear activities

might have to cease until disposal capacity could be made avail-
'

able again. Limited storage capacity at hospitals and universities

received widespread media attention. South Carolina has since

| halved the amount of waste it will allow buried in the State each
! 62
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year and the State of Nevada struggled in court for the right to

close down the site at Beatty, Nevada. Finally, the passage of

the Low-Level Radioactive Waste Policy Act last year, focused

national attention on State responsibility and rights in providing

waste disposal.

THE PROBLEM

The NRC licensing process addresses this complex social

issue by emphasizing technical requirements and providing highly

formal and limited opportunities for public participation. The

licensing process does not take into account heightened public

awareness of the political and health questions related to radio-

active waste disposal. Thus, the major problem with relying on

the licensing process to apply loosely defined technical require-

ments in the regulations is the inevitable controversy that will

result when the public challenges the acceptability of radioactive

waste disposal and asserts its rights to be part of the licensing

process. Interpretations of the general language used in the

requirements are easily challenged, hence the determinations of

site suitability based on those requirements are likewise easily

challenged. Controversy will shape the debate over site suitability.

The licensing proceeding for the Diablo Canyon nuclear power

plant in California serves as an example of this problem. The

major technical issue is whether the plant's location 2.5 miles

from a fault could cause failure pf essential safety mechanisms in

. the reactor during a major earthquake. Experts in active faulting

and seismology have argued on both sides while the Pacific Gas
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and Electric Company, owner of the plant, has weathered 8 years

of construction, 36 federal hearings, 4 state hearings, 3 licensing
appeals and 2 Congressional inquiries.(4) Resolving the seismic

issue is complicated by the incomplete development of the science

and the discovery of the problem after more than 75% of the

reactor had been built.(4) The late recognition of the problem

and reliance on a licensing process which utilizes formal hearings
to resolve controversial issues only contributed difficulties to

an already intractable problem. The uncertainties in the technical
data fuel the controversy and the NRC has-yet to devise a way of
increasing public trust in it decisions or judgement.

PUBLIC ACCEPTANCE

Lessening public opposition to agency activities is often the

primary motivation for including the public in decision naking.

The NRC recognized the need to provide public participation oppor-

tunities in its licensing process and attempted to channel public*

concern into aiding the licensing decision. The licensing process

has been amended to include several opportunities for formal' hear-

ings and a mechanism for States and Tribes to participate in the

technical review of the site proposed for waste disposal. -How-

! ever, these mechanisms-do not address public acceptance of waste

disposal and are not adequate for conflict resolution or identifi-

cation at any stage of the licensing proceeding. A brief summary
'

of the NRC provisions for State a,nd Tribal participation provides
some insight to the weaknesses of these mechanisms.,

Opportunities for State and Tribal participation begin after
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submission of an application for a license. Following formal not-

ification in the Federal Register, a State or Tribe has 120 days

to submit a proposal for participation in the review of the license.

The proposal must include: '

* a description of how the State or Tribe wants to
participate;

* a description of the material the State or Tribe
wishes to submit to the NRC for inclusion in the'

review;

* a description of the work the State or Tribe wishes
to perform for the NRC; and

* a preliminary estimate of the types and extent of
the impacts the State or Tribe anticipates as a
result of the waste disposal activities. (1)

This provision invites States or Tribes to assist the NRC in its

licensing decision but does not give them any decision making power,

nor does.it guarentee them any influence over the NRC's decision.

It is not clear what standard the NRC will use for granting these

opportunities and it is not clear how the NRC will weigh the

informa;1on gathered in this manner in the licensing decision. In

addition to these disadvantages, this mechanism for participation

appears particularly weak in contrast to the opportunity to parti-

cipate in the Agreement State program. In this program, a qualified

State can regulate radioactive waste disposal itself and discretion

over the issuance of licenses is transferred from the NRC to the

appropriate State agency. The possible advantages of merely assist-

ing in an NRC decision do not clearly outweigh the option of attain-

ing Agreement State status. Although the NRC amendment allows

participatory rights to Tribes which currently _can not attain

Agreement State status, the type of participation proposed by the
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Commission remains a' weak and uncertain mechanism for influencing

the decision making process.

The public participation methods proposed by the NRC veinforce

the existing pattert in nuclear facility licensing, relying on

formal public hearings to both gather and disseminate information

and initiating formal contact with the public only after an appli-

cation for a license has been made. Public hearings offer only

limited one-way communication.. The agency presents its proposal

and receives formal testimony that tends to summarize positions

rather than resolve issues.(5) This highly formal process

frustrates the public which may be hearing about the proposal for

the first time and does not provide the agency with the type of

information it can use in making a decision. The public's comments

often seem unsophisticated and ill-informed, a direct consequence

of their limited apoortunities to learn about and take part in plan-

ning up to the hearing stage.

A recent Congressional investigation of Federal regulations

pointed out two major hinderances to effective public participation

in the existing regulatory process related to the timing of public
'

participation long after the beginning of informal discussions

between the applicant and the NRC:

By the time notice is posted in the Federal Register,"

the staff of the Nuclear Regulatory Commission typically
will have worked with the applicant...for a year or two

| on the technical details of the application.
! Not only does this process give the agency staff
i vested interest in the application as it stands, but the
| public is usually shut out of the early, and often
! determinative, stages of t'he process. ...

| By the time the public can get involved in a
decision, so much money has usually been spent by the
[ applicant]...in planning and studying the site that
it becomes uneconomical to change the course of action."(6)

i
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The NRC amendments continue to provide too few opportunities too

late for meaningful public participation. The need for public

participation and the lack of public acceptance of agency decisions

stem in part from lack of communication between the agency and the

public:

" Concern for participation arises almost entirely in
the context of real or imagined failure of govern-
ment to respond appropriately to the more competitive
needs and demands of citizens, some of whom feel that
the response would have been more satisfactory had
their values been given an assured fair hearing." (7)

If the NRC is to encourage public participation, it must develop

with the public a relationship akin to the one it has with the

industry it regulates. The NRC should begin informing the public

about radioactive waste disposal plans when it begins discussing

those plans informally with the applicant.

The Commission should require the applicant to identify

local concerns and to inform the public and its representatives

in government about the type of facility which is being proposed.

'Ibe NRC recognized the potential for early public participation in its

regulations when it considered an option requiring a notice of

intent to file an application 3 to 6 months prior to the actual

filing. This requirement encourages early participation and could

result in early identification and factoring in of public concerns

in the applicant's proposal. The NRC rejected this option for

the following reasons:

...(1)it added an administrative burden on the applicant;' "

(2)from a practical standpo, int, it is probably not needed
to assure early state input; and (3)its purpose can be
accomplished by other means." (2)

These reasons for rejection must be balanced by the benefits of
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of.the requirement. Although~the applicant may already have

reasons for seeking State input, there is little incentive to

seek local or citizen input. Documentation of how the applicant

sought public participation prior to submitting an application

and reasons for incorporating or rejecting these concerns are

important.to building a credible record with the public and in

gaining acceptance of the facility. The NRC should reconsider
,

this option in a' form that would go beyond public hearings and

formal testimony to one which would incorporate an interactive

approach for gathering and disseminating information about the

proposal.

Beyond the formal requirements and review of specific

aspects of a license there are other considerations in increasing

public participation in agency decisions. How the public con-

tributes, who should represent the public and how the NRC plans

to use the information it receives should be primary considerations

in the development of a relationship with the public. Of course,

it cannot be expected that increased public participation will

necessarily result in easier decisicn making. More likely, the
.

NRC will find itself responding to increased pressures to decide

issues in a greater variety of ways while being pulled in conflicting

directions by new constituencies. However, Congress recognized that rely-

ing on a more varied constituency and a larger information base can

yield positive results for the agency:

"Specifically the presentati,on of alternative view-
points which is a consequence of broader participa-
tion checks possible imbalance in several ways.
First, agency decision makers are provided with a
greater range of alternatives and information.
Second, participation promotes agency autonomy by
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widening the official perspective of agencies and
providing an alternative basis of support." (6)

Finally, it should be emphasized that greater public participation

although commonly viewed as a cause of delay in the licensing

process, must be also viewed as a necessary means to seeking

acceptance of waste disposal. In some cases public participation

may actually speed up controversial proceedings by avoiding the

lengthy alternatives of litigation and appeals:

"[In the view of the Senate Committee on Governmental
~

Affairs], the fact that an additional party participates
in an... agency proceeding does not mean that the pro-
ceeding will be delayed. ... Ultimately...the over all
time elapsed may in fact be lessened, since if all
relevant issues are resolved in the initial proceeding,
the likelihood of a subsequent court reversal to con-
sider relevant issues is substantially reduced and along
with it the risk that the agency will simply have to
go through its paces all over again." (6)

With these caveats in mind, suggestions for constructing

a successful public participation program can be made. The NRC

should identify its primary goals in seeking information from the

public, for example:

* identification of public opposition or support and
its causes;

* identification of local or State preferences for
locations within the State or region for radio-
active waste disposal;

* identification of preferences for State or Federal
ownership after disposal operations have ceased; and

8 identification of the need to compensate the local
population for increased risks resulting from waste
disposal.

In addition, the NRC should initiate educational opportunities

for local, State or Tribal governments so that they are better

equipped to understand information in the licensing process.
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This information exchange will improve citizen participation by

providing a clearer concept of the disposal facility and its

potential problems.

Who represents the public has always been a problem in design-

ing public participation programs. The NRC has restricted its

public participation to State governments and Tribal representatives.

These representatives of the public contribute a limited perspective

on public concents and must themselves incorporate balancing

decisions in order to fairly represent the geographic regions which

define their constituencies. While State concerns may be focuced

more on financial problems, long-term monitoring responsibilities

and ownership, the concerns of local citizens may tend to emphasize

impacts on the community from construction, the influx of labor,

demands on housing and social services and increased health hazards.

The NRC should expect to include a variety of representatives of

the public so that the perspectives and interests of those both

directly and indirectly affected by radioactive waste disposal can

be heard in the licensing process.

Finally, perhaps the most significant aspect of seeking public

participation is how the NRC uses public opinion in formulating its

licensing decisions. The history of public involvement in

federal agency decision making is so infested with failure to

consider public opinion that researchers have coined the term

" coopt ; ion" for the usual outcome of the heavily relied on

public hearing :

"A public hearing serves a cooptation function when
the goal of the hearing is to let irate citizens and
interest groups let off steam and complain about the
project. The posture of the decision makers may be
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one of responsiveness. While it is implicit that public
input will have no impact on the program or on policy,
people are formally given a chance to have a say so they
may not take the agency to court for failure to provide
public involvement. By attending and presenting their
case to an unresponsive agency, the opposition has been
unwittingly coopted into serving the goals of the agency."(8)

Until the Commission is able to gain public trust in its judge-

ment and until the public accepts radioactive waste disposal, the

NRC may find it impossible to license a radioactive waste disposal

site without coopting or appearing to coopt the public. The

NRC is afterall a regulatory agency mandated to regulate in the

public interest. Definition of the public interest requires a

broad disinterested view of the public opinion and welfare. The

Commission must seek a more interactive relationship with a broad

spectrum of the public before it can begin to define the public

interest and rely on it in its licensing decisions.
,

CONCLUSIONS

The NRC licensing process ensures that low-level radioactive

waste disposal sites can be considered for licensing in almost

any area of the country. The technical siting requirements eli-

minate only extreme consitions which common sense would dictate

unsuitable. Yet the Commission has overlooked a key problem in

its licensing process - likely public opposition to decisions

which are based on technical adequacy with no meaningful oppor-

tunities for public expression of acceptance or opposition and no

provisions for conflict resolutio,n. The remedy lies in equal

attention to the political and social context in which the questions

of technical adequacy are answered. Public concerns over non-

technical issues as well as public understanding of what site
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suitability means must influence the licensing decision if low-

level radioactive waste disposal is to continue.
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DISCUSSION

K. Ross: I agree wholeheartedly with your assessment that the public is
too often poorly informed about various issues related to nuclear
waste, and in particular low-level waste, which is the topic of this
seminar.

One concern I have is that the public is apt to tune out to dialogue
about low-level waste management because it is too technnical or too
complicated, or simply too scary. I'm wondering if you can suggest
some methods of how the utilities, the federal government, and other
organizations might address the problem of educating the public.

It seems to me that frequently the public really isn't interested in
obtaining information until it's a big issue. I'm wondering how we
might educate the public a little further in the process.

Also, you mentioned that you thought that the NRC might try to develop
better relations with the public in this area. It seems to me that
we've gotten to a point where there is a great deal of mistrust in the
public sector about the information that we've received from the
federal government. How would you get around that?

G. Yuan: I think that's appropos.

It's true, I think the public -- and you are all members of the public
recognizes that when something is happening in its community it--

concerns you a lot more than if it's happening in even a neighboring
community or the next state or the next country. There i: a feeling
that you have to be involved and there has to be something at stake
for you as an individual before you become concerned about a pioblem,
which is one of the reasons why I stress the need to get in at the
local level.

People who live or may live near radioactive waste disposal sites are
going to be more interested in finding out about them when they are
aware that there is something going on than they will be beforehand.
Again that's the reason that I stress early participation.

I believe that the problem of public relations and the problem of
building trust is something that must be done slowly over time. My
point really is that we have to start somewhere.

We heard from the Department of Energy representative this morning. I,

believe the Department is really helping in that effort in that they
have tried, through their low-level waste program, to develop material
that the public can read easily and understand about low-level
radioactive waste. But, I think the real issue arises when a
community is confronted with a licensing decision and it is often
viewed as us versus them. There is someone making a decision about my
future, about the future of an area near my community. The only way
of really dispersing or coping with that kind of opposition is to
understand its source and then to try to incorporate into the
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licensing decision a sincere interest in how you can reorient waste
disposal activities so that they don't step on everybody's toes; so
that the main transportation routes aren't the exact routes that
everyone has had opposition to; so that the locations fit into local
land-use plans; and so that people don't have a sense that well, we
came in and we said these are our six points and the agency had
already decided four months ago that too much money had been spent
developing another site and they can't possibly consider it.

I think, especially in the very next licensing proceeding, the very
first site that comes up for licensing under these new regulations,
that these sorts of questions will arise and the kind of relationship
that the licensing decisionmakers have with the public will be
critical.

L. Skoblar: As someone involved with public information programs, I can
share a lot of sympathies with what you say. But it seems to me that
one of the terms in need of definition perhaps most of all is what y)u
mean by the public.

When I've been talking to groups I find there is no single group that
could legitmately claim to represent the majority of a population in
any given area. For example, in coming up with a routing regulation
the people along that route perhaps may not be too thrilled that the
route may be near their homes, but the overall town or city may think
that it is fine if it goes through the west part of town.

How do you claim to resolve that kind of thing by the term public
participation? When can you ever feel you're to the point where you
can legitimately say, "the public supports this," because there will
always be a residual group that doesn't care for what you've decided.
Unless you define your term by what the public is, I don't know that
we can come to a resolution.

G. Yuan: I understand what you're saying. I don't really think that the
burden of proof is on the public. In fact, I believe that's why we
have a government. The government acts in the public interest. The
government defines who the public is.

If you review political science you learn that this is a democratic
society; we vote for our representatives, who represent us in
Congress, so what Congress does represents the public.

Well, you and I as taxpayers don't often believe that.

Lt. I think when you try to define what the public is, you can't try
to embody public opinion in one person or one organization and you
cannot really say that there is a magic number of organizations or
people that can be said to adequately represent public opinion.

I believe that what you have to do is develop enough interest in the
project and enough of a relationship with the public so that there is
a wide spectrum of people that come forward, so that you do have a
sense that there are going to be opposing views. That in fact would
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define, in part, the public. If you didn't have opposing views, I
think you might be concerned you really weren't reaching the public.

Then I think from there it is up to the agency to define for itself
; what is in the public interest. This is why I stress that until the

Commission, and until any federal agency can gain public trust in
their decision, there is no definition of public interest because it
is the agency that must act in the public interest.

No one within the public tries to represent everyone in the public. I
think we all recognize that our views differ widely. We rely upon our
representatives within federal government, state government, and local
government to try to sort out from the variety of points of view that
they are confronted with what really is in the interest of most of the
people.

L. Skoblar: It seems to me, though, there are people who try to represent
the interests of the public because they call themselves the Public
Information Research Group or the National Resources Defense Council,

,
'

and they do claim to speak for the public. I find in talking to the
general public in my local place of work that these groups don't
reflect the views of a lot of people. In fact, most national polls
show that there is more of a public acceptance of a solution for the
radioactive waste problem than there is an opposition.

When do you decide -- a 51-49 vote, is that enough to call off the
opposition?

G. Yuan: Let me clarify one point you made.

I think there is a large misunderstanding on the historical context of
the meaning of the words "public interest groups". When public
interest groups were first defined, or categorized as such, I think,

they were meant to represent views which were not commonly heard
within federal decisionmaking because they did not have the kind of
financial support or organizational support that, say, the nuclear
industry, or the logging industry, or the mining industry has; views
that, because they're not organized around a particular commodity or
around a particular service, get lost in the shuffle. I think now
we're seeing so-called public interest groups that represent a very
wide spectrum of political views. That's the first point.

I think the other question you were asking is, "where do you draw the
line?" Again, I must throw the ball back at you and say that I don't
really think that the line is drawn by the public, but by the
decisionmaker. I'm not suggesting that the decisionmaker must start
changing the ways in which he or she decides. What I'm saying is that

,

it's necessary for a decisionmaker, in order to make decisions in the4

public interest, as we suspect they should, to avail themselves of a
wider spectrum of opinion.

L. Skoblar: As a final statement I'd like to say that it has not been my>

sense in working with so many of the people here that any of than

|
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wants to keep information from the public or that any of them wants to
put something over on the public.

What we're missing, -I think that perhaps only you from your ,

perspective can help us solve, is the question, "How much is enough !
and exactly what is necessary?" If you could define for us the kinds ;

of things you'd like to see done for the public, perhaps the rest of
us then can marshal our energies into that area.

But we've been trying, and we still hear that it's not enough or the
public's needs are not being served.

So if you can help us somehow in teaching us when the public's
interests will be served I think you'll be doing us all a favor.

J. Shapiro: I did want to say something in favor of the proposed rule.
You found some things wrong with it, and I must admit I looked at it
for the first time last night and it really made one control
paramount, in the form of a very positive statement of what you need
to see in a waste disposal site. It says:

"A cornerstone of the system to control the
migration of radionuclides offsite is stability, the
stability of the waste and the disposal site so that
once ir. place and covered the access of water to the
waste can be eliminated or minimized."

The whole rule talks about keeping water away from the waste.

What I would like to see in the workshops and in the further
discussion is, first, "Is water the paramount consideration?", because
we are given so many considerations in these discussions it's been
pointed out it's hard to select one from the other.

And, second, in terms of experience, have we been able to keep water
away from the waste or do we think we can?

And, third, when water is kept away from the waste, is +be waste in
fact confined?

These are points that come to mind as I read this for the first time.
It made clear to me how important water is in this whole problem.

i
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SITE SUITABILITY CONSIDERATIONS: AN-INDUSTRY PERSPECTIVE

R.G. Bradley

Chem-Nuclear Systems, Inc.
Bethesda, Maryland

ABSTRACT

An industry reaction is provided concerning the site
suitability requirements of the proposed 10 CFR Part
61. On the basis of current understandings of the
proposed regulations, the compatibility of draft.Part
61 with industry's current concepts.for selecting a
licenseable site leading to deployment of existing
technologies for establishing new waste disposal fac-
ilities is discussed. Selected elements of the pro-
posed regulations are identified for early clarifica-
tion by NRC to facilitate implementation of site sel-
ection processes.

INTRODUCTION

The Nuclear Regulatory Commission is to be commended for

its approach to the development and promulgation of 10 CFR Part

61, " Licensing Requirements for Land Disposal of Radioactive

Waste". It is my impression that the NRC staff has been guided

in this effort by a strategy of producing a regulatory framework-

consisting of licensing procedures, performance objectives and

technical criteria that would detail and quantify these regulatory

elements sufficiently to permit license applicants and regulators

to perform their respective roles in the licensing process, while

avoiding undue inflexibility and constraints for the development

of optimized site-specific disposal systems. Moreover, the NRC

has performed these tasks with ample opportunity for external re-

view and comment on the evolving product.
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It must be a great temptation to expand the list of quan-

titative performance standards and technical requirements, thereby
minimizing the concerns of industry about the magnitude of uncer-

tanties concerning acceptable waste forms, containers, etc., and,
at the same-time, making life easier for the regulators that must
process license applications. Current impressions generally re-
flect that proposed Part 61 provides a reasonable balance between

use of performance objectives and prescriptive requirements. It

appears that the proposed prescriptive requirements applied to
individual components of the disposal system are not so extensive

as to preclude a systems-type approach in formulating an appropriate
disposal system based on deployment of existing technologies re-
sponsive to site-specific environmental conditions. I suspect the

i proposed Part 61 approximates as closely as could have been reason-

ebly expected a " systems approach" for licensing the waste disposal

activities, given the inherent health and safety constraints asso-

ciated with current technologies, practices and regulatory philos-
. ophy for near-surface land disposal of radioactive wastes.

I hope I have not been premature in my plaudits to the NRC; I

have not yet seen any of the technical position papers or guides
which I understand are under development in support of selected
portions of Part 61. Moreover, Part 61 has not yet been put to-
the test of implementation. Unquestionably, additional technical

detail and guidance will be helpful, if not necessary, for imple-
mentation of some aspects of Part 61. (More about this later.)

i

| However, I trust that those guides ultimately promulgated will not
,
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unduly undermine the reasonably balanced' approach and healthy

dagree of system flexibility currently incorporated 2n.Part 61.

-The announcement for this symposium is a bit' ambiguous'about

the scope of coverage intended for this meeting. The title of the

symposium, " Low-Level Waste Disposal: I. Site Suitability' Require-

ments", would appear to constrain the discussions to matters per-

tnining to site suitability considerations. However, the

for the second symposium planned for next' June will include, ac-

cording to the announcement, site characterization considerations,

i which I would have normally viewed to be an integral part of efforts

to determine site suitability.

The announcement went on to state that this first symposium

will focus on the proposed NRC rule,10 CFR Part 61, without liniting

the scope of that focus to any one portion of the proposed regula-,

i tions. I concluded that the announcement had been carefully worded

: to provide the participants at this first symposium significant

latitude in selecting the elements of the proposed part 61 they

wished to discuss. I was particularly pleased to be able to arrive

at this conclusion since I perceive an interdependence, to varying

degrees, between site suitability and all other phases of the life

cycle of a land disposal facility for radioactive. wastes (for any

type of hazardous wastes).

The overall site selection process and its results, including

site suitability determinations and detailed characterization and

analyses of the preferred candidate site, is influenced by or in-

fluences the types, quantities and concentrations of wastes ulti-

mately disposed at the site. The site selected will have an impact
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on the design and construction of the disposal facility, the dis-

posal operations and supporting equipment, the site closure plan

and activities, and the nature of the post-closure programs.

In order to forestall the probable mounting alarm on the part
of the symposium organizers, I do not plan to discuss today all
elements of Part 61. I will attempt to focus my comments on site

suitability considerations and touch upon these other areas only
as necessary to the discussion of site suitability considerations.

.Moreover, while my comments are billed to provide. industry's views

about Part 61, most of what I have to say today reflects my per-

sonal observations as a member of waste management industry. To

a lesser degree, I can represent them as being the views of Chem-

Nuclear Systems, but I have no basis for presenting them to you as
a concensus of industry's views. 'On the other hand, the limited

opportunity.I have had to discuss the proposed Part 61 with repre-
sentatives of other industrial organizations have not revealed*

significant variations to the obs. /ations I will present today.

The development of governmental regulations is usually for the
purpose of providing effective control of some element of societal

activities such that, among other things, those activities do not

endanger the health and safety of the public. The activities pro-

posed by society that inspired the need to develop and promulgate
the licensing and regulatory requirements of Part 61 are of course

the establishment and operation of facilities for land disposal of
radioactive wastes.

Knowing why Part 61 is needed, what do we perceive to be the

timing of the societal activities to be served by Part 61 and the
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manner in which its effective implementation can best serve to

facilitate these societal activities proceeding in a timely fash-

ion't Perhaps the summary observations in Tables 1 and 2 will help i

put these considerations in perspective.

The activities depicted in Table 2 are not listed in the chro-

nological order of occurrence. Obviously many of these efforts

could and are proceeding in parallel. The availability of final

regulations would be useful to varying degrees for all phases of

work associated with the establishment of the regional compacts.

In this connection, I was disappointed that the subsequent two

workshops on site characterization and facility design and operation

were not scheduled for earlier dates.

Table 1. Incentives For Prompt Establishment
of New LLW Disposal Facilities

1) Availability of Current Disposal Capacity Susceptible to
Abrupt Disruptions

2) Trend Toward Regionalization of LLW Management

3) Avoid Potential Adverse Impacts on Nuclear Applications

4) Minimize ESSH Risks Arising'From Proliferation of Storage ,

6 Treatment Facilities

.
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Table 2. Prerequisites To Establishing
New LLW Disposal Facilities

1) Establish Regional Compacts-

a) Complete Enabling Legislation of States

b) Complete Regional Waste Management Plans

c) Complete Inter-State Negotiations of Compacts

d) Complete Strategies and Programs for Implementing
Waste Management Plans

e) Complete Legislative Actions on Compacts - States
and Congress

2) Establish Regulatory Frameworks for Licensing and Regulating
Disposal Facilities

a)/ Issue Final Part 61

b) Document Regulatory Technical Positions 4 Guides

c) Establish Any Additional State-Region Regulatory
Requirements

3) Establish Effective Working Relationships Among Appropriate
Federal, State, Regional, and Industry Parties Involved in
the Process

.

4

>

Turning to the specific topic of today's meeting, Part 61's

treatment of the site suitability considerations, I sense there is

universal agreement that the quality of the overall site selection

! process is the paramount activity in determining the long-term per-

formance of the disposal facility for effective isolation of the

wastes from the human environment. The participants in this pro-
,

cess are not only required to make technical decisions leading to

a safe and licenseable waste disposal system, but they must also

effectively accommodate and resolve local and regional concerns

|
|
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end issues relating to the siting, operation, and long-term

management of the waste disposal facility. They must employ

credible techniques as a basis for technical judgements about the

proposed system's vulnerability to potential future developments
and events - both those that occur as a result of human initiatives,

e.g. changing demographic distributions with time, and those re-
sulting from natural phenomena, e.g. adverse geological and/or

hydrologic developments. The initial c.hallenge for the participants

in the site selection process therefore, is to develop a suitable
administrative framework and technical program to be employed in

the site selection process. One major test of the suitability or

acceptability of the process is the degree of credibility it enjoys
with those in society who pass judgement on the process and its

results and, thereby, influence the ultimate success or failure

of the process.

Even a more basic issue to be resolved before a site selection
process can be deployed and meaningfully implemented in any State

or Region is a determination of the roles to be performed in the
site selection and licensing process by governmental and industry

organizations. The nature and degree of participation in the pro-

cess by these parties could vary significantly from region to

region.

To date the establishment of facilities for land disposal of

commercial low-level wastes has generally resulted from activities

undertaken by private companies to identify, evaluate, and select

suitable sites for these facilities. The burden of financing these

activities and of assuming the attendent risks of failure in achiev-
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ing the objectives of these activities has been borne by the pri-
vate firms engaged in such activities. This is not a surprising

arrangement since the activities were initiated and implemented

by private firms who felt the potential for making reasonable pro-
fits from the waste management services was sufficiently great to

outweigh the estimated costs and risks associated with the effort.

It is.less certain today to what extent these arrangements of
the past will pertain for the foreseeable future to the establish-

ment of new low-level waste disposal facilities. This uncertainty

is a product of the current situation within this country with
respect to the adequacy and potential vulnerability of current

capabilities for managing commercial low-level wastes,and recent

trends that have evolved for the avowed purpose of assuring the

existance of adequate waste management capabilities.

The states, having requested and formally received prime res-

ponsibility for managing their low-level wastes,are, to varying
degrees, examining a variety of options for discharging this res-
ponsibility. These options contemplate a variety of state-industry
roles in the implementation of waste management activities.

This body of uncertainty about industry's role, responsibilities,
and risks in establishing new disposal facilities, when coupled with
the uncertanties of how portions of the proposed Part 61 will be

interpreted and implemented by the regulatory authorities, fore-
tells one element of certainty: waste management firms in the

business for the purpose of making profits will not be aggressively
committing funds to establish new disposal facilities until sig-
nificant progress is made in illuminating and resolving the afore-
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mentioned uncertanties.

SITE SELECTION CONSIDERATIONS

Irrespective of the type of organization assigned'responsi-

bility for selecting a suitable site for a near-surface radioactive
waste disposal facility, it will likely utilize a structured site
selection process and be guided by a set of specific site selection

criteria. The inventory of generic technical and socio-economic

considerations addressed in the siting. process would probably not

vary that much from organization to organization, given the attention

that this subject has' received in recent years. A private waste

management firm would probably scruitnize more carefully than others

the siting considerations relevant to the economic viability of the
facility and might assign different weightings and relative impor-
tance to selected siting criteria on the basis of operating exper-

ience.

We have heard references from various quarters about conducting
;

a site selection demonstration. These proposals are spawned from
, >

the frustrations most of us have experienced from the difficulties

of recent times in making progress toward the establishment of new

waste disposal facilities. It is argued that such a demonstration
would serve to educate and inform those organizatiens inexperienced

in the field but potentially involved in the s.ite selection process

about the options for structuring an appropriate site selection
program, the issues and considerations to be addressed in the pro-

gram, and techniques for addressing and resolving these issues.
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One should keep in mind that the delays to date in initia-

ting projects to select sites for new commercial waste disposal
facilities have resulted from not having established the political
and public acceptance requisites necessary to these projects. In

other words, what has been missing to date are viable institutional

frameworks within which technical programs can be implemented for
selecting waste disposal sites. The knowledge, experience, and

ability to provide suitable site selection processes and the cri-
teria to support these processes have not been on the critical path
to initiating site selection projects.

The orchestration of the political and public concensus nec-
essary to the conduct of these site selection activities would

probably pose a similar challenge for pursuing either a so-called
demonstration or a project designed to result in a new commercial
disposal facility. Moreover, a siting demonstration involves in-

herent risks for early establishment of new disposal capacity. For

example, those states or regions that are currently at advanced

stages in the process for initiating projects to provide new disposal
facilities may feel compelled to await the results of the demonstra-

tion before embarking upon their site selection programs.

Those of us in industry with established site selection pro-
grams and technical and non-technical criteria to guide the im-

piementation of these programs, all of which are based on years of
waste management experience, have followed the evolution of Part 61
with great interest. In the case of Chem-Nuclear, our site selection
procedures and criteria have undergone some modifications as a re-

sult of deliberations attendant to the development of Part 61.
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Thore may be further revisions necessary as additional insights !

cro obtained about the intent and interpretations of certain

olcments of Part 61. However, based upon present understandings*

of Part 61, we feel our current procedures and criteria for sel-

ccting a site for a near-surface waste disposal facility are con-

sistent with NRC's proposed Part 61 requirements.

The site selection process is guided by certain obvious ob-

jcctives predicated upon c nsiderations relating to:

1) the protection of the environment and the health and

safety of workers and the public;

2) the design and operation of the disposal facility,

including effective barriers to.possible inadvertent

intrusion into the wastes in the future;

i 3) effecting appropriate closure of the facility at the

termination of the active operations at the site; and
'

4) minimizing the need for long-term maintenance and sur-

veillance of the site.

These obj ectives ,we feel,can best be met by a systems approach

to optimizing the overall performance of the site during both active

end passive operational phases. The systems approach inherently

contemplates the ability to effect trade-off's among the natural

site characteristics, site design, waste characteristics, operational

procedures, closure techniques, and site monitoring, surveillance,

cnd maintenance. The integration of these elements should result

in a disposal system that satisfies the overall waste management

objectives. Fortunately, the requirements of Part 61 are compatible
,

with a systems approach to constituting a licensable facility through
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deployment of current technologies.

Site Selection: Generic Approach

Conceptually, site selection activities generally proceed

or are contemplated to proceed pursuant to a stepwise or phased

approach, somewhat analogous to the process developed for siting

a deep geologic repository for high-level waste disposal. The

degree of formalization of a structured framework to guide the im- |

plementation of these activities can, of course, vary markedly.

In any case, one normally starts with a defined region or regions

of interest, say a specific state or group of states, targeted for

selecting a suitable site for a waste disposal facility.

The target region is then subjected to a systematic screening

process to identify candidate areas that merit further investi-

gation. This initial screening would, among other factors, involve

those site suitability requirements reflected in Part 61. These

are largely site characteristics that common sense would dictate

avoiding in siting a disposal facility, such as: ;

- Areas susceptible to flooding or containing large sur-

face water sourc es ;- j

- Areas with significant potential for natural resource i

l

development or other competing uses of the land;
|

- Areas of undue geohydrologic complexity and, therefore, :

|
difficult to characterize and analyze appropriately; and |

Areas suspect in terms of long-term stability.-

;

There would undoubtedly be considerations important to this screen-

ing process introduced by the state or region, e.g. any existing

land-use legislation. Chem-Nuclear has, as do others undoubtedly,
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an inventory of criteria for screening out unsuitable areas for

-siting disposal facilities. This list of criteria would be aug-

mented, as appropriate, by additional state or region-specific

constraints. Moreover, the application of the criteria is based

upon use of existing and available reconnaissance-level information.

From the initial or screening phase of the site selection pro-

cess one would expect to obtain a slate of candidate areas that

have met the "thou shall not" criteria and therefore, merit further

evaluation against specific categories of siting considerations

that include: geology, topography, hydrology, climate, land uses

in the vicinity, and transportation and demography. There are

detailed technical criteria for each of the categories of siting

considerations.

The evaluation of the candidate areas against the siting cri-
J

teria wili be conducted by supplementing existing information about
I

the aforementioned categories of technical considerations with

appropriate ficid reconnaissance studies. In some cases, it may

be necessary to augment these efforts with additional techniques

for obtaining necessary information for this level of screening
f

about the geology, hydrology and topography of the candidate areas,

e.g. aerial photography and remote sensing techniques.

Moreover, the application of_the technical criteria for eval-

uating these areas will take cognizance of any compelling non-tech-

nical considerations, such as socio-economic implications of a

disposal facility for the area. The technical criteria inherently

reficct important considerations for all downstream activities im-

portant to the~1ife-cycle of the site, e.g.: detailed character-
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ization of the preferred site; licensing; design, construction,

and operation of the disposal facility and any planned supporting

activities; closure of the facility; and surveillance and monitor-

ing of the site in the post-closure period.

Completion of the second phase of the siting process should
Iresult in the identification of a preferred site for detailed in-

vestigation. The objectives of the in-depth investigation of the

selected site are to compile the necessary comprehensive data base

about the important characteristics of the site through an extensive

series of field and laboratory studies. The results'of these studies

not only facilitate the evaluation of the site for its use in waste

disposal, but also provide inputs necessary to the licensing pro-

cess and guide the design, constriction, operations, closure and

post-closure efforts.

Chem-Nuclear has developed, as perhaps others have, an inven-

tory of the site-specific data which we feel must be compiled to

perform an in-depth evaluation of the preferred site, as well as

the types of field and labcratory studies necessary to obtain these

data. Having completed this exercise, we feel we have a much better

understanding of the program elements necessary to the entire site

suitability screening and site selection process pursuant to current

requirements and related considerations.

We may, and probably will, be making some revisions to the

; data base requirements and techniques for obtaining the data as

greater understandings evolve about the application of Part 61 in

the licensing process. For example, as NRC provides additional in-

formation about the methodology it intends to use for evaluating
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the long-term performance of a proposed disposal system and the

requirements of that methodology, we may find it necessary to

modify some of our analysis and data requirements. I suspect any

such changes would relate principally to quality of data.

Site 3 election: Additional Considerations

The site selection process which I have described is designed

to identify a single preJerred site for in-depth characterization

and evaluation. It is our understanding that this approach would

satisfy the intent of Part 61. However, I sense there is some

confusion about this point, having heard references in recent meet-

ings by non-regulatory representatives to the need for detailed
characterization of multiple sites to satisfy the licensing process.

Early clarification of NRC's intent on this issue would be most

helpful. Obviously there are significant time and cost differences

between the two approaches. In some instances, depending upon the

relative geohydrologic complexity of the target area, it may be

deemed prudent to perform additional characterization of multiple
sites in order to enhance the probability of success in having one

acceptable site. It is important to know whether multiple site

characterization is a requirement or left to the judgement of the
1/
-

applicant.

_______________________________

1/ Since preparing these comments, I have had an opportunity to
review the DEIS in support of the proposed Part 61. The dis-
cussion in this document of site selection activities indicates
that detailed investigation of a site is required only for that
site selected for the proposed disposal facility.
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Another element of uncertainty about the licensing require-
ments with respect to the site selection process relates to the

body of information developed and used in the process leading to
,

t

the selection of a site for in-depth evaluation. Will this type

of.information be required by NRC in support of the license appli-,

cation? If so, insights are needed promptly about the types of ;

information and level of detail required from the phases of the
site selection process leading to the identification of a site for

detailed characterization.

There has been interest expressed in obtaining more explicit

insights about the type of information needed by NRC in response to

the disposal site suitability requirements of Section 61.50(a)(3)
and (4). These requirments pertain to evaluations of candidate sites-

| in terms of projected population growth and future developments and
!

oof existing economically significant natural resources,

Those elements of the proposed Part 61 that address wastei

classification and the technical requirements relating to the waste
,

characteristics for each of the waste classes have generated. con-
i siderable interest in industry circles. It is not my intent today

( to discuss the relatively numerous questions and concerns inspired

, by these portions of Part 61; NRC has undoubtedly received extensive
l'

comments from industry on this subject. I would, however, like to

make a few observations about the waste classification requirementsI

that pose potential implications for facility siting activities.
The technical requirements of Part 61 establish upper limits

on the concentrations of specific radioisotopes and lof chelating
agents allowable for disposal in near-surface disposal facilities.
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NRC has indicated that its analyses, based on assumptions about

! deployment of treatment technologies, indicate that no more than

1% of the volumes of commercial low-level wastes generated will ex-

ceed these requirements and necessitate disposal by means other

than in near-surface facilities. There may also be upper limits

on the inventory of selected isotopes that may be disposed of in

specific facilities. There is some concern that a significantly

larger volume of wastes than that estimated by NRC may exceed these

limitations in the relatively near-term due to possible increased

use of volume reduction technologies, to possible increased con-

centrations of isotopes from leaking fuel elements, and to possible

increased employment of chem-decon technologies.

Should these initia' industry guesstimates, supported by more

detailed analyses than exists today, prove to be more credible than

NRC's projections for the waste volumes that exceed the waste class-

ifirstion limits, one may wish to expand his siting criteria to

include those requirements relevant to land disposal facilities

other than near-surface. This suggests the desirability of having

early guidance from NRC about site suitability requirements for land

disposal facilities for emplacement of wastes exceeding the waste

classification requirements of Section 61.55.

Section 61.51(a)(7) provides that the disposal site shall be
,

used exclusively for the disposal of radioactive wastes. Perhaps.

this restriction is designed to exclude the colocation of operations

for disposing radioactive and non-radioactive wastes, such as chem-

ical hazardous wastes. It might also be interpreted to prohibit

radioactive waste management operations at the site other than those

95



directly relating to disposal of the wastes. The interpretation

of this requirement could have potential implications for siting
objectives and criteria.

SUhNARY

The technical requirements governing disposal site suitability
for near-surface disposal facilities of proposed Part 61 (Section

61. 50) are not , in my judgement unduly restritcive for selecting
suitable sites based upon my present understanding of how these

requirements would be implemented. It appears reasonabic to con-

clude that sites satisfying the technical requirements of Part 61
and acceptable for deployment of existing waste disposal techno-

logies can be identified for near-surface waste disposal facilities
in the currently postulated waste compact regions in the U.S. (The

challenge posed by the likely non-technical requirements may be

more formidible.)
There are certain implications of Part 61 for which formal

clarifications by NRC should facilitate the site selection process
of potential license applicants. It would be helpful to know what

NRC considers to be acceptable nodels and analytical methodology

for evaluating the long-term performance of a proposed disposal
facility and site. The demands of these analyses on the type and

quality of data required could influence the site selection process.
There should be a clear understanding about the level of

evaluation required by NRC for several candidate sites leading to
( the applicant's selection of a proposed site for the license ap-

plication.
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| It will also be. helpful to have additional NRC guidance at
!

an early date on the fo?. lowing part 61 requirements or their con-

sequences which have potential implications for the site selection

process:

1) Identification of acceptaole options for land disposal

of those traditional low-level wastes which do not

meet the proposed waste classification criteria; and

2) What constitutes adequate 500 year barriers to in-

advertent intrusion into the disposed wastes (as an

alternative to deeper disposal which may not be a

preferred option in some areas).

.
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POLITICAL IMPLICATIONS OF SITING

Philip F. Gustafson
Illinois Department of Nuclear Safety

Springfield, Illinois 62704

ABSTRACT

The political and social climate in Illinois in regard to siting and
cparating a new LLW disposal facility is fairly typical of that in any other
state which is a major producer of LLW, and 1. not eligible .tx> be a member of
c regional LLW compact which already has an operating LLW disposal facility.
Th2re are several options open to Illinois including joining a compact or going
cur independent way. Details of these options will be discussed. The rapidity
of development of a new LLW site in Illinois, and perhaps in the region, will
d: pend upon substantive progress in the decommissioning of the closed LLW facility
at Sheffield.

Illinois is proposing to form a Site Selection Review Committee which will
cvsrsee the siting process and will propose incentives for a potential host
community'. In conclusion the probability of developing a new site within the
1986 time-frame will be discussed.
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POLITICAL IMPLICATIONS OF SITING

The technology is available for the-proper management of LLW from generator
to final disposal. 10 CFR Part 61 presents a systematic approach to the siting
design and operation of a LLW facility keeping decommissioning and long-term carer

in mind from the start. Although the trauma of developing a new LLW facility lies
at the front end, experience to date indicates that the real uncertainties --
including financial, lie in the post-operation perpetual care phase.

,

In developing a new LLW site the stark reality is that no one sants it in their
backyard, community, or political subdivision. Such public reaction is not limited
to LLW but covers the spectrum from sanitary land-fills to HLW and sewage treatment
plants. Such reaction is part of the evolution of societal environmental awareness,
an awareness now 'ocusing on the future impact of today's actions. That todays
garbage dump may haunt us for decades syndrome.

Be that as it may, as a nation we have a LLW problem. We would need additional
LLW sites even if the National LLW Policy Act did not exist. As a state which is

*

not eligible to join a compact with an operational LLW site, Illinois accutely
shares in this problem. Illinois in a sense represents on a macroscale the national
problem, with some unique aspects thrown-in. We are a major LLW producer, the
bulk of which in terms of radioactivity rather than volume, comes from nuclear
power generation. Hospitals, industry, academic institutions make up the remainder.
Our nuclear generating capacity is first among the 50 states, and our total LLW
volume generation is among the top 3 or 4 states annually.

We have closed the LLW site at Sheffield which contains about 3 million cubic
*

feet of waste and is in the process of being decommissioned. There is a school
of thought in the state that holds that if you have had an active LLW facility
you have paid your dues already. We also have at GE Morris the only AFR licensed
not only to store the fuel already in the facility, but to accept more for storage.
Morris is approximately half filled to capacity. Sheffield and Morris make for a,

social and political climate that is not overly condusive to development of a new
LLW site.

Faced with the 1986 deadline for new site development which will be difficult
to meet under ideal circumstances, there appear 4 options open to us. First, to
stop or materially reduce the generation of LLW. The hardship involved in the loss
of benefits far outweighs the hardship of developing a new site. The option is
unreasonable.

Second, do nothing hoping Congress will modify the Act, or DOE will accept
commercial LLW, or that some act of God will get us off the hook. This option

,

is irresponsible.
,

i

l
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The next two options are feasible and responsible we believe. The third is
to develop a site for. Illinois generated waste only. Our generation appears
s.dequate to support such a program. It would involve not only state ownership of
the land, but for legal reasons probably also state ownership and operation of
the entire facility. ,

|
'

The fourth option is to help form a LLW management compact, join the compact,
and use the LLW management facilities provided under the compact.

We are currently pursuing the third and fourth options. To follow either
option, however, we need up-to-date site selection and operating criteria, as
wall as a sound method for financing the entire operation including closure and
long-term care.

In 1963 the Illinois legislature passed what was called the Radioactive Wastc
Act of 1963 vhich authorized th'e Department of Public Health to acquire land and
to operate or contract for the operation of a low-level waste burial facility.

| This is the law under which the Sheffield facility came into being.

This authority now rests with the Department of Nuclear Safety. Although
there is proposed legislation which would modify this authority by requiring that
the Legislature approve any new LLW site selected by the Department.

Because the 1963 Act is rather primative by today's standards and we have
issued proposed rules in the Illinois Register, proposed rules for the siting,
the design, construction and operation of a low-level facility in Illinois. Our
proposed rules largely adopt the principles of Part 61 but provide for some
flexibility in terms of local needs as far as the State is concerned.

Along with issuance of proposed rules we also issued what we termed the
criteria which we feel a commercial operator should meet in terms not only of
financial capabilities but technical competence and experience. This commercial
entity could be either the facility operator, as was the case at Sheffield, or
it could be literally a partner with the State.

Along with the issuance of these rules we printed a map from a recent
publication by the Illinois State Geological Survey. The map came from a document
entitled " Regions of Illinois Suitable for the Shallow Land Burial of Hazardous
Waste." There is a statement in the report that included in " hazardous waste" is
low-level radioactive waste. The map describes four fairly broad regions, two
in the central part, two in the southern part of the State, and also there's
another caveat in the report which says that this map does not mean that there
are not regions in other parts of the State that may well be suitable for shallow
lcnd burial.

,
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The map has provided fuel for a good bit of excitement, particularly in the
couthern part of the State. Illinois is basically divided in two parts: Chicago
and the rest of the State. And Chicago has threatened on occasion to secede (and
there are some people who would like to see that happen). The southern part of
the State does not relish the thought of taking the waste that is really produced
to the benefit of the northern part of the State.

There are also other groups that take great satisfaction in seeing that
northern Illinois does not have a circle any place that indicates, according to
the map anyway, that there are suitable sites there. We have explained to anyone
who asks that there is no rural area on the map that has a free pass yet.

Part of the proposed scheme in Illinois, in addition to the actual siting
criteria themselves, is the creation of a Site Selection Review Committee which
will include two members of the Senate, two members of the House of Representives,
hopefully one of each political persuasion from each House, representatives from
the generators, principally the utility industry and the hospitals, representatives
from other involved State agencies such as the Illinois EPA, rae Illinois State
Geological Survey, the Illinois Commerce Commission (which may have a role in rate
setting, fee setting), and the Department of Transportation.

There will also be representatives from the public on this Review Committee,
and actually here we're breaking the public down into two segments. One segment
is public interest groups: the League of Women Voters, Citizens for a Better
Environment, etc. The other public entity involved will be people from the regions
that are under consideration. This would mean then that if one were considering
an area in the southern part of the State and an area in the northern part of
the State that there would be different representatives, or at least there would
be representatives from both of those regions prasent on the Review Committee.

We are also examining various incentives which might be made available to a
local community or other political entity which agreed to host a LLW disposal or
treatment facility. These incentives might be in the form of reduced taxes, road
improvements, or upgrading local school, fire, and police facilities. There are
also possible incentives at the state level for a state which hosts a disposal
facility for a regional compact. Here such things as direct financial aid to assist
in prison maintenance, or flood and erosion control. The state-level incentives
might take the form of reduced LLW burial fees for radioective materials left over
from a now defunct (bankrupt) operation. The type of incentives and their application
would be specified and approved by the Site Selection Review Committee.

Another activity that Illinois has been involved in is helping to develop a
Fudwest compact. There have been 13 states participating with 'Sfidwest" defined
as running all the way from Ohio on the East to the Dakotas on the Wesc, and from
Kentucky to Minnesota.

As an aside it should be mentioned that the trigger mechanism for getting
these states together came not from any of the states involved but from a letter
from Governor Riley of South Carolina to the Governors of the States asking them
to send representatives to a Low-Level Workshop in Dearborn, Michigan, last June.
As a result of that gathering, this groep has begun to jell, and we were recently
joined by three mid-Atlantic States at our last meeting. We are to the stage where
we hope to have the legal language worked out for a draft compact scme time early
in calendar 1982.
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Even under the most optimistic curcumt :ances, if the LLW siting climate were
totally favorable, anybody starting a new site today is going to have a very
difficult. time making the 1986 deadline. In Illinois we expect to start the

actual preliminary screening process early next year.
-

,

iIf we can avoid the situation where an actual site (or three or four sites)
are identified and any real detailed work starts, until after the election, the i

;

whole process can be greatly depoliticized. This is something which cannot be'

minimized or overlooked. As a scientist I have difficulty accepting the fact that

election dates have a tremendous influence on what we do as a nation.

In conclusion we are approaching the problem -- in the way that we as scientists
'know how to approach it, namely, on technical bases.. But really all the geological,
hydrological, and demographic criteria are going to be bent in the direction of
those places that seem to have some local receptivity-to accepting a site.

I don't know how you quantify this. I don't know how you really get such
local receptivity, but unless and until this kind of thing comes to pass, we are

,

not going to have a new low-level site in Illinois.

!
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i DISCUSSION
:

B. Fish: I have a comment on how you can gauge public opinion of the most
receptive public. You count the bullet holes in the State car, and
the smallest number wins.

R. Wood: With regard to the receptivity issue, have you ever thought of
the idea of putting the matter out for bids? That is, presumably if
you pay any community enough they'll take it.

P. Gustafson: I've thought of that one, yes.

R. Wood: Are there ways, in your view, to turn the issue around from the
thought, "No, it cannot be here," to the idea of "What will it take to
make it acceptable here?"

.

P. Gustafson: 1 1s, I think that there are ways. Not being totally
facetious, in some ways bidding might not be a bad way to go, once
people got a feeling for what is involved.

I told Governor Thompson a few months ago that when it came time to
make the choice there were going to be six or seven places that were
going to be crawling to his door, wanting to get there. And he said,
Oh, God, I hope so."

But there are benefits to a community, in my opinion, and there are
regions in Illinois which are economically depressed. We've got a lot
of coal, but we're not mining it because it's too high in sulfur. A
well-run low-level waste management operation is going to employ 100
to 200 people. The bulk of these people are going to come from the
local community, and it is going to mean jobs to that local comunity,
and it's going to last for 30 or 40 years.

That in itself is something that I think some community leaders would
like to see happen. In addition, there will be purchases of the
material to run the operation from the local community. So I believe
it's not all bad.

R. Wood: Have you come up with any ways of conveying this and getting that
kind of a thought out on the table to people who might seriously
entertain the motion?

P..Gustafson: What I hav.e done recently, at the Governor's suggestion is
visit various editorial boards of newspapers around the State, and
this is one approach that I have discussed with them. As you might
imagine, I've gotten a mixed reaction.

Some of them feel that that is an appropriate way to approach such
things--be positive about it. Others merely say you're trying to buy.

| them off. It was said here earlier that you can buy anything in this
country if you go about it right.
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But I hope reason will prevail. I hope also thP it is approached in
ou. State, as well as in other States, on a bipartisan basis so it
doesn't really become a political hot . potato--but that may be too
idcalistic for reality.
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PANEL DISCUSSION TUESDAY AFTERN0ON

The panel discussion section has been edited and represents a summary.
of the technical questions and . responses. Also questions and answers
addressing the same categories have been grouped together.

The panel discussion has been recorded in its entirety and a
transcript is available from the U.S. Nuclear Regulatory Commission.

The panel consisted of:

A.L. Lotts - Chairman, Oak Ridge National Laboratory, TN
G. Bradley - Chem-Nuclear, Inc., Bethesda, MD
P. Gustafson - Department of Nuclear Safety, Springfield, IL
B. Fish - Low-level "adioactive Waste .~rogram, Frankfort, KY
R.D. Smith - U.S. Nuclear Regulatory Commission, Washington, DC
M. Barainca - U.S. Department of Energy, Idaho Operations Office,

Idaho Falls, ID
G. Yuan . Washington State University, Pullman, WA
G.L. Meyer - U.S. Environmental Protection Agency, Washington, DC

R. Murray: What connection is there, if any, between the present plans to
modify 10 CFR Part 20 and the status of 10 CFR Part 61?

The problem of waste disposal is affected by the change in regulations
on dose as based on new ICRP documents.

R.D. Smith: There is a very direct connection between 10 CFR Part 61 and
planned modifications of 10 CFR Part 20 in that one of the performance
objectives rel ates to occupational exposures of workers being
controlled by the limits given in 10 CFR Part 20. If 10 CFR Part 20
limits change, that will affect the rules under which site operations
have to be carried out. It is not sure how 10 CFR Part 20 will be
revised. If the 10 CFR Part 20 approach is changed to the whole body

'
dose equivalent following the recent recommendations of ICRP, it i:
likely that the numbers we use now for whole body or critical organ
would very likely conform to the whole body dose equivalent approach.

K.L. Ross: We have discussed some incentives for local communities to host
a low-level waste facility, and some of the benefits that might be
derived through hosting such a facility. What other mechanisms can be
used for obtaining local acceptance for a low-level waste site?

G. Yuan: There's a real Catch-22 in incentives. If done well, you would
not expect large, adverse impacts from radioactive waste disposal to a
local community. We're all acting on the premise that we can manage
radioactive waste safely. On the other hand if you provide monetary
incentives to a community, you're implying that the impacts are so
adverse that we have to pay people to allow disposal grounds to be
built and operated. It's not like a local shopping center where the
benefits are obvious. That's a problem because the necessity for
incentives will come up in the conflict or in the discussion of
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benefits, especially if you couch it in monetary terms. It is
difficult to determine how to gain public acceptance.

,

It's the kind of problem which, over time, is solvable. What is
required is that the very first site that comes up for licensing must
be handled well, not only technically but with a real effort to ;

discuss it with the public so that people don't cc. - out with a j

feeling that they have been co-opted, and, therefore, are able to use
that experience in educating other communities about how not to get
co-opted the way they were.

The public has experienced a lot of negative things and is falling
back on those negative experiences to justify its opposition. Until
we provide positive experiences, they don't have any way of justifying
a positive attitude either.

P. Gustafson: I would like to have a little better definition of
"co-opted." In some encounters in the State of Illinois with
concerned citizenry, we get to the point where they begin to
understand what the realities of various problems are, and they may
feel ultimately co-opted.

With one individual, I could see that person's mind turning almost int

saying, "Oh, oh, now I understand and now my position is untenable.."

G. Bradley: We may be talking about potentially at least two tiers of
incentives.

We have progressed in recent times to a certain level of acceptance
and an effort is underway to develop regional approaches. Some of the
first things you hear in negotiating compacts almost invariably seem
to assume that an element of the compact would have to address the
question of a potential incentive package to the host state or region
or locality in that region if it were to accept the disposal facility.

There may be one set of issues or options at that level. A better
development or identification of a waste management plan or strategy
for a region is needed that provides not just for the consideration of
a low-level waste site in isolation, but for a number of other waste
management capabilities that are perceived to be needed in the region.
There may be other onerous types of activities that need to be sited
in the region, such as chemical hazardous waste management disposal
facilities.

In other words, there may be quite an inventory of these sites and
facilities that have some similarity in siting di fficul ties that
prcvide the State administrations the opportunities to get into their
horse-trading at the State level within a regional context. This
would put into sharper focus the need for the kinds of incentives that,

we have talked about here, the financial packages or the incentives
for individual localities.

.

The second tier of incentives may or may not be influenced by this
regional horse-trading about what may be required by way of incentive
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packages for localities. That particularly looks to be an important
factor for consideration if you haven't addressed the first tier of
considerations.

You have to provide those Governors with a salable and marketable
package to carry to their constituents. It affords some level of
comfort to be able to talk to them about the kinds of quid pro quo's
that can be developed among the participating states that may assist
selling that package for a low-level waste disposal site or whatever
facility you're trying to sell.

G.L. Meyer: One can probably site a facility satisfactorily from a
technical point of view using a mix of good site characteristics and
technical improvements such as waste and engineering barriers. But
radioactive wastes, hazardous wastes and just plain old garbage have a
bad odor to them. People try to avoid things that seem to . be
unpleasant. How do we persuade people to take responsibility for some
of the unpleasant things in life? It is probably much more dangerous
and unpleasant to avoid siting a reasonably good facility, the best we
can do today, and trying it out with reasonable assurance of success
than to keep this large pool of waste moving around the country or in
storage.

A.L. Lotts: At the risk of not being impartial, as I'm supposed to be, I
would like to make this remark about bribing the public. People do
things in this country for two reasons. They do it for love or they
do it for money. You have to rationalize which one they're going to
do it for. You can get a whole lot done with money that you can't get
done for love.

Maybe one ought to think about financial incentives and bidding
system, as suggested during the luncheon.

In Knox County, when we have to get a new garbage disposal site, we
pick on the politically weaker part of the county, or we pick on the
county next to us. It is not a very good system and I think we could
do better than that by creating an institution or procedure to do it
better.

J. Fowler: There is evidence to suggest that a mix of incentives is
effective. At Lyons, Kansas, enough trust was built up in that
community during Project Salt Vault and there was enough realization
of benefits of continuing the project and building a . repository that
in 1972 when the AEC got booted out of Kansas, the people of Lyons
still wanted the repository. In 1981 they want it as a low-level
waste disposal site.

A similar situation occurred in Hartsville, Tennessee with a reactor. -

In a study in Wisconsin, it was found that 23 percent of the people
polled would change their mind about the location of a high-level site
if monetary incentives were provided. Another 21 percent would be
persuaded by that plus a free flow of information. About 60 percent

.

would be persuaded by the first two, and some sort of say in the
process.
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So there is a possibility of combining the incentives -- I wouldn't |call them incentives, but developing the process.

P. Hunter: There are many of us in the scientific community that feel that
we really have no major technical issues with respect to low-level
waste disposal and that it remains more a problem of implementation,
than one of research and development and resolution of ist as .

In terms of implementation , there is a communication gap or an
understanding gap that exists between the public sector and the
technical community. We have technical people saying, with some good
reason and justification, that the problems are not major, that the
problems are resolved, that we can get onto the business at hand of
disposing of low-level waste. On the other hand, in the public sector
we have some people saying that we're deceiving the members of the
public by underestimating the danger and the risk of this material and
that there's a much greater hazard that we don't want to tell them
about.

So you have this communication or understanding gap, my question is
what do we have to do when we want to share all the information we
have and yet we miss the bout in presenting our case to the public?

G. Yuan: I think again we're suffering from an inability to define
accurately who is the public. In the example of Lyons, Kansas, we
have local comunity acceptance. But I'm sure that we could still
identify sectors of the public who would be opposed to that activity
at that site.

Part of the communication gap is identifying who you want to fill the
gap with. If you're convincing a local community that this activity,
be it radioactive waste disposal or something el se , is going to
benefit them, then you have a specific goal which you can achieve.

Getting rid of all opposition to radioactive waste disposal in this
country from any sector of the public is an unreasonable goal. It is

| unreasonable to think that through education alone the entire country
I will give full support to development of nuclear power and radioactive

waste disposal. There is always going to be some opposition, and it
is doubtful that education overcomes opposition.

However, if it's true that radioactive waste disposal from a technical
point of view, can be safely accomplished then through education you
can convince a local community to live near a radioactive waste

| disposal site and expect to see no tremendous increases in cancer g

| rates or whatever it is that is really being feared by that community.
! It is unreasonable to anticipate that closing the communication gap
| will somehow get rid of opposition or dilute opposition to the point

where you won't see it again.

The short answer is that working with the local community is in some,

1 ways a lot easier than expected. The kind of opposition that people
i have been referring to has been a much larger political force which we
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'can maybe characterize as an antinuclear position, and that is a very
1

| - difficult one to try to overcome through an- educational process.
,

| K.L. Ross: Another point, in terms of . making low-level waste siting more
acceptable in a local community, is.to remind the community that it is
not directly related only to nuclear power and elecrical generation.
Low-level waste is generated from a number of other activities, many

) of which society generally favors,-particularly radionuclear medicine
and radiopharmaceuticals, so try to break it out of just the nuclear'

power mode.'
'

: G. Yuan: _ Of course, that is what is being attempted in the State of
Washington through the recent initiative to ban disposal of nuclear-
power waste and not other forms of radioactive waste.

As a technical person, that really seems to me 'an unreasonable
. solution to the problem. ' As a political question it's an obvious

solution. I think it's what most of the nuclear community thinks in
terms of now. They recognize that, nationally speaking, an average of
50 percent of the low-level waste is generated from sources other than ,

commercial nuclear power plants, and they are willing to accept,

facilities which would dispose of that waste exclusively.;
;

I agree that it's a short-term political solution, but I don't really-4

think that it gains us something in the long-term.

A.L. Lotts: Have you some suggestions as to what types of things need to
be done in order to gain acceptance?

G. Yuan: The concrete suggestions I can make are related to some very
limited experience in doing research with acceptance of hazardous
facilities in rural communities. The kinds of mechanisms that have

~ been used there have been entering a community fairly early in the |
,

process of trying to develop a ' site. Obviously it's hard to define
,

i when "early" is.

At some point you decide you are fairly certain you would like to site
: a facility in a locale. Then you can approach whatever concentrations

of population there are near the site. You must identify the leaders;

! in the comunity such as the local political leaders, the editorial
writers in the newspapers, the mayor, the City Council people. Have

;
discussions, active participation and workshops with them as to what
is being proposed, what the options are, whether there ,are further
options, what the alternatives are to doing things the way that you,
'the company or the applicant or the Commission would like to do them.'

,

,

Then identify sources of conflicts, questions, and problems. In many

4 cases, there won't be that many problems at a local level if what
you're proposing can be identified as safe, if you can educate people

; about why it's safe, and if it will have positive benefits for a rural
i- community or a community that may need jobs and would like the influx
' of income and activity. i

!There has to be an early identification of any sources of conflict.
Once things are underway, and people have thought about it more, they i

j
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may change their minds. They've read other things. Some outside
agitator or someone else is coming in with information that changes
people's minds.

Continuous contact akin to the kind of informal process that goes on
between an applicant and the Nuclear Regulatory Commission now. For
example, if someone plans to apply for a license, they go to the
Commission and get the regulations. They ask for clarification of
points, with infonnal questions: this back and forth clarifies things
before they get to a fonnal stage.

That's what the public is asking for. And so we're going beyond what
we would classically call " education." It's not just a matter of
handing out pamphlets or writing articles in the local newspaper, but
an interactive process in which everyone is being influenced by each
others' opinions.

A lot of people would say that ultimately anyone who is proposing a
facility and entering this type of situation has to be prepared to
walk out of it without what they want. That's a very difficult thing
to accept. I'm not sure it's something that I could support,
understanding the economics and the need for radioactive waste
disposal. But it is something that could happen and, you know, if
you re prepared to enter a community and to really enter into an
interactive process, you have 'to also be prepared to walk away without
your facility.

B. Fish: From our experience at Maxey Flats, whether you are a con man or
a true public servant, you're going to find at an early stage that
before you can sell whatever you have to sell, you have to have
credibility. Let me tell you where we stand.

When Maxey Flats was shut down in 1977, we collected less than
$300,000 on that site. That's ten cents per person in the State of
Kentucky profit that we had made off that site. To date it has cost
us close to nine million dollars, or about $3 per person. Thus, we've
made a negative profit of about $2.90 per person.

| If you come into Kentucky or any other state that has heard of
Kentucky and of Maxey Flats and tell them that you're going to make a
profit without having resolved this outstanding problem, you won't
have credibility.

|

| In World War II we managed to win a lot of battles by bypassing
| pockets of resistance, but you can bypass Sheffield and you can bypass
i Maxey, but when you try to get the public to believe that your

technology will work, and that your resolve will work, without having:
t addressed these oustanding problems, you're going to have a

credibility problem.
l

Resolving outstanding problems should be one of the first places to
start in trying to establish credibility with the public. I haven't
seen any movement at all in 10 CFR Part 61 or in the enabling Act for
the regionalization of sites, nor any other public statement on
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resolving the outstanding problems of the existing shutdown, but not
decomissioned commercial, sites. They are part of the credibility
problem.

P. Buckingham: In the hazardous chemical waste management business, the
approach has been to try to enter the community early. In that case
the private sector attempts to do it, and if they announce these plans
they find it very difficult later on, when they ve chosen their site,
to reach an agreement to purchase the land _ from an individual after
it's become a very heated point in the community.

If the State then comes in and attempts to do the same thing, the
public is skeptical because they wonder who is going to watch the
State? The State makes a number of promises, and if something goes
wrong the State would never admit that they were at fault.

P. Gustafson: We are continuing to look at the option in Illinois of
operating our own site, and one reason for doing this is that in
meeting with political types and the citizenry as a whole, they have
reservations about the federal government, about the state government,
and about industry. Emerging from this seems to be the fact that the
least undesirable of the three is the state. So the credibility
factor creeps in.

I would certainly hope that the state would be able to maintain that
position, but there are things in the past that the State of Illinois,
and I'm sure other states, have done, that make one ask questions.

J. DiNunno: We have talked a great deal about incentives to have a
repository located in a locale. These are incentives that pertain to
the public. Why should they accept a repository in a particular
locale?

But I've heard very little in terms of incentive as to why the
industry should proceed down this path, given the uncertainties the
schedules and the headaches that locating and actually developing a
site really entail.

The pace of legislation that has been going on -- the spectrum ranges
from Texas, which has a waste management authority authorized with the
requirement that they develop a site, to most of the states that
appear to simply be developing legislation that will allow, an
industrial facility to come into their state -- suggests that most
think that all they have to do is open the floodgate and industry will
imediately pounce on the opportunity.

It isn't that clear. With that sort of a background I would like to
have Glenn Bradley talk more about the uncertainties that industry
sees in collaborating with the state.

Phil Gustafson, from your discussions with the industry groups, what
do you see that a state can offer in terms of assurances to have
industry put up the tremendous amount of front-end capital that would
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be required before the first drum of waste would ever be put on a
site?

G. Bradley: I rather superficially alluded to some of those uncertainties
this morning. Obviously, the incentive for private industry is to
make a profit on the business undertaking.

If there is no reasonable potential for profit in a viable business
undertaking, then there will be difficulty getting private industry to
take a very aggressive role in committing its resources on a risk
basis. Circumstances have changed in recent times as contrasted to
the conditions or circumstances under which the earlier commercial
sites were established. Part of that uncertainty relates to a better
understanding of what the respective roles of the parties involved in
the process might be on .a state-by-state or region-by-region basis,
and certainly that of industry and what it's being asked to bring by
way of risk resources to the undertaking. Industry needs some
opportunity to assess the strategy and some frame of refarence has to
be established in order to draw certain conclusions about the
probability of success and the viability of the business undertaking.

That may be quite different from region to region. There are some
very real questions about how the states or the regions that have
asked for the responsibility of managing their wastes and have been
supported by the enabling legislation to facilitate arrangements under
which they wanted to proceed to take that responsibility, to develop
their strategies, and discern what roles they expect industry to play,
if any. This could range from establishing some very general
framework at the front end to essentially turning it over to the
private sector to take the risk and provide the resources and the
wherewithall to select the sites and move it through the licensing
process, at the other extreme.

Each of these represent weightings about how that looks to the
industry and its interest in participating in the whole process.

We need an early definition of strategies and roles for the players in
the process, which inherently then begins to identify the advocates
for the process and what role they plan to function in as advocates in
trying to move the process to its fruitful conclusion.

Right now many of us in states and industry feel that our hands are a
little bit tied in the absence of having some of these front-end
things sharply defined and focused, and the advocacy role really
defined for the areas of participation.

Moreover, some of the attitudes on the state-only approaches,
depending upon the regions to be served and the volumes projected,
raise some economic viability questions.

Those are generally the factors and the considerations but you have to
approach them almost on a case-by-case basis in a negotiation of the
potential players in order to define the interest in partipating and
what the limits of that participation might be.
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Obviously industry is very interested. In fact, you see it escalating
across industry to a very great extent, but I don't think many are in
a position to really do the level of assessment or evaluation to reach
that final decision for a. specific undertaking. They don't know
whether or not they're that interested in participating under the
ground-rules that may be negotiated with the governmental entities
that are involved and, obviously, in today's environment are going to
take 'a very active role in establishing frames of reference under
which these undertakings will proceed.

That makes a lot of these issues, such as public acceptance, how you
approach localities, incentive packages, all rather vague as to a |

strategy for approaching a particular region with the intent of trying
'

to establish a facility.

Semebody talked about the impact on prices of land, or access to it.
That's all a function of strategies and who is playing what role and-

under what frame of reference you're approaching the problem.
1

IUntil you can get a better handle on some of the front-end elements of
the process, it's very difficult to talk in definitive terms on
optimum strategy for a particular region.

For any_ region that is contemplating doing this, the development of a
' ccherent overall waste management plan and strategy is a' very,

important first ingredient. It facilitates the whole process,
including the ability to complete the compact negotiation process
through the state legislatures.

You have to be able to talk in fairly specific terms about the degree
of challenge in the waste management area for the target region, the
waste management capabilities you plan in that region, the waste
management capabilities you plan in that region as a part of the
process of being able to push these compacts through the legislatures
and ultimately through the Congress.

,

Without it, it's very difficult to provide the level of comfort or the
warm feeling in the legislators that you really are on top of the
situation, have assessed the issues, and have developed the strategy
for addre'ssing those issues and resolving them in an appropriate way
in the best interests of the region.

There's piecemeal movement in that direction, and maybe they feel
that's as far as they can go. They know better than I what their
constraints are.

It makes it very difficult to come down to the fine-tuning of the
roles of the players and the kinds of incentives that are there for
those players in the roles that are being prescribed for them.

P. Gustafson: To be successful in developing a new site, in whatever state
it is, there has got to be a strong, earnest and honest participation
on the part of the state bodies that have such authority or need.
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The State of Illinois solicited some interest on the part of industry
in developing a site in Illinois, either for our own use or for the
use of the Midwestern Compact. We have gotten a healthy response, but
this is only interest, not signing on the dotted line.

If I were a commercial entity, if the state were not interested, I
would not be interested either because there are considerable risks
involved, financial risks and others.

One of the problems that we have in the State of Illinis is the
front-end financing of site development. The Department of Nuclear
Sa fety has essentially no money budgeted for site selection / site
development. The financial climate in Illinois is not one where we
are going to go to the legislature this coming session and ask for
money to do that.

There is a generator community that is willing to put in front-end
money, but there's a problem in getting that front-end money into the
state system.

There is also the matter in the long-run of fees, and if it is going
to be an industrial / commercial operation, there should be a profit in
it. Different segments of society are going to look at that
di f ferently.

In the past in Illinois the fees that were set for burial did not
really include the long-term care to a sufficient degree, and the fees
were fixed and the operator then had to make some trade-offs in terms
of how the money that they were collecting was used.

One of the things that we've been discussing is, "Should we pay a
management fee to a commercial operator so that they don't have to
worry about any of the other exigencies?" The state will take care of
those things.

Another feature is that to obtain and maintain public credibility, you
must have competent, qualified personnel running the operation. One
of the problems that the State of Illinois has, and I'm sure it is
shared by our sister states, is that state salaries are not
competitive with industry and it's difficult to keep good people
because they get more money working for industry or for federal
agencies.

.

The regulators frequently discuss problems of those they regulate, but
they don't communicate as frequently or with equal intensity with the
general public, and I think this should be done.

In this whole matter of site development it behooves the states or the
compacts to keep up a running dialogue with the segment of industry
that we are likely to be partners with, so that we try to resolve some
of these things. It's a multifaceted problem and there are all kinds
of way to go.
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There probably isn't a truly "right" way, but there must be an optimal
way, and I hope we can find it.

H. Althouse: The local communities where U.S. Ecology operates sites and
those where we had operated sites have supported us, with the
exception of a few individuals.

A real estate survey in Illinois revealed that in the sale of land
near the Sheffield site, the fact of the site's existence never even
came up in any of the transactions. Land values there have steadily
increased immediately adjacent to the site.

Many of the local populace have toured our sites and have had their
questions answered. Now obviously we can't extend that same courtesy
to the whole U.S. population. But Dr. Gustafson had touched on a
solution to the education problem and that is the use of organizations
such as the League of Women Voters, the Sierra Club, the Audubon
Society, the Isaac Walton League--organizations of long-standing and
good public credibility. The education of the people may best be
carried out by those long-established citizens organizations once
their questions have been answered.

Instead of direct incentive payments, or maybe even in addition to
direct incentive payments to the community, perhaps funding should go
to support the publicity efforts of properly informed public interest
groups.

M. Barainca: The Department of Energy has two elements in its program.
The defense activities of the existing 00E sites and the commercial
program for assisting the commercial sector with the waste, primarily
through demonstrations and technology transfer. DOE also has as a
grants programs, to assist the states that request it.

Several grants are in place and some of the grants are being
processed.

The State of Illinois and the Midwest group have come to the
Department of Energy for assistance with some front-end planning for
the compact. DOE plans to support that activity.

,

In the information area, there is not one single public but there are
several publics. Each group seems to communicate best with its own
members. Recognizing this fact early in the program, EG&G set up a
program review committee that is comprised of members from industry,
state representatives, universities, and intervenor groups. This
group has provided a good perspective for the program. One of their
first thrusts was identification of the problem of communication with
various publics.

Since that time we have initiated a series of documents to provide
information to the public. One is a series of briefing books to
assist the states, which identifies the amount of wastes that exists
in the states, and the issues within the particular state. The

briefing books are complete.
|
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DOE has also assisted with strategy review and issued a strategy
document in August. This was commented upon by a Conference of
Mayors, the National Conference of State Legislators, and the National
Governors Association. Many of the recommendations from this strategy
review were considered during the promulgation of public law 96-573 in
December, 1980.

DOE has conducted information studies in various sectors. The
American College of Nuclear Physicians prepared a series of videotapes
which are interviews with various physicians, describing issues
related to low-level waste. DOE has funded the American Planning
Association, which has representatives here, and the State of
Wisconsin was funded for a siting criteria exercise. Other DOE
funding has been for biomedical waste procedures at the University of
Maryland; a conference of National State Radiation Directors; and a
variety of other university activities.

00E will provide a series of pamphlets, which are not available yet,
for the public, such as " Planning State Policy" and " Involvement in
the Public Planning Process."

These documents are the companion documents to the DOE technical
handbook and will provide both a " technical portion and an
institutional portion."

Most of these activities have involved state agencies and we're trying
to provide this material to other states. While much of the material
hasn't been approved by the Department of Energy for general
distribution to the public, it has been made available to the various
states.

We are in the process of revising our distribution list to make them
more useful to the public. Our program is one of trying to inform the
public. When the public is informed, they make better decisions.

R. Diehl: The question I have is related indirectly to site suitability
requirements. There are waste classifications set up in 10 CFR Part
61. How are these classifications of segregated waste, stable waste,
and intruder waste rel a ted to the DOT requirements and their
classifications, or has anyone taken this into consideration?

R.D. Smith: The waste classifications of 10 CFR Part 61 are normalized to
a constant exposure risk to an intruder under several different
scenarios. The classifications in the DOT /NRC regulations are
normalized to protection of vehicle operators and of people along the
way. Thus, the two classifications are different because they are
intended to do different things.

One of the differences is in the area of low specific activity (LSA).
DOT looks upon LSA wastes in terms of its risk from airborne releases
and would only require a strong, tight container for shipping. Under
10 CFR Part 61 it would likely fall into Class B.
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NRC has made no attempt to normalize or correlate the two because
there was no particular reason to.

R. Diehl: Will the classifications in 10 CFR Part 61 lead to new-

regulations on transpor'ation of this material, based on your
classifications?

R.D. Smith: It is not sure what the response of the Department of
Transportation will be to the 10 CFR Part 61 waste classification.
There would be no particular reason to change the shipping regulations
simply because you were shipping something that was . classified as a
Class A, Class B, Class C or high-level waste for disposal .

The principles for protection during transportation are based on
package design and limitations on the contents such that the package
can be handled like other items of freight. There are a few
exceptions in the single-use type of shipment. The contents of the
package in terms of long-term versus short-term hazard, is not of
particular concern to the transportation people. A Memorandum of
Understannding between NRC and DOE assigns responsibility for
developing radiation protection standards to HRC.

W. Hipsher: The premise of 10 CFR Part 61 is that it does not conflict
with any other regulations. In DOT regulations the definition of
" radioactive" is 2 nanocuries per gram. However, the NRC
classification has no de minimis quantity; thus there is a conflict
with the DDT regclatiohs. uass A material containing less than 2
nanocuries per gram is not required by DOT to be -packaged in any
particular sort of way.

Further, the A, B, C classification of 10 CFR Part 61 could be
confused with the Type A and Type B packages in 00T regulations.
There may be the connotation that Class A segregated in 10 CFR Part 61
is equivalent to Type A packaging, and the same with Class B and type
B packaging.

R.D. Smith: 10 CFR Part 61 probably conflicts with other regulations. As
far as the nomenclature is concerned, Type A is a quantity of material
under 00T regulations, but Class A is a concentration under 10 CFR
Part 61. NRC has stated that a de minimis level waste is one that Ns
insufficiently radioactive to be of regulatory concern; for example,
this includes carbon-14 and tritium contained in liquid scintillation

wastes. But in this case, 00T requires a radioactive shipping label
on the package of scintillation waste. The hazardous waste site
operator cares because he cannot accept the package. Thus, there may
be confusion in terminology and inconsistencies among the federal
regulations.

W. Hipsher: A recommendation for avoiding confusion might bc instead of
saying " Class A segregated" say " segregated", and instead of " Class C

~ -

intruder" say " intruder." This would eliminate A and C and imply the

same thing. It is difficult to advise a customer whether or not his
waste with one nanocurie per gram is going to be a Class A segrecated
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waste material or not when the D0T regulations do not specify any
packaging requirements; they don't call it radioactive.

Some isotopes of less than two nanocuries per gram should be
considered radioactive, regardless of what D0T regulations say, but
there are no guidelines. And my recommendation is that there be some
sort of de minimis quantity in the 10 CFR Part 61 A category because
almost everything has carbon-14 and tritium in it and, therefore,
would be in Class A of 10 CFR Part 61 unless a lower limit is
specified.

R.D. Smith: 10 CFR Part 61 does not establish de minimis levels. Rather,
it deals with specific waste streams. ~ Studies are underway to
establish de minimis levels for specific waste products and waste
streams so tley can be handled.

J. Clark: Does the Department of Energy expect to open new burial sites
and if not, are the criteria applicable for the existing sites?

M. Barainca: DOE intends to open new burial sites at some of the existing
DOE reservations, and DOE criteria will apply. DOE is updating
its orders and criterion for use on DOE sites.

E. Helminski: For what purpose will DOE open new sites?

M. Barainca: In most cases it will be expansion of existing burial
capacity. Oak Ridge and Richland are considering this at present.

E. Helminski: What I really want to clarify is that this is for DOE waste.

M. Barainca: Yes.

E. Helminski: There is a feeling by some that somewhere down the line, if
we don't do our job, DOE is going to save our little fannies. I have
been told categorically by the Secretary's office that this is not
true at all.

M. Barainca: That's what I understand also.

A. Wegele: The 10 nanocurie per gram transuranic limit has been
mentioned. The draft environmental impact statement points out
various suggestions as to how one could determine compliance with the
concentration limits for non-gamma-emitting isotopes, but there is
none currently stipulated for the transuranic isotopes. There is a
need for a practicable method to demonstrate whether one is or is not
above the limit of 10 nanocurie per gram of transuranics.

R.D. Smith: NRC is presently distributing a Branch Technical Position
paper that addresses the subject of measurements to show conformance
with the concentrations in Table 1 of' 10 CFR Part 61. The basis of
this Branch Technical Position is that inferential measurements are
acceptable. For example, some measurements are made at a reactor on a
reasonably detailed basis to establish the characteristics of a
particular waste stream, and after that, inferential measurements are
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made to show that it complies with the concentrations. That is, a
ratio is established between the characteristics that are easy to
measure and those that are difficult, and then routine measurements
are made of those that are easier. Most of the transuranics are
alpha-emitters with not very much gamma or X-ray activity and passive,
non-destructive assay is rather difficult. If there were careful
control over the composition of waste, and no other gamma-emitters at
a plutonium fabrication facility the activity could be measured.

4 NRC expects to have the first Branch Technical Position on Waste
Classification out within calendar year 1982 for selected comment.
The schedule for making it generally available for the public will be
in about two or three months.

T. Smith: There is likely to be considerable controversy over the
standards, and probably a need for clarification of terminology in 10
CFR Part 61. In particular, the rules state that there is to be
selected a " region of interest," and it is not sure what that means.
10 CFR Part 61 also says that a number of disposal sites should be
considered but no appropriate number is. specified. There are no
standards specified for narrowing down the number of sites. With
respect to population growth projections, it is not specified whose
projections are to be used.

Additionally 10 CFR Part 61 mentions nearby facilities which might
affect the site's ability to meet certain perfomance standards, er to
be monitored. How in the long-term does the NRC anticipate insuring'

that nearby facilities don't affect the site's ability to be
monitored?

R.D. Smith: The winnowing process for site selection has its roots in the
National Environmental Policy Act (NEPA), which requires alternatives
to be considered. NEPA doesn't really specify what alternatives or
how many. There are some guidelines that say the alternatives have to
be reasonable; they cannot be hypothetical strawmen. NRC has
attempted to define this process as it relates to low-level waste site
selection.

.

In the legal proceedings attendant to the application from Nuclear
Engineering Corp) ration (NECO, now U.S. Ecology) to expand the
Sheffield site,11.wyers within NRC advised NRC staff and the Hearing
Board that the r':gion of interest could be the whole United States,
that NCC0 should consider the whole United States as the region of
interest. The Low-Level Waste Policy Act talks about establishing
compacts which, de facto, establish a region. In view of this, some
states, particularly large states like Texas and California intend to
go it alone. So they " region of interest" is now being defined in
tems of compact areas and states.

With respect to the number of potential sites, to satisfy the spirit
of NEPA and to satisfy the present thinking of NRC, enough alternative
sites should be presented to assure a basis for judgement, but it is
difficult to give a specific numbers.
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As far as the projections for growth and what happens with nearby
facilities, the applicant should use the best demographic information
available. You try to pick the least likely site to be in the way of
future expansion based on current population trends, foreseeable land
use development, and available resources. NRC will evaluate the
source and apparent validity of any data or projections used. Those
from the applicant's survey may carry a different weight than those of
an economic development council with a state, for example.

So I would ask that you send us the best available predictions. There
is no guarantee implied that things will turn out the way that we
think they will a hundred years from now.

W. Staub: The conventional wisdom of around 1960 was that we should bury
the waste in shale, and the thicker the better, based on the
assumption of total containment, is that not correct?

G.L. Meyer: The rest of the criteria was that there should be enough land
available to accomodate any migration of contaminants, so that
releases to uncontrolled areas would be kept within public health and
safety requirements.

W. Staub: No one presently feels that that wisdom was correct, presumably
based on some bad experiences of the '60s and early '70s. Are we
prepared to accept greater releases to the environment now than we
were in 1960? Or am I reading it incorrectly?

G.L. Meyer: I think you're reading it incorrectly. One of the major
problems with fractured rock -- shale is by definition a fractured
rock -- is the inability to predict where centaminants may migrate.

W. Staub: In 1960 it was not perceived as a fractured rock, and was
selected because of its impermeability.

G.L. Meyer: It is fractured and it is not impermeable. However, there was
migration from the disposal facilities in shale.

An implicit assumption is that if you avoid fractured rock, you're
dealing with porous media, something that has some homogeneity, some
porosity and some permeability. There probably will be some
migration, in any case. The rate of migration and knowing where the
contaminants will migrate are the important things. ,

|
IW. Staub: People have thought that they could avoid the so-called bathtub

effect, which turned out to be total containment until the bathtub
filled to the top -- and that's not precisely true either because
tb~e is some leakage through the fractures as the hydrostatic head
built up. To avoid the bathtub effect you select a host material that
drains to some extent, which would prevent the bathtub effect from ,

'

taking place.

Could the public accept some measure of leakage from a low-level waste ,

impoundment as opposed to total containment? I
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G. Yuan: The public is asking an applicant, "What is it you want to do?"

If you say, "The best thing we can do for radioactive waste disposal
is to allow some radionuclides to escape," and give some specific
migration rate, and can convince them that this is not going to create
any health problems for 20 years after they have drunk the water, or
it's not going to come up in a well in a concentrated form, certainly
a reasonable person may find that acceptable.

W. Staub: In order to avoid the bathtub effect, you must find some way to
remove any leachate that might encounter the trench, and prevent it
from standing in the bottom of the trench. To do this you must allow
for some leakage.,

R.D. Smith: NRC has not received very many comments that would indicate an
objection to some release of radioactivity. 10 CFR Part 61 is based
on a premise that we are not able to achieve total containment and,
therefore, the objective is to set an acceptable limit and design to
it. The few comments tlat took exception with this approach also took
exception to nuclear power in general.

There was a fairly high level of either acceptance or acquiescence by
the public that has commented on 10 CFR Part 61.

G.L. Meyer: Is a disposal medium which has very low permeability, wherein
a trench that tends to fill up with water like a bathtub worse or more
acceptable than a disposal medium that tends to let enough water pass
through so that the trenches don't fill up?

We have some experience at the commercial sites at West Valley and
Maxey Flats, where the trenches tend to fill with water, and at
Barnwell, where the water probably penetrates and passes through the
trenches and out the bottom to the groundwater table, but carries very
little radioactivity with it.

As far as the criteria, is there any preference?

A.L. Lotts: We've had ample opportunity to discuss our frustrations and I
would like to move on to consideration of what advice ought to be
given to the NRC concerning the technical requirements.

For example, the balance of performance objectives versus the
prescriptive requirements. A couple of the speakers this morning said
that they were not specific enough. If they're not, what should be
said? What type of requirements ought to be put in? Or maybe some of

~

you think that prescriptive requirements ought to be eliminated
leaving only performance objectives.

I would like to steer ".ost of the questions and comments in that
direction for the rest of the afternoon.

R. Wood: There is concern that there may be a problem in doing anything
that could be considered acceptable in the way of analyzing sites
until the technical documents on modeling the behavior of a repository
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waste form system are actually out. Perhaps even after they're out on
the street they will go through lengthy comment and iteration.

No one in the utility industry has a great love for Regulatory Guides.
Nevertheless, it might be helpful to establish a basis for acceptable
approaches for modeling or other calculations to demonstrate the
acceptability of the system in advance of thes modeling documents.
Even something as simple as a few case exampie:, based on hypothetical
sites could be extremely helpful in showing acceptable approaches for
this kind of modeling. These types of models have been developed and
used; for example, the one presented at Tucson by Nuclear Safety
Associates. Any indication of acceptable analyses would be extremely
useful.

R.D. Smith: Before we get to the point of issuing Regulatory Guides like
those that tell you how to model reactors we need to have the in-house
capability.

NRC is trying to develop an in-house capability to do performance
assessment modeling and has developed a repertoire of models which
consists of a number of the more conventional models, or pairs of
models, on groundwater movement and radioactive material transport.

These are now operable at at least a couple of levels of
sophistication and have actually been applied to a real site at
Barnwell as part of the NRC technical assistance to the State of South
Carolina.

M. Barainca: DOE is compiling a series of handbooks, actually a series of
chapters, with one specific chapter being prepared by Oak Ridge that
will identi fy the information required for site characterization,
design and performance assessment.

A.L. Lotts: DOE, NRC, and EPA are attempting to coordinate their modeling
efforts. In December 1980, an Interagency meeting was held in Denver
to convene the modelers to compare models and to discuss the overall
subject of site modeling. One of the conclusions of that conference
was that we have enough models, but we need to validate them.

It may be worthwhile to convene a follow-on to this earlier meeting at
the interagency level (EPA, USGS, 00E and NRC) to address what is
bein; done, what should be done in the way of model verification,
measurements and monitoring data.

Exchanges by the ople that are actually doin the work, and the
people that are using the results of the work tkat's being done, are
needed to best determine how various models can be used, and what
their limitations are.

L. White: The state of the art in modeling far exceeds our ability to get
meaningful information about what's going on, understanding the
geology and the physics of the problem. If the NRC is going to give

; guidance it probably should be aimed more at site characterization
l rather than site screening or modeling.
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P. Hunter: Part B of the disposal site suitability req"uirements deals with
land disposal other than near surface, that is, greater confinement
disposal." In addressing that section is there any attempt to try to
utilize some of the . data, for example the criteria development work,
that has been done for DOE, at the Nevada test site?

It seems that_ there really wouldn't be much difference between
requirements for non-near surface disposal and for near surface
disposal in terms of the characteristics which are identified in this
section.

Perhaps it might be more appropriate to place it under the waste
characterization or classification where there may be a trade-off
between stable Class B, Column 2 numbers versus going deeper in depth
so as not to require that kind of stabilization.

There also should be consideration given to facility design and
operation and perhaps to institutional control s . The minimum
technical requirements are <airly clear on such things as shallow-land
burial and conventional technology.

Any kind of alternative to this, whether it be mine cavity, an
engineered structure or ocean disposal, would require another look at
what the criteria should be for each of the four components, the waste
form, the site, the design and operations of the site, and perhaps
institutional controls.

M. Barainca: There are two issues associated with greater confinement.
First, you need to demonstrate that the technology exists, and second,
you want to determi;,e, if the technology exists, if you want to use
it. DOE is now in the process of determining if the technology
exists and if there are any requirements for greater confinement of

I DOE waste.

Ford, Bacon and Davis is preparing conceptual designs for the Nevada
Operations Office, funded by the DOE Low-Level Waste Management
Program. These designs include a six to eight foot diameter borehole
drilled to 100 to 150 feet for greater confinement.

There are other alternatives to shallow land burial, such as mined
facilities or deep injection into shale. These alternatives are being
studied at Los Alamos, through the Albuquerque Operations Office, and
reports ld be available within a few months.

I'm not sure we need greater confinement. Less than one percent of
the existing Department of Energy's waste exceeds levels specified by
the NRC for Class C waste. Some of this waste is activated materials
and may be quite satisfactorily handled by shallow-land disposal,
particularly if enhanced packaging is used.

There is some attempt to validate some of these packages, but I'm not
very familiar with this work yet.
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G. Bradley: There may be a semantic problera with the term " greater
confinement." The category of waste that may require greater
confinement represents something less than one percent of the volumes
of low-level wastes that are being generated that would fall into
classifications that might require some type of disposal other than
near surface disposal facilities.

The DOE program is largely infleenced by a desire to manage those
portions of wastes that have been identified at the various 00E
laboratories that they would not today propose to dispose of in
shallow-land burial.

With respect to modeling, there is an interest in guidance on the NRC
repertoire of models and analytical methodology in assessing long-term
performance of disposal system.

There has been perhaps a rather loose use of the term validation.
Models and analytical methodologies have not been validated in the
sense that most in the technical community uses the word; a series of
laboratory and/or field experiments are needed to validate models.

On the other hand, NRC, EPA and DOE have developed a repertoire of
models that are used in the development of the EIS and in the proposed -

Part 61, but are not validated models in the accepted sense of that
term.

However, this is not critical for receiving and processing
applications, but tools for the NRC or state to use in judging the
adequacy of the proposed facility in protecting the health and safety
of the public and the environment.

G.L. Meyer: At the Denver Symposium or Workshop on Modeling, the chairman
of the Workshop on Validation and Verification didn't really want to
define the difference between the two because they mean different
things to different people. The terms are used in different contexts,
and sometimes used quite loosely.

EPA has a policy of translating quantities released to the environment
or dose limits into health risk. Existing models do not make these
calculations in the same way as EPA. Thus, EPA is developing a model
which would use Agency practices and calculational methods. The model j
will be tested using data from three existing sites: Barnwell, West

;

Valley and Beatty. Later, these results will be compared with ,

estimates of transport at the Barnwell site from the NRC model. '

l
Oak Ridge National Laboratory is developing the EPA model. This has a
benDfi t for DOE in that a National Laboratory will thoroughly
understand our model and will have been using the EPA model to
evaluate releases from their sites.

The EPA model is relatively simple and it will be made available to
industry, the States, other Federal agencies, environmental groups,
and engineering firms. It is a one dimensional, analytical model,
that industry or the states could use without any great expense. It
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only costs $12 per run from the beginning of infiltration of water |

into the trenches to the end when health risks are calculated fran
'

estimated releases.

M. Barainca: What does model validation really mean? There is a
discussion of verification in ANSI NQA-1 under Design Control, and
there has been sorae discussion in the technical community concerning
application of these design principals to achieve model validation.

A model can be verified by hand calculator, and compared against
another model to determine if one obtains the same results. Secondly,
one should compare actual performance data to model output and
validate that it perfoms its functicn. The Department of Energy has
conducted modeling at all of its sites that I'm familiar with, and the
data from the existing sites has been analyzed with existing models.
That's one form of validation.

We don't know all the concerns related to validation of models and
before we start an interactive process we are asking Pacific Northwest
I.aboratories to develop uniform guidelines for Verification and
Validation.

After we obtain this input, we intend to consult with the EPA, USGS,
and the NRC, and apply this approach at a site.

The FPA has asked the Department to test the EPA model at the DOE
sites, and I would like to do that.

P. Hunter: Where do we go from here with 10 CFR Part 61 as far as
additions or modifications after January 14th? Presumably you will
have our comments in by that time. Will those comments be included in
a modification or an amendment to 10 CFR Part 61 to address non-near
surface disposal in terms of those four areas we talked about, the
waste form, the engineering and so forth?

R.D. Smith: Our schedule calls for completing the rule-making process in
the basic 10 CFR Part 61 by October of 1962, including issuing a Final
Environmental Statement and promulgation of an effective rule.

The next will be to propose amendments to 10 CFR Part 61 and to issue
a Supplement to the EIS in 1983 that would address those wastes that
we want to add to 10 CFR Part 61 that are not suitable for
near-surface disposal . These additions will likely include the wastes
that may require disposal in mined cavities, engineered structures, or
some other method providing additional confinement. They may al so
include the wastes that can be dealt with in a less rigorous manner.
The NRC schedule, as now set forth, anticipates proposed amendments to
10 CFR Part 61 in 1983, with tne final rule becoming effective in
1984.

J. Shapiro: On the one hand, everycne gets up and says that you have the
whole waste disposal problem solved, that there's no problem about
giving adequate protection; as far as low-level wastes are concerned,
it is well-solved. And on the other hand there is long-term
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technology development. The models are elegant from a computer point
of view but have perhaps a tenuous base as far as what's going into
them.

Like the Emperor's new clothes, we're all convincing each other that
everything is great, when in fact there are problems.

The problem certainly is solvable. We need low-level waste disposal
sites. We don't have the technical basis to really tell them that in
fact it is all safe. There is a tremendous amount of data which has
not been put into a form where people in the communities can
understand it.

I can easily make up a talk which perhaps, because people respect my
credentials, I can convince them this is okay, but I don't think the
data has been presented to the technical community who has .to go out
and do this. If I'm wrong I hope you'll tell me.

There's a lot of experience at NRC and EPA which can be used to
distill all this data. People have had years of experience who 'can
look at geology. My own experience has been that when I've gone to a
connunity to present some interesting data and good data, I think the
community is responsive. If I'm just trying to win a debate, I think
they pick that up, too.

There's a lot of homework to be done there to prepare data so it can
be used for Regulatory Guides, not only to solve your own problems but
for the public relations work which has to be done and has to be done
to technical people.

The public interest groups have technical people that you can talk to,
and if you can convince the technical people of the Union of Concerned
Scientists and other public interest groups that in fact you do have a
technical base, I think you have a very strong support system.

The other suggestion I have is that this data does require a lot of
thought, and you really can't afford the money that goes into all this
thought at commercial prices. And so I would suggest that the
government should again start to fund the universities to try to have
some graduate students who have lots of time and can think at night
and think in the daytime, who don't have to punch a time clock.

It's time that you consider the universities as a partner in trying to
distill some of this data. Probably the rest of the world is doing
this. The people who come to our university from other countries seem
to have a lot more support than our own government gives us.

There has to be a change of attitude so that we can not only generate
loads of computer data but also do something with it.

M. Barainca: As far as the status of technology, a review of the program
was conducted approximately a year ago by the conservation foundation,
an independent review group. The conclusions were that appropriate
technology existed and if properly applied, waste could be properly
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disposed of. It was also recommended that remedial action programs be
conducted at some of the existing sites, such as Maxey Flats and
Shef fiel d, to demonstrate to the public that these sites could be
effectively controlled. My own conclusion is that the technology
exists.

A very small percent of the DOE Low-Level Waste Management Program
research is actually in terms that universities consider research.
The Department of Energy's program consists of application of
well-recognized concepts and development of standard techniques. Some '

people feel the installation of barriers will improve site performance
and various barrier materials such as clay sheath or plastic have
been suggested. We are conducting some demonstrations at Los Alamos
and Oak Ridge to detennine the performance of these barriers, and we
are conducting demonstrations of cobble gravel systems for improving

| the site performance.

The next question was the involvement of the university. DOE has a
universities program. One is NORCUS, which is funded through the
Richland Opeations Office and another is funded through the Chicago
Operations Office. Approximately $220,000 is earmarked for specific
involvement of the universities.

Along the general thrust of all these comments, I sense that there is
some frustration on the part of industry, that they feel the various
federal agencies have not been communicating on a lot of these areas
and working together as a cooperative team.

A.L. Lotts: The site suitability criteria of 10 CFR Part 61 could be
characterized as site unsuitability criteria.

Some of the speakers indicated that they need to be more specific to
enhance the ability to meet the performance objectives. Can we put
better numbers on performance?

W. Staub: ORNL is providing technical assistance in a regional screening
activity for the State of Tennessee through the DOE Low-Level Waste ,

Management Program. A number of these geologic screening criteria are '

being used. It has been asked, why don't you put specific numbers on
some of these geologic screening criteria?

It is a difficult matter to assign specific numbers because it is not
always evident what the numbers should be. When someone is looking at
an individual site, these criteria become site specific.

There is a matrix of geologic screening criteria which, collectively,
can be used to detennine whether a site is suitable or unsuitable.
Perhaps there is a range of numbers that might be acceptable.

,

With respect to seismic risk, it is believed that the threshold for
major damage from an earthquake is about 0.2g. If we use Algernissen
and Perkins' ideas concerning the probabilistic theory of. seismic
events, we find that there's a 10 percent probability that, within a
50-year period, along the Mississippi River in western Tennessee,
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there will occur an earthquake that has a horizontal acceleration
greater than 0.29

That does not mean that major damage cannot occur at 0.lg; major
damage might occur at a site located on soils that are subject to
liquefaction. Therefore, in one case the criterion might be 0.2g; for
another it might be 0.1g. Thus, the number could be a variable
depending upon site characteristics.

We might require that the watertable never be closer to the bottom of
a trench than 20 feet. This might be a perfect site in every way
except for the fact that the watertable will come within five feet of
the floor of the trench. Then we will have excluded a site that is in
every way acceptable except for one, and it might turn out to be the
best overall site available. Yet we might have to settle for
something that is not quite as good because it failed to meet the
numerical criteria specified.

These are some reasons why it may be counterproductive to specify
absolute numbers in some of these geologic screening criteria.
Technical experts are trying to select the optimum site, and when we
do that we expect it to be politically acceptable. But if the public
isn't willing to have it put in their back yard, you must realize that
the politicians aren't willing to have it on their back, either. They
would like to be able to claim that something out of their control,
such as nature or the NRC, was responsible for the decision. Thus,
site selection criteria have a very up-front impact. If they do not
meet that need, you don't need site suitability criteria at all.

'

After the site is operating, it is likely that our technical
capability is good enough, from a theoretical standpoint, to operate a
site nearly anywhere, whether it is humid or dry.

The question is, do we have performance criteria that require people
to do what we know they can do? The experience of the past is that
sites haven't been operated properly because they haven't been made to
operate properly where they could have been.

The bathtub effect didn't have to occur. It takes two features to
cause the bathtub effect: an impervious bathtub and a leaky faucet.
If you don't have a leaky faucet and if you can manage to make the cap
as impervious as the site and bottom of the bathtub, you don't have a
problem.

Where our technolo;;y is lacking, and the proof of the technology is
almost impossible, is the one hundred to five hundred year period of
time, postoperationally, in which the politician doesn't have control.
Technical competence and operation don't have anything to do with it.

When we're not actively operating the facility and it's sitting there
passively and must not leak, not run over, and not bathtub, that's
when site suitability criteria are really important, because that's
what you must rely on.
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It seems that technology is lacking in terms of the really long-term
structural integrity of our designs. If we had strictly adhered to
the maps of earthquake potential, Maxey Flats would have drawn a very
high grade because it was in an area of almost no seismic potential,
one of the second-lowest in the country. In July 1980 there was an
earthquake of about 5.2 on the Richter scale with the epicenter 19
miles from Maxey Flats. It was not expected at all.

The criteria that we might have used in site selection really wouldn't
have been useful to us because our data for predicting the probability
of such an event isn't all that great.

Kentucky is humid with about 48 to 50 inches of precipitation a year.
There is a shale formation called the Kindrick S-faulted shale, which

contains some shells that are five hundred million years old, and they
still have their pearly luster. The area has been protected
effectively without man's help for five hundred million years, which
should oe enough time to satisfy almost any criteria for time of
containment, including that required for TRU. Engineers, physicists,
and technologists should be able to learn how to adapt that type of
protective mechanism to our own use. Unfortunately we're not going to
live long enough to prove whether it works or not, but we do have to
address the question.

We have to compress geological time into time that we can handle, and
that costs money.

A.L. Lotts: Glen, would you elaborate on your statement in your talk that
some of the criteria needed to be more specific?

G. Bradley: In no way was I advocating a higher degree of quantification
of the technical criteria or performance objectives. Proposed rule 10
CFR Part 61 gives us a great deal of flexibility in performing a
systems approach to the establishment of a low-level waste disposal
facil i ty. What is necessary in additional guidance is not to unduly
undermine that flexibility but to make it possible to truly take a
systems approach.

I It is desirable to consider trade-offs among the various facets of
site selection in terms of the source term inventories, what one knows

[ or can project about the waste forms, packages, the operational mode,
and the passive operation in post-closure, such that these trade-offs
can be made to result in an optimum system. This system obviously
would have to provide the level of confidence needed by the regulatory
body in judging whether it adequately protects the health and safety
of the public and the environment.

The flexibility between the components of the system should be such
that we are not unduly constrained by individual components in the
system by having quantitative standards imposed upon them. Because
then you really remove a lot of the flexibility.

We would all feel a little more comfortable sometimes in having more
definitive guidance or standards to meet because it makes it a little
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bit easier to approach the problem, and it certainly makes it easier
for the regulator to review and draw their technical judgements about
the application.

But I'm not a proponent for introducing a greater degree of
quantitative requirements in the regulations.

G. Yuan: I find myself in one of those rare moments when I'm in total
agreement with someone from Chem. Nuclear. The kind of flexibility

that is being sought in the regulations is necessary at this time for
moving ahead with respect to locating sites for low-level waste
facilities. The reason this flexibility works in these regulations is
because there are perfomance objectives. Without the perfomance
objectives the flexibility fails because you don't really have a goal.
With the performance objectives, there is a goal in mind, an
underlying quality control, which allows you to judge whether or not
the site is meeting some objective. Because they are quantitative,
and because there is a feeling that we have the model capability to
show confidence that we have met performance objectives.

That's what gives the backbone to the process, and allows us to be
flexible in the suitability requirements.

J. Wallach: It is doubtful that we know the appropriate specific numbers
for the various geological conditions. There is a definite need for
flexibility because that is true systems analysis. If there's a
requirement that the seismic conditions must be such, or hydrogeologic
conditions must be such, then it doesn't seem like it's a system any
more. It's a system made up of individual components. If one
component does not meet the criteria, then the site would be rejecte:1
if there is some rigid limit.

There are technical and scientific members of public interest groups
who understand good data and good analyses. In that context, even
though perhaps politicians have groups of people who do not want a
waste disposal site in their back yards and, therefore, are looking to
the NRC or some other force to blame for the implementation or the
development of a waste disposal facility in that area, perhaps there
are technical and scientific members of these interest groups who can
be talked to if the data are there. Then the data could be put
together in such as way that at the far end, one could show that
al though not ideal and even though it wouldn't satisfy certain
conditions, the whole system together works well .

The approach used in Canada is that the regulatory body does not
specify numbers for the proponents because they aren't known and the
regulators probably know less about it than the pecple who are
actually doing the work.

The approach that we are considering today is that we will develop a
number based on studies that are being done for us now, and that
number will be dose to individuals or the collective dose. The
numbers will be expressed in tems of natural background in a
particular area. How the proponent gets to that point is up to the
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proponent. But it is up to the proponent to demonstrate to us that
that system will work. In the long term, we cannot hope to measure
whether the geological conditions we anticipated did materialize, so
we must rely on models.

L. White: One additional piece of information that may be put into a rule
that will still allow flexibility but tic things down a little better
would be to specify confidence limits. This could go so far as the
level of risk, but that requires calculating health effects, but it
can also be stated in terms of the confidence limits for releases, and
that will allow flexibil'ity.

If Site A is the best site technically but it .just happens to be in
downtown Chicago, and Site B is in Springfield, Illinois, and the
people are willing to take the facility and it could be an acceptable
site with more engineering, there would be flexibility to trade-off
between what is known about the site and the engineering required to
meet a standard.

It also provides an opportunity to describe not only what is known
about the site and the design but what is not known. The same problem
occurred in licensing reactors. The applicant would tell everything
he knew about the site, but the regulatory process was looking for
negative information.

,
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GE0 HYDROLOGIC PROBLEMS

AT LOW-LEVEL RADI0 ACTIVE WASTE DISPOSAL SITES

By John B. Robertson

U.S. Geological Survey

Reston, Virginia 22092

ABSTRACT

Less-than-desirable geohydrologic performance has occurred at three

commercially operated and three Department of Energy (DOE) operated low-level
,

radioactive waste sites in the United States. Studies of these sites

indicate that the problems fall into eight general categories:

bathtub effect, (Water accumulation in filled trenches), trench cap

integrity, erosion, high-water table, hydrogeologic complexity, flooding,

leachate chemistry, and rapid radionuclide migration in ground water.
,

Problems have been encountered in both high-permeability and low-permeability

material . All these problems appear avoidable by applying more practical,

comprehensive, and common sense earth-science guidelines for site selection

and design:

A very arid environment eliminates most problems.*

The bathtub effect can be avoided by using physically

stable waste forms and improved trench capping.

Acceptable humid-zone sites can be constructed in*

permeable media if the water table is sufficiently

deep and capillary forces (the wick effect) are

used to divert percolating water away from waste.

One important feature for site performance

predictability is geohydrologic simplicity.
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INTRODUCTION

The United States has been generating low-level radioactive waste

since the " atomic age" dawned in the 1940's. Most of this waste has

been disposed of by crude, shallow land-burial techniques, although

prior to 1970, significant quantities were also dumped at sea. The

term " low-level waste" is a catch-all classification lacking specific

definition; it includes a diverse variety of radioactive materials which

do not fall into one of three other more specifically defined catagories

of waste: high-level wastes, transuranic wastes, and uranium mill tailings.

Some " low-level" wastes are extremely radioactive and may contain rela-

tively large quantities of-fission products, such as strontium-90, with

half-lives longer than 25 years. Prior to 1970, low-level wastes were

also allowed to contain significant quantities of long-lived transuranic

isotopes such as plutonium-239 (half-life of 24,000 years).

Until 1962, all low-level waste was disposed of by the Federal

government at federally operated facilities such as Oak Ridge National

Laboratory, Tennessee. With the commercialization of nuclear power and

expanded use of nuclear medicine and other waste generation activities,

the private sector was given the responsibility for waste disposal, with

State or Federal regulation.
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Between 1962 and 1967, five commercially operated shallow-land burial

sites for low-level waste opened for business at Beatty, Nevada;

Maxey Flats, Kentucky; West Valley, New York; Richland, Washington;

and Sheffield, Illinois (Fig.1). Three of those five sites are now

closed due to various technical and legal problems. A sixth commerical

site was opened in 1971 at Barnwell, South Carolina and currently remains

open. That site plus the Beatty and Richland sites now handle all

of the Nation's commercially generated low-level wastes, which amounts

to some 75,000 m3 per year.

In addition, Federal government nuclear research and defense activities

gsnerate approximately an equal volume of low-level wastes per year

which are buried at five major Department of Energy (DOE) facilities and

several minor sites (Fig. 1).

Because the three currently operating commercial sites do not represent

a political, or geographically equitable distribution, and because
,

their limited capacity is not adequate for anticipated waste generation

rates, there has been a recognized need for additional sites over the

past few years. Congress passed the low-level Waste Policy Act

in 1980, which mandates that States establish additional sites on a

regional basis before 1986. The Department of Energy will also require

additional burial sites within the next several years. It would

therefore seem prudent to apply the best earth-science criteria to the

screening, selection, and design of new sites. The source of some of

.
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our best geohydrologic information for that purpose is the performance record '

of the older sites. The principal concern, of course, is to protect ground-

water and surface-water supplies from contamination.

SITE SELECTION CRITERIA FOR EXISTING SITES

During the period when the six existing commercial disposal sites were

chosen, there were no uniform regulations providing comprehensive site-

specific geohydrologic criteria.to be applied to the selection and

operation of disposal sites. The Atomic Energy Commission had some

general guidelines and performance standards for_ low-level sites and

allowed States to set their own standards, if they assumed responsibility

for regulating sites.4

It is not clear what specific geohydrologic criteria (if any) were applied

to each of the six sites. It is apparent that the criteria were simplistic

and that the dominant philosophy for the humid zone sites was that they be

placed in Icw-permeability, clay-rich sediments or shale. A second

prominent criterion was easily excavatable material. The West Valley,

New York site is in fairly uniform, clay-rich glacial till; the Maxey Flats,

Kentucky site is in a low-permeability (but fractured) shale. The

Sheffield, Illinois site was apparently intended for clay-rich, glacial

tills, which turned out to contain some permeable gravelly-sand lenses;

the Barnwell, South Carolina site was placed in sandy, clayey coastal

plain sediments, which have somewhat higher permeability than the tills

and shales of the other eastern sites.
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For the two arid western sites, (Richland, Washington and Beatty, Nevada)

low rainfall rate appears to be the dominant geohydrologic criterion

applied. Those sites have an average annual rainfall of 165 and 101 mm

(6.5 and 4 inches) respectively, and are both situated in mixed coarse-grained

unconsolidated sediments (Robertson, 1980).

The Department of Energy sites were apparently selected with even less

definitive and documented earth-science criteria. The dominant philo-

sophy appears to have been that the sit'es had to be conveniently located

within the bounds of the facility reservation and that geohydrologic

considerations were secondary.

Some examples of geologic media and hydrologic settings selected for

Federal sites are: mixed glacial tills, coastal plain sediments,

thin flood plain sediments on permeable basalt, coarse-grained

glacio-fluvial sediments, fractured permeable shales, fractured tuff,

and rock quarries. Permeability of these materials range from about

10-9 cm/sec to perhaps 10 cm/sec. Annual precipitation rates range

from about 101 mm to 1370 mm (4 inches to 54 inches). Water table depths

range from less than 2 m to a few hundred meters (Robertson,1980).

PROBLEMS ENC 0UNTERED AT EXISTING SITES

Several geohydrologic problems have been encountered at existing sites

which can be partially attributed (with 20-20 hindsite) to inadequate

earth-science criteria in site selection, characterization, and design.

Nearly all these problems or shortcomings can be classified into eight

; types or causes: Bathtub effect, trench cap integrity, erosion, high-

!

|
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water table, hydrogeologic complexity, flooding, leachate chemistry, and

rapid radionuclide migration. Nearly all these subproblems are interrelated

and interdependent.

Bathtub Effect

This effect occurs in wet-climate, low-permeability sites such as

West Valley, New York and Maxey Flats, Kentucky. For various reasons the

trench-capping material on waste-filled tenches becomes more permeable

than the undisturbed media, thus enhancing infiltration of precipitation.

Ground water then accumulates in the trenches, sometimes to the point of

seeping out on the ground surface, carrying leached radionuclides with

it. This problem has often been blamed on the low permeability of the

natural media, rather than on the high permeability of trench caps and

backfill material, where it more properly belongs.

Trench Cap Integrity

This problem is closely related to the bathtub effect. As wastes and

backfill material decompose and compact, settlement cracks and holes

develop in the capping material providing ready avenues of water infiltration.

Desiccation cracks can also develop in the cap during extended dry periods,

with the same hydrologic effect.

Erosion

Erosion has been a problem or potential problem at some sites. At

the Sheffield, Illiinois site for instance, unanticipated rapid runoff

from large snow accumulation caused undesirable erosion and piping

problems in 1979 (James B. Foster, oral communication,1979). Questions

on potential long-term erosion problems have been raised at sites such'

as West Valley, Beatty, and Idaho National Engineering Laboratory.
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High-Water Table

In a few cases, (0ak Ridge National Laboratory and West Valley, for

instance) burial trenches were excavated below the water table, thus

providing constant submergence and leaching of some wastes. Although,

that condition might be undesirable, it is not necessarily detrimental

if ground-water flow rates are sufficiently slow. At the Oak Ridge

site, raising the ground surface by fill material actually induced the

water table upward into the waste, in some cases (Webster,1979).

Hydrologic Complexity

This has been a problem of varying magnitude at many sites. It simply

means the sites turned out to be physically more complex than originally

anticipated, so that long-term (or even short-term) performance predictions

were found to be in error. An example is the complex glacial-fluvial

stratigraphy.of the Sheffield, Illinois site (Foster and Erickson,1979).

The original site characterization wells were not adequate to define the

distribution of permeable sand units Another example is the Maxey Flats,

Kentucky site, where ground-water flow is controlled by fractures

(Zehner,1979). Although the flow rate may be very low, it is not feasible

to characterize the system quantitatively.

Flooding

Flooding has been a problem at at least one DOE site-Idaho National

Engineering Laboratory. On two occasions, in 1962 and 1969, the site

has been inundated by local runoff from unusual storm conditions.

(Barraclough and others, 1976). Remedial engineering measures have

since been taken, to reduce the likelihood and magnitude of further
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occurrences. Although this is an arid site (203 mm or 8 inches annual

rainfall) the problem resulted in open burial trenches being filled with

water and considerable infiltration of water over the entire site.

Causes of the flooding were a combination of unusual meteorologic conditions

and the location of the site within a local topographic basin.

Leachate Chemistry

Because of the variety and complexity of low-level waste, the chemical

characteristics of leachates from buried wastes are comparably variable

and complex. Many non-radioactive organic and inorganic compounds are

buried with the waste or result in the biological and chemical decomposition

of trash materials. This results in unpredictable oxidation states of

some nuclides and chemical complexation with chelating agents and other

ligands. Such complexes can be more mobile in ground water than uncomplexed

cations. At the Maxey Flats site, plutonium has been observed.in trench

lechates and ground water in chemically complexed forms (Cleveland,1981).

Rapid Radionuclide Migration

All the above mentioned problems can and have contributed to the migration

of waste radionuclides away from trenches at faster rates'or in different

directions than expected. Contributing to this problem is the effect of

relatively high-permeability media. This has been a concern at Oak Ridge,

Maxey Flats, Sheffield, Barnwell, and INEL, among others. Plutonium and

other isotopes have migrated laterally through a permeable fractured

sandstone bed at Maxey Flats (Richard Perkins, oral communication,1981).

Tritium has migrated vertically and laterally through permeable sand
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layers at Sheffield and Barnwell and several isotopes have migrated

vertically through permeable basalt at INEL.

Thus, ar. apparent dilema arises; if both low-permeability and high-

permeability sites have problems, are both conditdions unacceptable or is

one preferrable to another?

POSSIBLE ANSWERS TO THE QUESTIONS

None of the problems observed at existing sites have been disastrous in

terms of harm to human life--there is no evidence of public drinking

water contamination nor harmful exposure to humans due to ground-water

contamination from these sites. However, the problems are nonetheless

undesirable. Essentially, all of them appear to be amenable to practical

solutions at future sites by applying more sensible and appropriate

earth-science criteria to site selection, characterization, and operation.

Bathtub Effect and Trench Cap Integrity

There are at least three potential solutions to the bathtub effect:

1. Require stable non compactable waste forms and backfill,

combined with more stable, low-permeability trench capping.

2. Place trenches in permeable media (above water table) with

low-permeability trench cap.

3. Place site in a very arid environment.

These options are all specified in the newly proposed NRC low-level waste

management regulations (10 CFR Part 61). It is generally agreed that low-

permeability clay-rich sediments can be good burial media with improvements

in waste form and capping technology.
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Geohydrologic Complexity

Problems related to these conditions can, of course, be reduced by avoiding

media dominated by secondary permeability features or complex stratigraphy.

This is a subjective criterion, requiring judgment on e relative scale.

High-Water Table

In addition to specifying minimum deptt to the saturated ground-water

zone, this problem can be avoided by reducing permeability of trench caps,

providing good land surface drainage, and avoiding large increases in land

surface elevation from backfilling. If the hydraulic conductivity of the

iaedium is below 10-6 or 10-7 cm/s, ground-water flow rates will be slow

enough so that radionuclide migration is dominated by molecular diffusion.

In such circumstances, it is not really important to exclude ground water

from the waste. In Canada, for instance, burial below the water table is

permitted in glacial clays with low hydraulic conductivity.

Complex Leachate Chemistry

This problem can also be reduced by simplifying waste forms; requiring

more stable, less leachable wastes; and excluding potential complexing

agents from the waste.

Rapid Radionuclide Migration in High-Permeability Media

This problem can be avoided by applying the following guidelines:

1. Waste must be placed well above water table.

2. Contact of waste with infiltrating water must be minimized

by stable, low-permeability trench covers or by effective
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use of "the wick" effect. The wick effect results from natural

capillary suction of certain types of unsaturated sediments

which draws water away from wastes rather than through them.

This principal has been effectively demonstrated in the field
|

by French researchers (Rancon,1980). The Barnwell, South Carolina,

site appears to be benefited by this effect but conclusive evidence
j

|

1s not yet available.

CONCLUSIONS

The key to good low-level radioactive waste (or any hazardous waste)

site performance is minimizing water contact with the waste and minimizing

migration rates in ground water. Perhaps the most fundamental lesson

learned from examining the history of earth-science aspects of existing

sites is that no single dominant geohydrologic criterion is more critical

than others for every site. Criteria for all facets of the system must

be considered together to obtain good performance. Reliance on a single

criterion, such as low-permeability clay, while ignoring others, such as

waste form and trench caps, can lead to failure. It is apparent that
4

both the Nuclear Regulatory Commission and the Department of Energy have

recognized these problems and the potential solutions. Consequently,

both organizations are incorporating, in one form or another, the solutions

recommended here into their respective regulatory criteria and technical'

guidelines. Because of lessons learned on previous sites, the next

generation of low-level radioactive waste sites promise to be much

more reliable from an earth-science point-of-view.
,
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SURFACE WATER HYDROLOGY EXPERIENCE AT
EXISTING I4V-LEVEL RADIOACTIVE WASTE

DISPOSAL SITES AS A BASIS FOR
SELECTING FUTURE SITES

David L. Schreiber
Schreiber Consultants, Inc.

303 Park Drive - P. O. Box 1087
Coeur d'Alene, Idaho 838114

ABSTRACT

The surface water hydrology conditions at the six
existing commercial low-level radioactive waste disposal
sites (four humid and two arid) are reviewed. Then the
proposed site suitability requirements for surface water

i conditions are discussed and applied to the six existing
sites. Finally, the applicability of the proposed surface;

[ water hydrology requirements to future site selection prob-
less is discussed. In particular, the need for additional
requirements, the restrictiveness of the proposed require-
ments, and the availability of sites that will meet the
proposed requirements are presented.

INTRODUCTION

This paper focuses on the surface water hydrology site suitability

requirements in the proposed rule on land disposal of low-level radioactive wastes.

There are three major sections in this papert

1. Survey of surface water hydrology conditions at existin6 commerical

low-level radioactive waste disposal sites

2. Application of proposed site suitability requirements to existing

waste disposal sites

3 Applicability of proposed requirements to future siting of low-level

radioactive waste disposal sites.

The survey of existing conditions includes brief descriptions of surface

water hydrology at the six existing commercial low-level radioactive waste

disposal sites:
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i

1. West Valley, New York
i

2. Barnwell, South Carolina

3 Maxey Flats, Kentucky

4 Sheffield, Illinoist

5 Beatty, Nevada

6. Hanford, Washington

Of these sites, the first four are located in the humid eastern United States,

and the last two are located in the arid Western United States.

The surface water hydrology requirements in the proposed rule, 10 CFR

Part 61, include three minimum technical requirements and one additional

characteristic that may promote site suitability as follows:

1. Well-drained areas devoid of flooding or ponding

2. Minimum upstream drainage areas

3 Elimination of areas within the 100-year floodplain, coastal

high-hazard zones, and wetlands

4 Avoidance of topographic features with the potential for the
i

formation of impoundments

After presenting discussions of the four above site suitability require-

ments, the proposed requirements are applied to the six existing sites. The

purpose of this particular exercise is to test the generic applicability of the

proposed requirements to see if additional criteria are needed, if the,

i

l

requirements are too restrictive, and if it is possible to find sites which

will meet the proposed requirements.

|
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SURFACE WATER HYDROLOGY CONDITIONS AT EXISTING SITES

There are two general categories of waste disposal site locations in

the United States. These are namely the humid eastem U.S. and the arid

western U.S. The six existing sites are discussed below.

Humid Sites in the Eastern United States

There are four existing commercial low-level radioactive waste disposal

sites in the humid eastern U.S. The surface water hydrology conditions at

these four sites are summarized below.

West Valley, New York. This low-level waste disposal site is located on

a ridge in the Appalachian uplands h8 km south of Buffalo at an elevation of

about 360 m (1200 ft) above mean sea level (MSL) and 210 m above Lake Erie.

The annual precipitation is about 102 cm (ho in.), of which about one-fourth

falls as snow (1).

Since deglaciation about 12,000 years ago, surface streams have eroded

into unconsolidated materials. In general, a dendritic drainage pattern

has developed, which bears no relationship to the preglacial system.

Buttemilk Creek receives the drainage from the West Valley site and flows

into Cattaraugus Creek a few kilometers downstream. Cattaraugus Creek

discharges into Lake Erie, which is about 50 km away.

Since the stream channels are deeply incised, there is essentially

no possibility of stream flooding on the disposal site. However, because

of the topographic relief, intense rainstorms can produce overland flow that

will cause short-tem flooding across the site. In addition, melting snow

pack has caused problems in the past. These two types of flooding have

resulted in ponding of water in waste disposal trenches, erosion on the

steep slopes on the north and east leading to Buttemilk Creek and land

slides on the steep slopes.
151
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Barnwell. South Carolina. The Barnwell Low-Level Waste Disposal Facility is

located about 68 km southeast of Augusta, Georgia in the Upper Atlantic Coastal

Plains province. Gently rolling hills characterize the surrounding areas.

The summers are long and humid with many thunderstorms. The heaviest'

rainfall of the year occurs during the summer season. The average annual

precipitation at Barnwell is about 118 cm (h6 in.). Snowfall is not unusual,

but it seldom covers the ground for more than a few days..

The major rivers near the Barnwell site are the Savannah Elver about

22 km to the southwest and the Salkehatchie River about h km to the northeast.

The site is located on the boundary of the Lower Three Runs Creek. About 98%

of the runoff flows down Lower Three Runs to the Savannah River. The other

2% flows towards the Salkehatchie River. Lower Three Runs Creek is about 5 km

south of the Barnwell site and about h3 km in length.

The site topography is gently rolling with elevation ranging from 73 to 80 m

(2h0 to 260 ft)MSL. The elevation of Lower Three Rune Creek is about h3 m (1h0 ft)
'

NBL. hrefore, stream flooding of the site is considered next to impossible.

h topography is such that no obvious gullies, washes, or man-made pathways

exist or have been developed as a result of surface water runoff (2).

'

Maxey Flats. Kentucky. The Maxey Flats Radioactive Waste Burial Sito is
1
t located near Morehead, Kentucky and is situated on a flat-topped, highly

dissected ridge in the Knobs region on the eastern flank of the Cincinnati

arch. h ridge rises about 100m above the wide alluvial-filled valleys.
i

h upland surface is generally less than 600 m wide and is gently rolling (3).

h mean annual precipitation is about 117 cm (h6 in.).
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Surface water drainage ways at Maxey Flata are mapped, and streamflow is

measured continuously on Rock Lick Creek downstream of the waste disposal

cite. Surface water runoff drains from G site by way of Drip Springs Hollow

to the west, Rock Lick Creek to the south, and an unnamed stream to the east.

These drain through Fox Creek to the Licking River and on to the Ohio River.

Rock Lick Creek is an intermittent stream with a mean daily discharge of about
3 30 30 m /sec (10 cfs) and a range in daily discharges from 0 to about 6 m 7,,,

(200cfs)(14). Because of elevation differences, stream flooding at the site is

sesentially impossible.

Sheffield. Illinois. The Sheffield Low-Level Vaste Disposal Site is

located about 5 km southwest of the town of Sheffield, Illinois, and a short

distance north of the crest of the surf ace drainage divide between the Green

River Lowland at.the north and the Spoon River at the south (5).

All streams in the vicinity of the site are classified as intermittent;

however, the stream crossing the southeast portion of the site, an unnamed

tributary to Lawson Creek, has been observed to flow much of the time. The

small stream on the north side of the site, which drains the north side of the

site and collects most of the runoff, flows eastward for abotit 0 7 km before

joini g the main creek. This stream flows on eastward and joins Lawson

Creek about 0.6 km to the east of the site. The water then flows on to Coal

Creek, then to Mud Creek, to the Green River, and to the Rock River which

joins the Mississippi River at Moline, Illinois (6).

) The annual precipitation at the site averages about 89 cm (35 in.). The

topographic relief and well-developed drainage provide rapid runoff (7).
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,

hre is no historical record of' stream flooding near the site. However,

the site is located at the higher elevations of the drainage divide between the

Mississippi and Illinois Rivers. Therefore, flooding of major streams, such

asGreenRiver,willnotreachthesite(8).

3

'

Arid Sites in the Western United States
:
'

hre are two existing commercial low-level radioactive waste disposal sites

in the arid western U.S. The surface water hydrology conditions at these two sites

are summarized belows
,

Beatty. Nevada. This site is located about 18 km southeast of Beatty,
'

Nevada and is part of the Basin and Range physiographic province.

The site lies in the Amargona Desert, which is characterized by an arid
i

olimtte. The average annual precipitation over a 60-year period at the town
'

of Beatty, which should be representative of the site, is about 11.4 cm (4 5 in.) (9).
4

In 1962, Clebsch, (10) estimated that the average evaporation for the site is '

about 254 cm (100 in.) per year. Potential evapotranspiration for the site

was estimated by Law Engineering in 1981 to be about 91 cm (36 in.) per year (9).

Thus, the area is constantly water deficient, since potential evapotranspiration exceeds

precipitation by about an order of magnitude.

There are no streams of any significant size in the vicinity that could cause ,

flooding of the site. N natural slope of the site is relatively flat (from -

0 5 to 1 percent); therefore, local cloudbursts should result in only minor

crosion, at most, even though some surface runoff can occur. % slope is

steep enough to' prevent ponding, but mild enough to preclude erosion (9).

N Amargosa River channel and its tributaries drain any runoff from the

site. The Amargosa is an intermittent stream; flows usually occur only during

periods of heavy precipitation. The site is located on an elevaud portion of
,
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4

the valley which liea between two tributaries of the Amargosa River. These

channels icolate the site from runoff from the mountalna and from any stream-

flow in the Amargosa River. When surface runoff does occur, it only persista

for ashort period of time and over short distances before being absorbed into

thesoil(9).

Hanford. Washington. The Hanford low-level waste disposal site is located

in the Columbia Plateau on the U.S. Department of Energy's radioactive waste

canagement facility at the Hanford site in south central Washington. The low-,

level waste site is about 30 km northwest of Richland, Washington.

The disposal site lies within the Pasco Basin, which is a topographie low within

the Columbia Plateau, into which drains the Columbia, Snake and Yakima Rivers.

The climate in the site vicinity is characterized by very mild temperatures and

is dry. Average annual precipitation is about 16 cm (6 3 in.). The distribution

cf precipitation is such that more falls in the winter than t..e summer. Thus,

precipitation is least when potential avapotranspiration is greatest and

vice versa. This results in making both the mean annual surplus and deficits

larger than if precipitation were uniformly distributed in time (11).

The low-level waste disposal site is located near the topographic divide

between the Columbia River to the north and east and theYakima River to

the south. The Columbia River is located about 13 km to th'e north and 16 km to the

cast of the site. The Yakima River is located about 20 km to the south.

The site is located well above (on the order of 30 m) the probable

maximum flood levels on either the Columbia or Snake Rivers (11). Thus,

the site is not subject to stream flooding.
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Local thunderstorms could result in some surface runoff, but slopes are

steep enough to prevent ponding and mild enough to prevent significant erosion.

As in the case of the Beatty site, Hanford is located in a desert-like

environment with sandy surface soils. When surface runoff does occur, it only

persists for a short time and over short distances before being absorbed
,
-3

into the soils.

PROPOSED SITE SUITAEILITY REQUIRIiMENTS APPLIED TO EXISTING SITES

The six existing commercial low-level radioactive waste disposal sites

described above are used in this section to test the proposed site suitability

requirements in 10 CFR Part 61. The requirements are first summarizeri and then

applied to the six existing sites.

Proposed Surface Water Hydrology Requirements

Potential erosion and inundation of the waste disposal areas are considered

by the staff as the most significant aspects of surface water hydrology (12).

Surface waters may also provide a potential pathway for radioactivity to reach

the general population. There are three minimum technical requirements and one

additional characteristic that may promote site suitability from the standpoint

of surface water hydrology. These requirements and characteristics are

summarized below.

Well Drained Areas Devoid of Floodirut or PondinJr. The proposed rule

stipulates that the disposal site must be generally well drained and free

from areas of frequent pond 4ng. Therefore, areas subject to flash flooding,

such as arroyos, and depressional areas subject to ponding should be avoided.

|.

|
'
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I

Minimal Unstream Drainame Areas. The purpose of thJs proposed requirement

| io to decrease the amount of runoff which could erode or inundate the disposal

arers. This . requirement, as well as the previous one, should be applied during
;

tha site selection process before construction. The staff has indicated a

willingness to consider engineering modifications of natural draina6e if the
,

changes are permanent and will not require active maintenance during the'

duration of the radioactive hazard (12). i

a

| Flood Plains. Coastal Areas. and Wetlands. The third proposed requirement

related to surface water is that waste disposal shall not occur in 100-year

floedplains, coastal high hazard areas, or wetlands. This requirement stems

from Executive Order 11988, Floodolain Manaaement Guidelines.- The 100-year .

'

floodplain is therein defined as the lowland and relatively flat areas
.

adjsining inland and coastal waters subject to a one percent or greater chance

of flooding in any given year. A coastal high hazard area is that area subject
i

to high velocity waters, such as hurricane wave wash or tsunamis. Wetlands

are those areas that are inundated or saturated at a frequency and duration
! ,

j sufficient to support a prevalence of vegetative or aquatic life. Swamps,
1

marshes, and bogs are examples of wetlands (12).
'

,

| Tonoaranhic Features Indicatina Potential for Innoundsent. This is a
i

cite characteristic promoting site suitability -- not a minimum technical *

,

i
requirement. It may by itself or in combination with other site characteristice

'

cignificantly help in demonstrating site suitability. An area with topographic

fcatures that suggests the possibility for a man-made or natural impundment

c:uld adversely affect the ability of the disposal site to isolate the wastes.

.
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Application of Requirements to Existing Sites

In the following discussion, the proposed surface water hydrology
'

requirements discussed above are applied to the six existing commerical!

low-level radioactive waste disposal sites.

1
i West Valley. New York. Of the three proposed surface water hydrology

l requirements, this site should be considered marr'/21 on the first two and

'

acceptable on the third. On the basis of si? 4 operation experience, the
i

| site is not as well drained as it should be. There have been problems

; with trenches becoming filled with water and overflowing following storms
} i

j and/or snow melt events. To some extent this is an operational problem'
'

(tronch cap stability) and it also involves hydrogeology (" bathtub'

effect"resultingfromimpermeabletrenchbottons). However, better

surface draina6e would help alleviate the water collection problem.

The second requirement, minimal upstream drainage area, is also
,

considered marginal, Even though the disposal site is located on a,

ridge, there is a relatively large upgradient area, including hi11 slopes,

that drain down over the ridge top.
4

The third requirement is satisfactory for this site. It is well above

the 100-year floodplain on Buttermilk Creek. Parthermore, it is not in

an area subject to high velocity coastal waters, nor is it located in a

wetland.

Finally, the site vicinity has no topographic features that appear conducive
;

] to the formation of natural or man made impoundments. Thus, this site char-

acteristic promotes the suitabiltiy of the site. -

4

+
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In retrospect, application of the proposed surface water hydrology

requirements to the West Valley site may have resulted in a conclusion that

it is a marginally acceptable site.

Barnwell. South Carolina. On the basis of surface water hydrology

requirements, Barnwell is an acceptable site. It is located near the

watershed boundary between the Salkehatchie and Savannah Rivers, and the

cite topography is gently rolling. Therefore, it is a well drained site

dsvoid of flooding or ponding. Upstream drainage area is minimized as

a result of locating the site near a watershed divide. Furthermore,

it is well above the 100-year floodplains of nearby streams; it is not

in a coastal area, and it is not a wetland. Finally, there are no nearby

topographic features that are conducive to the formation of impoundments

that would jeopardize the stored wastes.

Maxey Plats. Kentucky. With one possible exception, Maxey Flate meets

the proposed surface water hydrology requirements. The possible exception is *

that of surface water drainage. Some of the trenches collected water and had

to be pumped during operation. As at West Valley, this is the " bathtub effect,"

which is really a combination of poor drainage, poor trench cap integrity, and

impermeable trench bottoms. Otherwise, the Maxey Flates site is acceptable

from a surface water standpoint. The upstream drainage area is minimal

since it is located on a ridgetop. Furthermore, it is well above the

100-year floodplains of the adjacent streams; it is not in a coastal area,

and it is not a wetland. In addition, there are no topographic features conducive

to formation of impoundments that would endanger the site.
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i

I

j Sheffield. Illinois. From the standpoint of surface water hydrology

considerations, this site is acceptable under the proposed requirements. The

only possible detracting factor may be that the surface slopes on part of i

i~ the site may be a little steeper than desire 4 thus promoting erosion. Other-

wise, it is a well drained area devoid of flooding or ponding. The upstream!

drainage area is minimal because of the location near a watershed divide.
i

Furthermore, the site is well above the 100-year floodplain on the adjacent
i
~

streams, 'and it is not in a coastal area or a wetland. Finally, there
,

I are no topographic features in the site vicinity that are conducive to the

[ formation of impoundments that would endanger the site.
F

: Beatty. Nevada. On the basis of surfhce water hydrology, the Beatty site
: e

is acceptable under the proposed requirements. It is a well drained area

'devoid of ponding or flooding. Its gentle slopes promote runoff without

inducing erosion. Furthermore, the site soils are such that most precipitation

is absorbed. As a result of adjacent tributary stream channels, runoff from the
| I
; upgradient mountains is diverted around the site. Thus, upstream drainage area

is minimized. The site is not within a 100-year floodplain, a coastal area,

; or a wetland. Furthermore, there are no topographic features in the site
i

! vicinity that are conducive to the formation of impoundments that would
> ,
'

endanger the stored wastes.
,

!Hanford. Washington. The Hanford low-level waste disposal site is acceptablej

j on the bas.s of the proposed surface water hydrology requirements. As a
: ,

| result of-its location near a watershed divide and on a desert, it is well
i

| drained and devoid of areas subject to flooding or ponding. In addition, the
.

'
upstream Crainage area is minimal. This site is located far above the 100-year

,

!
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floodplains on either the Columbia or Yakima Rivers. Furthennore, it is not

located in a coastal area or a wetland. Finally, there are no topographic

features that are conducive to the formation of an impoundment that would

jeopardize site safety.

APPLICABILITY OF PROPOSED REQUIREMENTS TO FUTURE SITING

The proposed site suitability requirements associated with surface water

hydrology have been applied above to the six existing commercial low-level

radioactive waste disposal sites. As a result of that exercise, this section

will explore the needs for additional criteria, the restrictiveness of the

proposed requirements, and the effects of the requirements on availability

cf sites.

Need for Additional Requirements

Potential erosion and inundation of the waste disposal areas are

considered by the staff to be the most significant aspects of surface water

hydrology relative to the suitability of sites for disposal of low-level

radioactive waste. Another concern expressed by the staff is that surface

water may be a potential pathway for radioactivity to reach the general

population. The three proposed surface water hydrology minimum technical

cite requirements and one additional site characteristic promoting site

suitability discussed earlier in this paper are the staff's, suggested means

of assuring minimal risk resulting from the siting of a low-level radioactive

waste disposal site.

These suggested health and safety requirements are consistent with current

regulations that apply to the sit'.ng or other nuclear facilities, such as power

reactors and uranium mill tailings disposal areas. For example, the primary
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surface water hydrology concerne in the siting of a nuclear power reactor are:

1. protection of safety-related facilities from flooding

2. adequate safety-related water supply

3 potential pathway to the general population

In the case of a low-level waste disposal site, a safety-related water supply is

not necessary. The other two concerns are appropriate and have been addressed

in the proposed rule. Therefore, it ic thic writer's opinion that additional

minimum technical requirements pertinent to surface water hydrology are not

necessary.

Restrictiveness of Proposed Requirements

The proposed surface water hydrology requirements for site suitability

are to be judged with regard to whether or not they are too restrictive. This

question is best answered by referring to the earlier application in this paper

of the proposed requirements to existing sites. In this writer's opinion,

five of the six existing sites are definitely acceptable in terms of surface

water hydrology considerations, and the other site is marginally acceptable.

Therefore, the proposed requirements are not too restrictive.

Site Selection Problems in Meeting Proposed Requirements

Can sites be found which meet the proposed surface water hydrology

requirements? Based on the assessment provided earlier in this paper, the
i

answer is "yes." When the proposed requirements were applied to the six

existing sites, five of them were definitely acceptable. Therefore, it follows

that surely there are other sites available in the United States that will

satisfy the proposed requirements for surface water hydrology,,

i a
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SUMMARY AND CONCLUSIONS

In order to evaluate the staff's proposed surface water hydrology

site suitability requirements for low-level radioactive disposal sites,

a three-step procedure was followed. First, the surface water hydrology

conditions at the six existing commerical low-level radioactive waste disposal

sites were reviewed and summarized. Four of these sites are located in the

humid eastern United States, and two are located in the arid western U.S.

S::cond, the proposed surface water hydrology requirementswere applied to the

existing disposal sites to test their geceric applicability. There are three

cinimum technical requirements and one aasitional site characteristic that promote

cite suitabiltiy from a surface c.tv hydrology standpoint. Third, the

applicability of the proposed surface water hydrology requirements to future

siting was evaluated. This evaluation was based on three questions:

1. Are additional requirements needed?

2. Are any requirements too restrictive?

3 Can sites be found to meet the requirements?

In conclusion, the above questions were answered and bases provided.

Additional requirements are not needed, since those proposed are consistent

with those currently in use for selecting sites for other types of nuclear

fecilities. The proposed requirements are not too restrictive, since five

of the six existing disposal sites satisy the requirements.' Since the latter

was demonstrated, it follows that other sites exist that will surely satisfy
the proposed criteria.
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GEOGRAPHIC FACTORS RELATED TO SITE SUITABILITY OF
LOW-LEVEL WASTE DISPOSAL

H. E. Zittel
Energy Division

Oak Ridge National Laboratory
Oak Ridge, Tennessee 37830

ABSTRACT

A number of factors related to the site suitability of
low-level waste disposal sites are discussed. The factors are
a combination of those which might be considered " environmental"
and those dealing with site criteria.

Among the factors covered are: possible population
criteria, alternative site selection, transportation criteria
and community involvement considerations. All these factors
are discussed in a manner based on the premise that the tech-
nology exists to carry out low-level waste disposal in a
manner such that public health and safety can be insured.
The conclusion of the discussion is that problems encountered
in siting low-level waste facilities will be largely
societal and political in nature.

INTRODUCTION

~

Since the purpose of this symposium is to help generate a technical
basis for those parts of proposed 10 CFR Part 61 and the supporting
technical positions and regulatory guides that deal with site suitability
requirements, I have chosen to draw heavily on our experience in power
reactor siting. While the two activities, i.e. reactor siting and low
level waste disposal siting, are obviously an order of magnitude or more
apart in size, they also have a number of common concerns. First and
foremost they must both be in conformance with 10 CFR Part 51, " Licensing
and Regulatory Policy and Procedures for Environmental Protection". In

saying this I am obviously equating to some extent the proposed 10 CFR
Part 61 to 10 CFR Part 100 " Reactor Site Criteria".

My remarks are based upon some basic assumptions:

1) That the technology is available to carry out low level waste
disposal in a manner such that public health and safety can be ensured.

2) That therefore the problems encountered in siting will be
largely societal and political in nature.
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3) That the low level waste disposal site wherever sited will be
subject to controversy and possible intervention.

4) That such controversy and intervention will result in ASLB
hearings.

Keeping the above assumptions in mind, the points I wish to pursue
are a mixture of those arising from 10 CFR Part 51, as modified by
current CEQ regulations, and those which could be termed " site suita-
bility criteria".

SITE SUITABILITY CRITERIA

Population Criteria

The first question I would pose is'"should 10 CFR Part 61 contain
any population criteria, both current and projected, surrounding pro-
posed sites?" The arguments for siting a low level waste repository in
a low population zone include the following:

1) The effects of any releases both accidental and routine would be
minimized.

2) The committed land requirements could more easily be met. Since
such commitments could be fairly long-time (up to 500 years) the socio-
economic impact of withdrawal of the dedicated land would have less
impact.

3) Both accidental and intentional intrusion would tend to be less.

4) Last but not least the political and societal impact would tend
to be less severe in absolute terms.

There are, of cocrse, arguments which can be made in the opposite
direction including:

1) The direct socioeconomic impact in a sparsely populated com-
munity might be more severe in terms of housing, impact on schools, etc.

2) The needed utilities, construction materials,-transportation
routes, etc., may not'be as readily available.

Possibly the answer to this question is that no absolute population
criterion need be set but that population should be a key factor in any
site selection process.
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An ancillary question could be posed in terms of whether or not
there should be some control of offsite activities after licensing.
This could include not only population control but also the siting of
certain types of facilities which could either by themselves or in
combination with the waste repository pose a potential safety hazard.
Examples of such facilities are:

1) Airports,

2) Pipe lines and gas terminals,

3) Storage facilities for large amounts of toxic or explosive
materials.

Probably the answer to this question is that the NRC does not have
the legal authority to control such activities and that local planning
authorities would have to make decisions.

Alternative Sites

The current regulations promulgated by the CEQ emphasize consid-
erations of alternatives as a critical component of the EIS process.
Section 1502.14 of the CEQ regulations requires that the EIS "present
the environmental impacts of the proposal and the alternatives in.com-
parative form". This has been interpreted by some as requiring " equal
treatment" of alternatives or, in site selection, a full environmental
analysis for each alternative site identified. -Such an interpretation
would obviously mean more than reconnaissance level information for the
alternative sites. Such an approach has been resisted successfully in
the past and I have no doubts that reconnaissance level data as proposed
in 10 CFR Part 61 is adequate. However, I would like to pose the
following questions: InthesitingoflowlevelwasterepositoriesigI)the concept of "an obviously superior site" as enunciated in CLI-77-8
to be used? We have found consistently in our experience that the site
selection process has posed some of our more difficult problems..

Intervenors have insisted that the selected site should be the "best"
site while we feel that there is no "best site". Rather, we have taken
the approach that, if.the primary or selected site exhibits no seriousi

or " fatal" flaw, the alternative sites would not be "obviously superior".
This, of course, requires that the suite of sites from which the final
site selection is made be viable sites meeting site suitability and
environmental criteria even though on only a reconnaissance basis. It
is also vital that, whatever site selection procedure is carried out by
an applicant, it be thoroughly documented and demonstrate sincere effort.
In other words, selecting a site and then setting up a ; umber of " straw-
man" alternative sites leads only to trouble. Again I will pose a
number of ancillary questions: Should terms such as " region of interest"
and " buffer zone" be more closely defined? Should there be a recommended
methodology for site selection? Should a suite of acceptable models be
set forth for meeting the " complexity" site requirements? Should we use
the " capable fault" criterion for geologic hazards?
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Highway and Other Transportation Considerations
I
1To what degree shall the consideration of transport routes and

means enter into site selection? It is obvious that both cost and risk
of accidents are a function of how far the waste must be transported.
Since most of the power reactors generating low level waste are in the
eastern U.S. it would seem logical to try to site low level waste
repositories in the same region. However the societal and political
realities may alter this seemingly obvious conclusion. In any case the
following should be factored into any site suitability criteria:

1) Transportation systems available.

2) Location of waste producers with respect to the site.

Community Involvement

Last but not least I would like to raise the questions that I am
sure any sociologist would raise.

1) Who is going to bear the impact of low level waste siting in
a given area?

2) Who is going to be the primary beneficiary?

This is a recurring question in every siting study with which I
have been involved and I know the answers to the above two questions
seem self evident. I raise them only because time and time again I have
been told by my social science friends that the ease of siting of any
nuclear facility depends upon convincing those bearing the major impacts
that they will also benefit. This implies either some sort of "in lieu
of taxes" payment or some direct payment to the community and/or individual.
Since the land being used will be withdrawn from any other use for a
fairly long period, most communities will see the siting as a detriment
rather than an asset unless they see some other obvious benefit to them.

This raises the question as to vhen in.the total siting procedure
should the affected community or cemmun! ties become involved. Should
the licensee be required to involve the community from the very beginning,
when he starts his application, or only when the EIS process forces him
to do so? It would seem that early community involvement vaeld make toi
siting process more palatable to the affected community because of the
sense of having some control of its own fate. On the other hand, early

knowledge might catalyze a more substantial resistance to the project.
From experience I would say that involvement of only the po.11tical-and
business sectors will not decrease the resistance appreciably. Perhaps

|
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the local community would wish to vote on the. issue, i.e. hold a
referendum. Perhaps a commission of local non-political individuals

_
could be appointed to represent the community. The answer to this

i problem is not simple but it is an area that must be addressed and some
methodology found to best find an answer.

In closing I might say that I obviously have not covered details
such as the necessity for adherence to Federal Laws and Regulations

,

which are well covered in existing documents. I would also say that I
am convinced that low level waste siting can be done in a socially,4

technologically, and economically acceptable manner.
!
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APPLICATION OF ECOLOGICAL MAPPING

J. Albert Sherk

Office of Biological Services

U. S. Fish and Wildlife Service
U. S. Department of the Interior

Washington, D. C. 20240
- v:

,

ABSTRACT

The U. S. Fish and Wildlife Service has initiated the
production of a comprehensive ecological inventory map series
for use as a major new planning tool. Important species data
along with special land use designations are displayed on
1:250,000 scale topographic base maps. Sets of maps have
been published for the Atlantic and Pacific coastal areas of
the United States. Preparation of a map set for the Gulf of
Mexico is underway at the present time. Potential application
of ecological inventory map series information to a typical
land disposal facility could occur during the narrowing of the-

j number of possible disposal sites, the design of potential
disposal site studies of ecological resources, the preparation
of the environmental report, and the regulatory review of
licen'e applications.s

INTRODUCTION

The U. S. Fish and Wildlife Service Initiated the production of an

ecological inventory map series in 1979 as a major new planning tool

depicting fish and wildlife and their habitats and major land use designat' 'ns.

The first set of maps in this comprehensive series was prepared for the

Atlantic coast and published in'1980 (Figure 1.). A second set of maps

in this series has been prepared for the Pacific coast and published in

1981 (Figure 2). At the present time preparation of the third set in the

series is underway for the coast of the Gulf of Mexico (Figure 3) with

completion scheduled for August 1982.
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The inventory and mapping activity was centered first on the Atlantic

coastal zone in order to provide information which would help resolve

significant environmental and energy issues for that coastal area by re-

ducing resource conflicts with construction and energy-producing companies

at the planning stage before decisions are made, and to facilitate

leasing processes, oil spill contingency planning, and other aspects of

coastal zone management. Subsequently, because of its usefulncss, the

inventory and mapping activity was extended to include other coastal areas

of the United States.

The inventory efforts have focused on ecological resources subject

to the provisions of the Fish and Wildlife Coordination Act, the Endangered

Species Act, and related Federal legislation. To enhance the utility of-

the inventory information for Federal, State, and local planners as well as

industry, sets of ecological resource inventory graphics were prepared

using National Topographic Maps (1:250,000 scale series) provided by the

U. S. Geological Survey as a base. Because of the relatively small scale

of the maps, the inventory was restricted to identifying and displaying

important fish and wildlife species and their habitats ( highest priority

was given to endangered and threatened species); special land use areas

(e.g. refuges and parks); and areas of particular biological concern

(e.g. Federal Class I, air quality areas, reefs, beaches, and marshes).

SCOPE OF THE INVENTORY FOR COASTAL AREAS

Data Collection

Data compiled by the inventory were collected from numerous Federal,

State, local and private organizations such as the U. S. Fish and Wildlife

Service, the National Marine Fisheries Service, the U. S. Environmental
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Protection Agency, Bureau of Land Management, National Oceanic and

Atmospheric Administration, the various state departments of natural,

resources and environmental protection and conservation, private organi-

zations, suJa as the Atlantic States Fisheries Commission, regional

commissions, environmental research foundations, universities and local

experts. Special emphasis was given to collecting that information which

had already been assembled by the States for use in their coastal zone

planning activities.

Three major categories of information were compiled by the inventory

as folloas:
*

o important coastal fish and wildlife species, especially those

with special designations (" endangered," " migratory," etc.) or

high commercial, recreational, and esthetic value;

o Habitats of these species; and

o Special land use designations in the coastal area (National

Wildlife Refuges, National Parks, and State wildlife manage-

ment areas, for example).

Inventory Graphics

The base maps on which the inventory information was displayed were

prepared from a combination of the black (culture, roads), blue (drainage)

and light blue (open water) feature separation plates for the USGS
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National topographic Map Series, 1:250,000 scale, the largest scale

,,/ailable in a complete set for the United States. The set for the

Atlantic coast contains 31 maps (Table 1). The Pacific coast set

contains 30 maps (Table 2). The Gulf of Mexico set will contain 22 maps

(Table 3).

On each base map the study area was highlighted in yellow. The

type of detail shown on each map varies froa resource to resource and

map to map, and was dependent on the type and amount of information

available. Locations of threatened and endangered species (shown in red)

1 and other species of special interest, as well as special land use

designations (shown in green) were the key features presented. Within

the biological groups other than those with endangered status, the

population size of a particular species generally determined the prior-

ities for display to prevent the map from becoming too cluttered. Large

populations had the highest priority and small populations had the

lowest priority. For example, on the Washington (D.C. , MD. , VA. .) map

(see Table 1) it was impractical to display the precise location of

individual pairs of dabbling ducks, but known major dabbling duck nesting

areas were mapped.

In other cases, for example, the display of meadow voles on the

Providence (RI., MA., CT., NY..) map (See Table 1) where the uniqueness

of a particular species to an area was significant regardless of its

abundance, these species were mapped also. For all important species

the main classifications for the display of resource information were

the fish and wildlife resources. For aquatic resources (fish and marine
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Table 1. List of USGS 1:250,000-scale maps used
in the Atlantic Coast Ecological Inventory.

1. Eastport, ME. , US; NS. , NB. , CAN (includes portion of
Fredericton, NB., CAN; ME., US.

2. Bangor, ME.
3. Bath, ME.
4. Portland, ME., NH.
5. Boston, MA.; NH., CT., RI., ME.
6. Providence, RI., MA., CT., NY.
7. Hartford, CT., NY., NJ., MA. (includes portion of Albany,

NY., CT., MA., NH., VT.
8. New York, NY., NJ., CT.
9. Newark, NJ., PA., NY.
10. Wilmington, DE., NJ., PA., MD.
11. Salisbury, MD., DE., NJ., VA.,

12. Baltimore, MD., PA., VA., WV,
J 13. Washington, DC., MD., VA.

14. Rfchmond, VA., MD.
15. Norfolk, VA., NC.
16. Eastville, VA., NC., MD.
17. Manteo, NC.
18. Rocky Mount, NC.
19. Beaufort, NC.
20. Florence, SC., NC.
21. Georgetown, SC., NC.
22. James Island, SC.
23. Augusta, GA., SC.
24. Savannah, CA., SC.
25. Brunswick, GA.
26. Jacksonville, FL., CA.
27. Daytona Beach, FL.
28. Orlando, FL.
29. Fort Pierce, FL.
30. West Palm Beach, FL.
31. Miami, F1.

.
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Table 2. USGS maps (1:250,000) used in the Pacific Coast Ecological Inventory.

1. San Diego, CA.
2. San Clemente Island, CA.

4

3. Santa Ana, CA.
4. Long Beach, CA.'

5. Santa Rosa Island, CA.
6. Los Angeles, CA.
7. Santa Maria, CA.
8. San Luis Obispo, CA.
9. Monterey, CA.

I 10. San Jose, CA.
11. San Francisco, CA.
12. Sacramento, CA.
13. Santa Rosa, CA.

I

14. Ukiah, CA.
15. Redding, CA.
16. Eureka, CA.

; 17. Weed, CA., OR.
18. Crescent City, CA., OR.

4 19. Medford, OR., CA..

20. Cape Blanco, OR.
21. Roseburg, OR.
22. Coos Bay, OR. ,

23. Salem, OR.
24. Vancouver, OR.,-WA.
25. Cape Disappointment, WA., OR.

. 26. Hoquiam, WA., OR.
} 27. Copalis Beach, WA.

28. Seattle, WA.
29. Cape Flattery, WA.
30. Victoria, WA.'

I

1
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Table 3. List of USGS 1:250,000-scale maps used
in the Gulf of Mexico Ecological Inventory.

1. Brownsville, TX.
2. Port Isabel, TX.
3. Corpus Christi, TX.
4. Beeville, TX.
5. Bay City, TX.
6. Houston, TX.
7. Port Arthur, TX. , LA.
8. Baton Rouge, LA.
9. New Orleans, LA.
10. Mobile, AL., LA.
11. Breton Sound, LA.
12. Pensacola, FL., MS.
13. Tallahassee, FL., GA.
14. Apalachicola, FL.
15. Valdosta, FL., GA.
16. Gainesville, FL.
17. Tarpon Springs, FL. '

18. St. Petersburg, FL.
19. Charlotte Harber, FL.
20. West Palm Beach, FL.
21. Miami, FL.
22. Key West, FL.

|
|

|

|
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mammals), subdivisions (shown in blue) included spawning areas, nursery

areas, shellfish bed locations, and fishir.g areas and ranges. For
4

wildlife resources, the subdivisions (shown in brown) included nesting

areas, wintering areas, migration routes, and habitats for furbearing

animals. Because many species were located in a range of areas and not

in just one specific area, a notebox on each map contains information on
,

the distribution ar.d habitat uses of organisms which could not be niapped.

Areas of special biological concern, such as reefs, seagrass beds,'

beaches, dunes, offshore falands, marshes, and Class I shellfish waters;

have been indicated depending on their size, and on their economic,

ecological, or scientific importance. Each of these designations, for

example, species habitat, range, or status, has been shown on the maps

by a combination of symbols keyed to alphanumeric descriptions and

color.

In the collection, review, and analysis of the literature for this

,

inventory, certain facts about the adequacy, reliability, and timeliness

of the information became apparent. Primarily, the information portrayed

on the maps was obtained from a variety of sources through' personal

communications with Federal and state government agencies and several

private institutions; therefore, the data are only as reliable as the

source material. In addition, due to the scale (1:250,000) of the base

maps, and in some cases, to the large amount of information which could

not be portrayed at a single location without cluttering the map, only

significant species locations and distributions were presented.

.
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'There have been only two consistent criticisms of'the Ecolog! cal

Inventory. One is the inadequacy of the maps' scale and the accompanying

lack of detailed information, rendering the maps of limited use to'some

environmental planners. The second deficiency is a lack of population-

numbers on the maps.- ~ Population counts are especially critical when one-

is assessing the impact of oil spills and'other activities.

The 1:250,000 base maps were selected for numerous reasons, the

most important of which is that 1:250,000 is the largest map scale
,

completed for the entire United States. Many contributors felt that

existing research would'not support more precise display of natural

Others felt the information should not'be shown at a. larger.resources.

: scale in order to protect the resources (e.g. aerie sites of the Peregrine

falcon) from further perturbation.
-

,

To portray as much information as accurately as possible, draft

copies of each inventory graphic were reviewed by key personnel with-
;

j state organizations as well'as personnel from regional and field offices.
,

of the U.S. Fish and Wildlife. Service. During this final review phase,

| all comments were checked and verified, and then incorporated on the
f

final maps. Therefore, the information presented on the inventory
7

graphics represents the most reli^his information available to date

which can be displayed on rar% .t t is scale.

; . !

|
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Narrative Report

The format and organization of the narrative report which accompanies

each map set in the scrit 3 is structured geographically on a number of

discrete intervals. Each of these intercals covers about 78 to 260

square kilometers (30 to 100 square miles). The base map series (the

USGS National Topographic Map Series, 1:250,000 scale) contains a

Universal Transverse Mercator (UTM) grid with 10,000 meter centers which

has been employed to provide the basic reference system for describing

the biological resources within discrete intervals or bands. All

resources displayed on the map series were described and located according

to this reference system in the narrative report. A complete list of

all information sources contacted is included at the end of the report. -

Availability of Products

Maps produced for Ecological Inventory Series are for sale by the

U.S. Geological Survey. The narrative reports " Atlantic Coast Ecological

Inventory" and " Pacific Coast Ecological Inventory" are available from

Superintendent of Documents, U.S. Government Printing Office, Washington,

D.C. 20402.
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MAP USES

Site and land-use planners have found the maps useful in designating

areas to avoid when planning development of various kinds. Regulatory

agencies reviewing permits have used the maps to verify the accuracy of

environmental impact statements.- The maps have provided an alternative

to site visits for some reviewers, saving both time and money in the

permit review process. The maps have been especially helpful to upper

level decisionmakers reviewing the recommendations of field personnel.

Wildlife biologists have found the information on refuges and other

special management areas to be particularly useful, both for work in

protecting species and for coordinating their efforts with others in the

area.

Park and refuge personnel appreciate che educational aspects of the

maps: they can refer to the maps in explaining the presence of particular

species or habitats to visitors. The maps are helpful to educators in

showing the interaction of ecosystems and in preparing students for

field trips by alerting them to species and habitats in the area. The

maps are invaluable in allowing a newcomer to become familiar with a

site. They are also useful in recreational pursuits, by locating areas

where specified animals may be viewed or hunted.

Users find the maps valuable for an overview of an area. When used

in conjunction with more detailed mapping projects, the Inventory maps

give a more regional perspective, putting larger scale maps into context.
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The contribution of the Ecological Inventory Series to coastal

'planning and resource protection may never be fully assessed, but users

have accepted the maps as a valuable screening tool and nearly all have
'

proposed that the effort be continued and updated as a basic inventory

of natural resource locations.

POTENTIAL APPLICATION TO 10 CFR

The Ecological Inventory Map Series could be most useful as an

integral part of an information system consisting of aumerous data

sources during the preoperational phase of a typical land disposal
,

facility. The applicant would select a region of interest and apply the

Ecological Inventory as one piece of information to help narrow the

number of possible disposal sites. Because of the rarity of compila-

tions of this sort, a significant saving in manhours required for the

collection of reconnaissiance level information could be achieved with

the Ecological Inventory Map Series already available. The information

provide by the Map Series would be useful also in guiding the design of

potential disposal site studies of important ecological resources in the

area, the design of preoperational monitoring activities, the prepa-

ration of the environmental report, and in the regulatory review of the

license application.
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METEOROIDGICAL CONSIDERATIONS FOR
LOW-IEVEL WASTE DISPOSAL

I. Van der Hoven

Air Resources Laboratories
National Oceanic and Atmospheric Administration

8060 13th Street
Silver Spring, Maryland 20910

ABSTRACT
,

The assessment of long-term atmospheric transport and diffu-
sion of radioactive effluents emanating from low-level waste
burial sites is discussed. A widely-used, gaseous diffusion
model is presented. The required input to the model by means of-;-
hourly meteorological measurements and diffusion parameterization
is listed. An example of the average annual effluent concentra-
tion around an actual site is related to prevailing wind direction,
atmospheric stability and topography. Climatological factors are
also discussed.

INTRODUCTION

The Nuclear Regulatory Commission (NRC) licensing requirements for near-

surface disposal of radioactive wastes (1) specifies that the general public

must be protected from harmful releases of radioactivity to the environment.

These release pathways may appear in the surface water, ground water, soil,

plants, animals, or as an effluent in the atmosphere. Total containment of

the radioactive waste within the confines of the burial site is not thought

to be attainable, especially when the hazard is assumed to extend over a

anc frame of several hundred years.

The concern in this paper is the atmospheric release pathway of the

radioactivity. Specifically, an assessment of the long-term atmospheric

transport and diffusion of radioactive effluents emanating from the burial

site is required. The end result of such an assessment is the determination

189
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that the downwind concentration of the radioactive material which may be

released to the air does not result in an average annual radiological dose

to the general public that exceeds specified limits.

ATMOSPHERIC DISPERSION MODELS

Regulatory agencies such as the NRC and the Environmental Protection

Agency (EPA) have long used atmospheric transport and diffusion models to

determine site or facility suitability from an environmental point of view.

In the case of light water reactor facilities the NRC (2) suggests the use

of computed average annual concentrations to determine allowable routine

effluent release limits such that radiological dose limits are not exceeded.

These annual average concentrations <re a function of release height, wind

direction and speed, vertical diffusion rate, and the effluent release rate.

The computational expression for long-term average concentration over 22)

degree wind sectors is

5 = 2.03 F Q (xc u)" exp (-H /20z) (1)D g

where

5 = av rag gr und level concentration (Bq/m ) at a downwind
D

distance of x (m) and wind direction sector D,

F = joint fractional frequency of stability, wind speed, and

wind direction classes,

Q = uniform radionuclide release rate (Bq/sec),

c = vertical dispersion coefficient (m) for a given stability2

class and distance,

u = wind speed (m sec~ ),

H = effective stack height (m).
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Numerous computer codes, such as that of Sagendorf (3), utilize this ex-

pression to compute long-term downwind average concentration patterns.

ONSITE MEASUREMENTS

Before burial site is selected and burial begins, meteorological

measurements frora the site or from a location considered to be representative

of the sii' need to be collected for at least one year in order to provide

the input for the diffusion model discussed in the previous section. In-

strumentation capable of measuring wind speed and direction and the differ-

ence in temperature between two heights should be provided on a tower or

mast. The NRC (4) suggests that the wind and the lower height temperature

be measured at 10 m above the ground which is the standard meteorological

reference level generally accepted throughout the world to measure near sur-

face conditions. The upper temperature level should be at a height of about>

30 m above the ground. The wind speed and direction measurements are direct

input to the model while temperature difference measurements determine a

stability class which in turn defines the vertical diffusion coefficient as

a function of distance from the release. Another technique in determining

the stability class is to use the standard hourly weather ob ervations taken

at a nearby and topographically comparable National Weather Service Station.

As described by pasquill (5) Ehe stability class determination is a function

of the time of day, amount of solar insolation, amount of cloudiness, and

wind speed. Using this technique, the National Climatic Center in Asheville,

NC, by means of their Stability Array computer program (6), can provide joint

frequency tables ot wind speed versus direction as a function of stability

class for numerous weather stations in the United States.
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DISPERSION ASSESSMENT

The frequency distribution of wind speed classes versus 22) degree wind i

sectors as a function of stability class serves as the required input to

equation (1) . ' Also, Q, the radiological source tenn is needed if an assess-

ment of downwind concentration, X, is desired. Alternatively, one can ex-

press equation (1) in terms of relative concentration, that is, X divided
-3by Q which has units of sec m An example of such a calculation by.

Yanskey et al (7) for the Idaho National Engineering Laboratory assuming

a 23 m elevated source at the Central Facilities Area is shown in figure 1

for 16 wind sectors and for a series of distances to 50 km. Ten years of

onsite meteorological data was used. To obtain the average annual radiolo-

gical dosage the X/Q values in figure 1 should be multiplied by the release

rate of the particular nuclide in question and by the appropriate dose con-

version factor.

The shape of the isopleths of constant relative concentration shown in

figure 1 indicates higher values in the upper right hand and lower left hand

sectors. This in large part can be explained by the seasonal and annual wind

direction frequencies (commonly called wind roses) in figure 2. The data

covebs hourly values over a 12-year period taken at the CFA meteorological

tower. The prevailing wind direction is from the southwest and west southwest

with a combined frequency of 35 percent. A secondary prevailing direction is

from the northeast and north northeast. This helps explain the southwest-

northeast orientation of the isopleths.

Wind rose data and accompanying relative concentration patterns can be

helpful in determining the most advantageous location of the burial site with
!
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respect to nearby population centers. It can also be helpful in placing tem-

porary or permanent radiological monitoring sites once the disposal operation

has begun. Valley sites, in particular, often show preferred up-valley trans-

port in the daytime and downvalley at night. Although the Snake River valley

in southwestern -Idaho is about 100 km wide, it nevertheless shows this pheno-

menon. The much narrower river valleys in the eastern part'of the United

States show this feature even more. Consequently, since population centers

are often located on the flat terrain along rivers, particular care should be

exercised in locating burial sites _in these areas.

CffHER CLIMATIC CONSIDERATIONS

Burial failure modes such as surface erosion, floods, and settlement
,

are, in part, related to climatic factors. These include the frequency of

!

occurrence of high winds, the amount and intensity of precipitation, and dhe

frequency of extreme surface temperatures. Hurricanes, tornadoes, and thunder-

storms, in particular, are meteorological phenomena which combine extreme wind

speeds with heavy rainfall. Hurricanes can cause additional flooding along

ocean coastal areas because of storm surges combined with high tides. A sig-

nificant increase in average precipitation amounts may also have effects on

ground water flow rates. Extreme high temperatures may have an effect on

soil moisture retention, thus making the ground surface more susceptible to

soil erosion.

Climatic information on these extreme conditions is usually not avail-

able from the site itself because it takes a record of tens of years to obtain

usable statistics on these events. However, such information is available

from official government weather stations. Studies on extreme wind speeds (8)
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precipitation extremes (9), temperature extremes (10), and an evaluation of

extreme meteorological events in nuclear facilities (11) are a few examples.
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CE0 TECHNICAL SITING CONSIDERATIONS

Don Banks

U. S. Army Corps of Engineers
Waterways Experiment Station

Vicksburg, Mississippi

ABSTRACT

.The U. S. Nuclear Regulatory. Commission has a statutory
obligation to license and regulate facilities used to receive
and store radioactive wastes, including low-level materials.
Rules and position papers have been issued to address the pub-
lic's concern and rightful demand for a guaranteed, safe disposal
of the radioactive wastes. Performance objectives and technical
requirements in the proposed rule 10 CFR 61 that deals with the
disposal of low-level radioactive wastes contain several areas
in which geotechnical engineering will play a most prominent role.

.

INTRODUCTION

As the people of the United States view the national needs of the 1980's
and beyond, there is a continued awareness that these needs must be solved by
programs that are worthwhile (i.e. , in the nation's best interesta) and result
in projects that can be completed in a safe, economical, and timely manner.
Many needs exist such as in transportation systems, defense installations,
energy resource development and recovery, and the disposal of the hazardous

by-products of our industries. Industrial wastes can be classified in various
ways; however, while the volume of that portion classified as being radio-
active is small, the public's concern and rightful demand for a guaranteed,
safe disposal of the radioactive wastes is perhaps the greatest.

By statutory obligations the U. S. Nuclear Regulatory Commission (NRC)
has been directed to license and regulate facilities used for the receipt and
storage of all forms of radioactive wastes. The broad range in concerns over

the hazards associated with radioactive wastes has led the NRC to divide their
efforts into considering disposal of high-level wastes and low-level wastes
(LLW) separately. The NRC has prepared rules and position papers applicable
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to both divisions of radioactive wastes with the intent of addressing the
public's concern over safe disposal. At the same time, there is concern that-
the rules and papers ensure that disposal is achieved in accordance with
state-of-the-art / state-of-practice techniques but with adequate ficxibility to
allow engineering judgments to be.nnde and, as identified, research and devel-
opment activities to be pursued where technological gaps or constraints exist.

This symposium focuses on site suitability requirements in the proposed
rule on land dispor.al of low-1cvel radioactive wastes .and associated technical*

position papers as issued for public review by the NRC. The papers in the
proceedings of this symposium respond to the rule and papers from several
technical viewpoints. This paper, which gives a geotechnical response, does
not go into technical detail but is intended to stimulate discussion with

respect to these questions: Are additional criteria needed and, if so, what

'are they? What criteria are too restrictive? Can sites be found which meet
the criteria?

Geotechnical engineering provides the bridge between the broad fields of
geology and civil engineering by making use of the principles of soil mechanics,

rock mechanics, engineering geology, and hydrogeology. Geotechnical engi-

neering provides the means by which site screening, site selection, site

investigation, characterization, and evaluation / assessment can proceed through
the design, construction, operation, and maintenance phases of any project
(Figure 1). Depending upon the nature of the project, geotechnical engi-
neering can play a role ranging from one of decisiveness to one of passiveness.

4

In the problem of the disposal of low-level radioactive waste (near surface;

soil environment), geotechnical engineering will be'an area of consideration

of utmost importance to ensure safe disposal.

GE0 TECHNICAL ACTIVITIES

The life cycle of a typical land disposal facility can be broken into

five phases: preoperational, operational, closure, postclosure observation,

and maintenance and institutional control. The geotechnical activities of

site screening, site investigation / characterization (preliminary and detailed),

!

198
!

-. . - . . - __.



GEOTECHNICAL ENGINEERING

= Bridges between geology and civil engineering

Makes use of principles ofe

soll mechanics
rock mechanics
engineering geology
hydrogeology

Provides means to perform*

site screening
site selection
site investigation, characterization, evaluation / assessment
design

construction
operation
maintenance

of worthwhile projects in a timely, safe, and economical manner.e

Figure 1. Definition of Geotechnical Engineering

i
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design, construction, operation, and maintenance are related to all life cycle
phases to varying degrees of importance. The relationships are illustrated in

Table 1.

Site Screening Activity

In this activity (Figure 2), geotechnical engineers and engineering
geologists will usually concentrate efforts on review of existing data to

describe the conditions at several candidate sites. Onsite reconnaissance-
level surveys will be conducted to verify the accuracy of the existing data.

Through this activity sites will be categorized as to their ability to meet

the requirements of a land disposal facility.

Site Investigation /
Characterization (Preliminary)

In this activity (Figure 3), suitable sites will be investigated /

characterized in detail sufficient to determine the best of the sites. The
geotechnical personnel will perform preliminary geologic mapping and commonly
will follow up with limited surface geophysical surveys, a limited number of

borings, and then a limited number of tests on the materials.

Site Investigation /

Characterization'(Detailed)
In this activity (Figure 3), detailed geotechnical investigations will

be conducted at the selected site (s). Detailed geologic mapping will be

performed, followed by the main boring program to describe subsurface condi-
tions, to obtain test samples, and to provide access for possible downhole
geophysical logging and in situ testing equipment and for installation of
preoperational groundwater monitoring devices. Additional surface geophysical
surveys may be conducted to extend the subsurface information between borings.
Necessary material testing will be performed.

Design Construction
and Operation Activities

The design of features of the disposal facility will proceed from geo-
technical information and data collected from the site investigation /

200

- - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _



Geotechnical Activities
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A. Preoperational Phase
1. Disposal site selection

a. Data gathering * *

b. Planning e e

ll. Site characterization
a. Data gathering e e e

b. Planning e e e

111. Licensing Considered

D. Operational Phase

1. Construction * * *

11. Receipt of radioactive waste e e

C. Closure Phase Considered

D. Postclosure Observation and
' * * * * *Maintenance Phase

E. Institutional Control Phase Considered

Table 1. Relationship Among Geotechnical Activities and Life Cycle Phases
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SITE SCREENING ACTIVITY

TASK: Categorize suitability of candidate sites to meet performance objectives
and technical requirements.

APPROACH:

' Geologic maps
Geologic reports
Remote imagery

Use existing information Groundwater surveys<

Boring logs
Seismic surveys
Engineering reports

' Regional information
Topography
Soll stratigraphyto describe <

Sol! types
Hydrogeology
Engineering properties

Geologic reconnaissanceg,,
for verification of accuracy

PRODUCT: Reports in which candidate sites are categorized as being
likely suitable*

possibly suitablee

marginally suitable*

Figure 2. Stages of the Site Screening Activity
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SITE INVESTIGATION / CHARACTERIZATION ACTIVITY

TASK: Determine if selected candidate site (s) meet performance objectives and
technical requirements.

APPROACH:

e

Material types at sites
Site / material conditions
Stratification

' ' * ' ' ' " " "Perform detailed
geologic mapping Hydrogeologic features

Tectonic activity
Geologic processes

Description of subsurface
Test samples

with borings Access for downhole geophysical logging,

Access for downhole in situ tests
Access for hydrogeologic monitoring

s

' Subsurface structure / interfacing
and surface geophysical Material types

'surveys Material continuity
Material properties

s

'Both downhole in situ and laboratory to
determine design properties

porosity*

* saturation

with numerous tests *' density
strength*

permeability*

compressibility*

compaction behavior*
g

PRODUCT: Report (s) necessary to proceed with design, construction,
operation, and maintenance activities

Figure 3. Stages of the Site Investigation / Characterization Activity
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characterization activity (Figure 4). State-of-practice design techniques
should be used because of the long experience with their application to
geotechnical problems. Where performance objectives or minimum technical
requirements cannot be met using state-of-practice techniques, the identified
technology gap may require research and development studies or the application
of novel design techniques. However, in this situation, before the design
activity can be completed, the design'results should be verified by full-scale
field performance demonstrations.

Once the design has been completed, specifications for construction
methods and operational and maintenance procedures can be made. Further,

plans can be made for quality control programs and for continued geotechnical
data collection during construction. In particular, plans to continue to

collect geotechnical data must be made to ensure that subsurface conditions as

revealed by trenching are the same as determined during site investigation; if
not, additional tests and continued assessment must be made to determine the

correctness of the design. Geotechnical data will be available to correctly

plan for closure, postclosure observation, and maintenance and institutional

control of the facility.

Importantly, upon completion of the design and planning activities an

application for a construction and operation license can be made with assur-

ance that the public's health and safety is protected in accordance with
stated performance objectives and minimum technical requirements.

RELATIONSHIP BETWEEN GEOTECHNICAL
ACTIVITIES AND THE PROPOSED RULE

The previous discussion has centered on geotechnical activities and
i

their relationship to the life cycle phases of land disposal facilities. The

| NRC has proposed to add a new Part 61 to the rules in 10 CFR that describes

licensing requirements for land disposal of radioactive waste. Specifically,

when adopted, the rule will establish:

|
|

| e Performance objectives for land disposal of wastes.

Technical requirements for the siting, design, operations, ande
closure activities for a near-surface disposal facility.
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;

DESIGN ACTIVITY

TASK: Using information provided by site investigation /
characterization activities, design a facility using state-of-the-
practice techniques to ensure that low-level radioactivity waste
can be disposed in near-surf ace facilities in such a manner so as
not to endanger the public's health and safety. Provide
specifications for site construction, operation, and maintenance.

APPROACH: Use state of the practice to design an operational facility. identify
areas where technology gaps exist. Make plans for quality
control program and continued geotechnical data collection.
Prepare plans for closure, postclosure observation, and
maintenance and institutional control.

PRODUCT: Application for construction and operational license.

Figure 4. Function of Design Activity

,

I

i
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o Technical requirements concerning the waste form that waste
generators must meet.for the land disposal of waste.

e Classification of waste.

e Institutional requirements.

Administrative and procedural requirements for licensing a disposale
facility.

Many portions of the proposed rule require a knowledge of geotechnical
engineering, both on the part of the applicant and the NRC. Specifically, the

following paragraphs of the proposed rule require-geotechnical consideration
to varying degrees to be properly addressed.

e Subpart A - General Provisions

para. 61.2 - Definitions

para. 61. 7 - Concepts

The geotechnical considerations are shown on Figure 5.

o Subpart B - Licenses

para. 61.10 - Content of application

para. 61.11 - General information

para. 61.12 - Specific technical information

para. 61.13 - Technical analyses

para. 61.23 - Standards for issuance of a license

para. 61.28 - Content of application for. closure

para. 61.29 - Postelosure observation and maintenance

The geotechnical considerations are shown on Figure 5.

o Subpart C - Performance Objectives
para. 61.40 - General requirement

para. 61.41 - Protection of the general population from releases
of radioactivity

para. 61.42 - Protection of individuals frcm inadvertent intrusion

para. 61.44 - Stability of the disposal site after closure

The geotechnical consideratior.a are shown on Figure 6.

;

|
,
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Subpart A - General Provisions (pg 38089 ff)

para 61.2
Definitions General knowledge of geotechnical engi--

neering practice required. For example
" Active maintenance"
" Buffer zone"
" Commencement of construction"
" Disposal site"
" Disposal unit"
"Hydrogeologic unit""

" Monitoring"
" Site closure and stabilization"

para 61.7
General knowledge of geotechnicalConcepts -

engineering practice required'

Subpart B - Licenses (pg 38092 ff)

para 61.10
General knowledge of geotechnicalContent of application -

engineering practice required

para 61.11
General knowledge of geotechnicalGeneral information -

engineering practice required

10 CFR Part 81

Licensing Requirements for Land Disposet of Radioscllve Waste

Federal RegisterNol 46 No 142/24 July 1981/ Proposed Rules'pg .18081 ff

Figure 5. Relationship between Geotechnical Engineering and Subparts A and B;
10 CFR 61 (Continued)

1

1
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para 61.12
Specific technical information Detailed knowledge of geotechnical engl--

neering parameters, design procedures,
construction techniques, and monitoring
techniques required.
Specifically,

(a) Site description Geologic features.
| (b) Design features Infiltration of water

Integrity of covers
Stability of backfill and covers
Contact with standing water
Site drainage
Site closure and stabilization
Site maintenance
Site monitoring

(c) Design criteria to meet
performance objectives

(d) Design basis of natural
events

(e) Applicable codes and
standards

(f) Construction and Methods of construction
operation Drainage systems both to control su ' ice

and groundwater
(g) Closure plan
(h) Natural resources
(j) Quality assurance

program
(1) Environmental monitoring

program

l
1

10 CFR Part 81 -
Licensing Requirements for Land Disposal of Radioactive Weste

Federal RegisterNo. 46 No 142/24 July 1981/ Proposed Rules /pg 38081 ff

i
|

Figure 5. Relationship between Geotechnical Engineering and Subparts A and B;
i 10 CFR 61 (Continued)
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para 61.13
Detailed knowledge of geotechnicalengineer-Technical analyses -

Ing parameters, design procedures, construc-
tion techniques, and monitoring techniques
required. Specifically,

(a) Analyses of migration of |

radioactivity in
groundwater

(b) Analyses of long-term Erosion
stability Mass wasting

Slope failure
Settlement of backfill
Infiltration
Surface drainage

para 61.23
Standards for issuance of a

Requires a sufficient knowledge of geotech-license -

nical considerations on the part of the appil-
cant that he may properly document the
license application to assure the NRC that risk
to the public's health and safety will not be
endangered.

10 CFR Part 81

Licensing Requirements for Land Disposal of Radioactive Weste

Federal ReglsterNol 48 No 142/24 July 1981/ Proposed Rules /pg 38081 N

Figure 5. Relationship between Geotechnical Engineering and Subparts A and B;
10 CFR 61 (Continued)i

|

|
|

l
,
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para 61.28
Content of application for

closure Detailed knowledge of geotechnical consid--

erations required.

(a) Additlonal geologic data
,

(b) Results of tests, experi- *

ments, and analyses
relating to backfill of excavated areas

closure and sealing
migration

(c) Revised plans for backfilling
stabilization

para 61.29
Postclosure observation and

maintenance Knowledge of geotechnical considerations-

necessary to carry out observation and moni-
toring activities and perform necessary main-
tenance and repairs.

10 CFR Part 61
Licensing Requirernents for Land Disposal of Radioactive Waste

Federal Register /Vol 46 No 142/24 July 1981/ Proposed Rules /pg 38081 ff

Figure 5. Relationship between Geotechnical Engineering and Subparts A and B;
|

10 CFR 61 (Concluded)
|
.
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l

Subpart C - Performance Objectives (pg 38095 ff)
para 61.40 General requirement

para 61.41 Protection of the general population from releases of
radioactivity

para 61.42 Protection of individuals from inadvertant intrusion

para 61.44 Stability of the disposal site af ter closure
.

These general statements of performance will require detailed knowledge and
application of geotechnical principles in order to provide the necessary assurance to
the NRC.

10 CFR Part 61

Licensing Requirements for Land Disposal of Radioactive waste

Federal Register /Vol 46 No 142/24 July 1981/ Proposed Rules /pg 18041 ff

Figure 6. Relation hip between Geotechnical Engineering and Subpart C;10 CFR 61
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e Subpart D - Technical Requirements

para. 61.50 - Disposal site suitability

para. 61.51 - Disposal site design

para. 61.52 - Land disposal facility operation and closure
*

para. 61.53 - Environmental monitoring
The geotechnical considerations are shown on Figure 7.

,

e Subpart E - Financial Assurances

e Subpart F - Participation by State Governments and Indian Tribes

e Subpart G - Records, Reports, Tests, and Inspection

The geotechnical considerations of these subparts require only
general knowledge of geotechnical practices.

DESCRIPTIONS OF GE0 TECHNICAL CONSIDERATIONS

|
The previous discussions have made broad references to geologic param-

eters, design procedures, quality control, groundwater monitoring, etc.,

without much detail as to what is involved. The NRC through contract with

engineering firms and interagency work. agreements with other government agen-

cies is in the process of providing the necessary definitions. One such
I agency is the U. S. Army Engineer Waterways Experiment Station. Through

-agreements with the NRC studies are being conducted in the Geotechnical Labo-

ratory as follows:

e Technical Assistance on Site Characterization and Monitoring

Task 1. Identify. Site Parameters for Investigation

Site parameters will be identified that should be investigated

and evaluated to demonstrate the suitability of a site for the

' disposal of LLW and to provide information nee'ded for design and
construction of a near-surface. disposal facility.

Report date . . . . . . . . . . . . 31 Jan 1981. . . . . . . .

i

|
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i

Subpart D - Technical Requirements (pg 38095 ff)
para 61.50

Detailed knowledge of geotechnical engineeringDisposal site suitability -

screening and site characterization techniques
required. Specifically,1

(2) Site shall be capable of being characterized, modeled, analyzed, and
monitored.

(4) Avoidance of areas with economically signifitet natural resources.
(5) Site must be well drained and free of flooding and ponding.
(6) Upstream drainage areas must be minimized.
(7) Water table at such depth to prevent intrusion into waste.
(8) Groundwater discharge must not originate in hydrogeologic unit.
(9) Avoidance of areas of active surface geologic processes such as mass

wasting, erosion, slumping, landsliding, weathering.

10 CFR Part 81

Ucensing Requirements for Land Disposal of Radioactive Weste

Federal RegisterNot 46 No 142/24 July 1981/ Proposed Rules /pg 38001 N

Figure 7. Relationship between Geotechnical Engineering and Subpart D;
10 CFR 61 (Continued)
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para 61.51
Disposal site design Detailed knowledge of geotechnical engineering-

parameters design procedures and construction
techniques required. Specifically,

(4) Covers must be designed to prevent waterinfiltration, to direct percolating
or surface water away from the buried waste and to resist degradation by
surface geologic processes.

(5) Surface features must direct surface water away from disposal units.
(6) Site must be designed to eliminate the contact of water with waste during

storage, the contact of standing water with waste during disposal, and the
'

contact of percolating or standing water with wastes after disposal,

para 61.52
Land disposal facility

operation and closure General knowledge of geotechnical engineering-

parameters required. Specifically,

(5) If void sp:sces between waste packages are filled with soll.
(9) To provide adequate closure and stabilization measures.

para 61.53
Environmental monitoring Detailed knowledge of geotechnical parameters-

and monitoring techniques required. Specifically
;

data required to characterize site in terms of i

geology and seismology and to provide data that
can be evaluated in terms of groundwater migra-
tion of radioactive elements.

10 CFR Part 81
Ucensing Requiremente for Land Disposal of Radioactive Weste

Federet RegteterNol 46 No 142/24 July 1581/ Proposed Rules /pg 30001 ff

Figure 7. Relationship between Geotechnical Engineering and Subpart D;
10 CFR 61 (Concluded)

;

;

!

J
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; Task 2. Identify Recommended Laboratory and Field Testing Tech-

niques to Investigate the Site Parameters :

The recommended laboratory and field testing techniques needed
1

j for investigation of site parameters (identified by Task 1) will

be described. ,

Report date . . ... . . . . . . . . . 28 Feb 1982'- . . . . . . .
.

Task 3. Identify a_ Comprehensive Program for Monitoring

A recommended program and appropriate instrumentation for monitoring
i

the site will be identified.

Report date . . . . . . . . . . . . . .-30 Sep 1982. . . . . . .

e Trench Design and Construction Techniques

1 Task 1. Identify Practices Currently In Use

A' review and evaluation of domestic and foreign publications on

the disposal of low-level radioactive wastes, hazardous wastes,

and sanitary landfills will be made, with an assessment of state-
.

[ of-the-art practices.

Report date . . . . . . . (d ra f t ) . . . 15 Dec 19 81. . . . . . .

! (final) . . 30 Sep 1982 -" ~

! 'Ta.k 2. Assess Feasibility of Using Existing Practices

The feasibility of using each of the practices identified above

will be assessed for existing disposal sites.

Report date . . . . . . . (draft) . . 28 Feb 1981. . . . . . .,

t

(final) . . 30 Sep 1982

Task 3. Assess Engineered Improvements

The feasibility of using various engineered modifications to

improve the expected performance of the recommended' designs and

construction techniques (from Task 2) will be evaluated.
4

Report date . . . (draf t) . . 30 Apr 1982. . . . . . . ....
-

.

(final) . . 30 Sep 1982.

L

t

r
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Task 4. Develop Review Procedures and Industry Guidance

A Technical Position Paper will be prepared to provide for dis-
tinguishing among different types of sites with a recommendation

of trench design and construction technique appropriate for each
type of site.

A Standard Review Plan will be prepared to detail the critical
parameters for review in each of the trench designs, construction
techniques, and engineered modifications.

Report date . . . . . . . . . . . . . . (d ra f t ) . . . 31 Jul 1982

(final) . . 30 Sep 1982

Geotechnical Quality Control (pending)e

Task 1. Identify Site Parameters
,

Site geotechnical parameters that should be tested, observed,<

and documented during construction, operation, and closure of
the site will be identified.

Report date (tentative) . . . . . . . . . . . . . . 31 May 1982
Task 2. Identify Testing Techniques

Recommended laboratory and field testing and observation techniques
needed for investigation of the parameters listed above will be
identified.

Report date (tentative) . . . . . . . . . . . . . . 30 Sep 1982
Task 3. Identify a Quality Control Program
Recommended quality control programs and documentation to be used
during site construction, operation and closure of a low-level
waste disposal facility and during construction of waste retention
systems at uranium recovery facilities will be identified.

Report date (tentative) . . . . . . . . . . 31 Dec 1982.....
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CONCLUSIONS

The safe disposal of low-level radioactive wastes in near-surface land

disposal facilities is a pressing national need. The NRC has acted in a
responsive manner to identify problems associated with disposal and has for-
mulated rules by which disposal will be accomplished in such a manner as not
to endanger the public's health and safety. Several areas of consideration in
licensing a disposal facility involve geotechnical engineering. Such areas

are divided between performance objectives and technical requirements. The

NRC has commissioned studies that will provide technical reports, position
papers, and review plans dealing with various geotechnical aspects but
including:

Site Parameters for Investigationse

Trench Design and Constructione

Geotechnical Quality Controle
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PANEL DISCUSSION WEDNESDAV MORNING

The panel discussion section has been edited and represents a summary
of the technical questions and responses. Also questions and answers
addressing the same categories have been grouped together.

The panel discussion has been recorded in its entirety and a
transcript is available from the Nuclear Regulatory Commission.

The panel consisted of:1

D. Jacobs - Chairman, Evaluation Research Corp., Oak Ridge, TN
J. Robertson - U.S. Geological Survey, Reston, VA
D. Schreiber - Schreiber Consultants, Coeur d' Alene, ID
't. Zittel - Oak Ridge National Laboratory, Oak Ridge, TN
A. Sherk - U.S. Fish and Wildlife Service, Washington, D.C.
I. Van der Hoven - National Oceanic and Atmospheric Administration,

Washington, D.C.

F. Galpin: Wind may be one factor of interest, but a more vital
meteorological parameter is precipitation. Can you coment on the
availability of measurements for precipitation, the suitability of
transferring the results of such measurements from one location to
another, and how one might go about that? How representative is
precipitation data over time, especially considering that the maximums
and minimums may be critical in this instance?

1. Van der Hoven: Our national record for precipitation is much better
than for wind direction and w nd speed. All you really need toi

measure precipitation is a bucket. There are thousands of
co-operative observers in the national system. They usually have an
instrument shelter with a barograph to measure pressure and maybe a
thermograph to measure temperature. They also have a rain gauge, but
no anamometry or exotic instruments. Thus, we have many points of
precipitation collection over many years, and we're in good shape with
regard to precipitation. We have many more points than we do for wind
and speed.

There's always a question as to whether you can find a station or a
collecting point that is representative of your site. The chances are
a lot better for data on precipitation than for wind speed and wind
direction.

F. Galpin: Into what time span is the precipitation data broken down?

I. Van der Hoven: Most of it is hourly. Some stations just require a
daily reading, so you get daily precipitation amounts. Those that
have recording gauges give itby hour, or by minute, because it's
recorded on a chart.

J. Hill: Dale Smith mentioned that the roots of the review process are in
NEPA. Is the licensing of a regional compact facility by an Agreement
State considered a major federal action?
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H. Zittel: Actually, that is a legal question, and, by definition, I am
not competent to answer it. It is my guess that the NRC would
consider it a major federal action and would require an EIS. Only the
licensing agency can make this decision.

J. Hill: A number of states are negotiating compacts, ar.d I think this is
a very important consideration for those compacting groups.

One of the things that has been considered in the draft language is
that all members would become Agreement States. If language like that
is adopted by these various compact commissions, the question will
need to be addressed.

H. Zittel: I agree with that. We have done work with a number of
Agreement States, but in each case they have asked the NRC for help.
The question as to what the route would be under NEPA for such a
compact is strictly a legal question.

J. Hill: If the roots of the whole site suitability issue are in NEPA, and
we're basing technical criteria on that process, I would like
clarification.

R.D. Smith: I could give you a definite "I don't know." The question, as
I understood it, was that if an Agreement State issues a license, is
this a major federal action? On the surface, the answer is obviously
no, because it's a state action.

The Uranium Mill Tailings Control Act requires Agreement States to go
through a process to license uranium mills that is comparable to that
of the NEPA process that the federal agency would have to go through.
Language to that effect has been introduced in various bills in
Congress, none of which have become law.

There are no requirements for an Agreement State to conform to the
NEPA process. Some states have equivalent state laws; for example,
Washington requires a process similar to the federal NEPA process.

There are questions that could be examined as to the congressional
approval of the formation of a compact. An interesting question is:
Is the formation of a compact a major federal action for which there
should be an environmental impact statement written? But, a state
license does not require the NEPA process to be followed.

E. Watson: A much larger problem than low-level waste disposal is the one
of non-radioactive or chemical, waste disposal. Is there a regulation
for chemical waste dumps? Ana, is the proposed 10 CFR 61 parallel or
consistent with that regulation?

P. Skinnar: Presently, there are no landfill requirements under the
Resource Conservation and Recovery Act promulgated by EPA, because the
proposed ones were withdrawn by EPA. If at any future time they are
reproposed, it's questionable whether they will mirror the work done
by NRC.
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Having been through the agonies at West Valley in the last decade,
there seem to be some important issues that this conference has not
addressed in detail; namely, although the site may be qualified for
the disposal of low-level waste, the performance of that isolation
system seems to be determined more by. the materials emplaced than the
geo-technical characteristics of the site.

Does anyone on the panel have any observations that might shed some
light on the question of such issues as settlement, infiltration of
water which becomes leachate, removal of the leachate, and those items
which have geo-technical ramifications, and operation ramifications as
well?

The experiences at Maxey Flats, Sheffield, and at West Valley, all
mirror particularly difficult problems associated with differential
settlement, slumping and cap repair, which has caused tremendous
expmses.

J. Robertson: I think the NRC recognizes that problem in the proposed new
regulation by speci fying criteria for waste form and the waste
segregation classification system. The waste form has obviously been
a factor in tenns of the bathtub effect and trench cap integrity.
West Valley could be a good site if it were not for the settlement of
the waste, the compaction of the waste after burial.

We know that compaction and degradation processes last for decades.
Sites that have been operating for decades, such as Oak Ridge and
INEL, they continue to require trench cap maintenance from continued
settlement. So the degradation process is a slow one. It's important

to eliminate the combustible, compactable materials at least for
longer-lived isotopes. That can be done fairly easily with some
engineering and some money. I think better trench caps are possible

to enhance runoff and decrease infiltration. There hasn't been much
incentive to build better trench caps. I think the incentive will be
in the regulations and meeting the criteria.

I don't think there are overwhelming problems. They involve a total
systems approach to the criteria, not just a geologic approach.

L. Mezga: Do you feel if we apply these criteria to the existing sites
which have been cl osed, that any of those sites would not be
acceptable at this time?

J. Robertson: The USGS will never make a judgement on whether the site
meets legal criteria, because we enjoy the position of not being a
regulatory body.

It's possible that some of the closed sites could meet the
geo-technical criteria. It's obvious that the waste content criteria
cannot be met in some cases. Transuranics are no longer allowed, but
Maxey Flats and some of the other sites have transuranics in them. I
think some of the waste forms may not qualify at any of the existing
sites.
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D. Banks: I mentioned some of the studies that we were doing at the Corps
of Engineers. A certain part.of that is to re-visit some of the six

sites, and to apply the criteria to those. We're just now starting in
those studies. We hope to have an answer to that question by the end
of this fiscal year. Right now I have no basis for answering the
question.

D. Jacobs: The site suitability requirements apply to the original
selection of the site. But the site may not continue to perform
satisfactorily. On the other hand, 10 CFR Part 61 would allow
trade-offs between the native suitability of the site and engineered
changes in the site that would last for the hazardous lifetime of the
waste.

In your judgement, do you think you could come up with geo-techniccl
improvements to a site that would allow a marginal site to become a
suitable site?

D. Banks: We always like to think that this is possible. That is to
correctly assess the site characteristics, and to engineer a solution
that will allow the project to operate over its lifetime.

There are problems that can be engineered around, such as drainage and
infiltration. But one of the problems in addressing that particular
problem is the use of man-made materials. Some of the proposed
solutions may require materials for which the life cycle knowledge of
performance is not known. In other words, if we use geo-technical
styles or filter fabrics, there hasn't been adequate experience to
know if they will hold up for a hundred years or five hundred years or
whatever the requirements may be.

But if natural materials, such as sands and gravels, can be used for
drainage or leachate collectors, there is no reason to suspect that
they will deteriorate with time. It may be possible, through using
systems that have been in use for many years, to engineer around
problems that arise. The word " marginal" may not mean that same thing
to everyone. There may be a definition: likely suitable, probably
suitable, etc. That is said in the context that a likely suitable
site is one in which you have thought through the entire' engineering
process, and from indications that you see from the site screening or
the site selection stage, that it is possible to overcome any of the
problems you've identified in a manner that uses a construction
technique or a design practice in which there has been a lot of
experience, and that you know will work from your engineering
experience.

G.L. Meyer: I would like to respond to the question about whether, if they
could have avoided some of the problems, the existing sites would be
sati sfac tory. I would like to review a little a history during the
period when the sites started, and the practices in the earlier days
of disposal. As I understand it, the containers were not supposed toi

provide containment after emplacement: there was not much thought to
| the retention of the waste by its waste form. Also, the engineering ,

| of the trench caps probably wasn't as good as it could be. |
\ :
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The sites were not really looked at as a system. Talking informally
with people involved with waste disposal, the attitude was " Kick it in
the trench and cover it up," and the ground would take care of the
entire problem. I think we found that isn't exactly true.

We had a team from the Office of Solid Waste visit a commercial site
that was a dual chemical and radioactive waste disposal site. In
their visit, they looked at the radwaste site and reported on the
practices they were using, and concluded that the site "wouldn't make
a very good sanitary landfill."

I think the current regulations as proposed, and the people and
organizations involved with disposal are realizing that a disposal
site is a system which involves hydrogeology, the waste form itself,
and site engineering. I am hopeful that, considering these factors as
a whole, great improvements could be made, and we could get a
satisfactory site located.

D. Jacobs: The sense of my question was not so much whether these sites
were performing satisfactorily, but if they would meet the criteria in
10 CFR Part 61. We don't want to lull ourselves into a false sense of
security that just because a site meets the minimum requirements of 10
CFR Part 61 it will perform satisfactorily over the lifetime required.
There are some other factors involved, such as site design and
operation, that are also of importance.

Obviously, there are going to be some trade-offs. It's very difficult
to visualize problems occurring at some sites, despite the degree of
control of _ operation. At other sites more careful control will be
required because they may be more fragile with respect to long term
stability.

J. DiNunno: Yesterday it was mentioned that three different agencies are
working on hydrologic or transport models. Have those models been
applied to the existing sites, and, if so, what do they show? Have we
learned anything from the existing sites that could be applied to
future sites?

I'm under the impression that an attempt to do some modeling at Maxey
Flats was not very successful; that observations and predictions from
models didn't match very well . There was also some translocation of
material at Beatty that I don't think was very well modeled. We are
developing and appear to be putting a lot of work into models that we
will be applying in the future. We talk about confirmation and this
seems to be an opportunity.

In the same vein, discussions about airborne dispersion leave me a
little bit troubled. In 10 CFR Part 61, the emphasis is on hydrologic
transport, and I think that's correct. But have there been any
airborne transport measurements, or any indications of airborne
transport of material s at these low-level waste sites? To my
knowledge, the answer is no, but I may not be totally informed. If

the answer is no, then should this be emphasized at all in 10 CFR Part
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61 or is it included because we have done this so thoroughly, largely
in connection with nuclear reactor facilities?

I raise these questions in the context that we seem to be applying to
a 20-to-50-acre facility the same sort of concern, ecologically,
demographically, hydrologically, to much larger complexes with much
greater public heal th and safety risks. It behooves us of the
technical community not to make this a bigger problem than it actually
is. We should not underestimate it, but certainly we should not
exaggerate it.

,

Have we done anything in the way of modeling on existing sites, both
air and water, that would tie in with requirements we're proposing
down the road?

D. Schreiber: I'm not really familiar with the modeling that's going on at
EPA. I know the USGS has been involved in modeling at some of the
low-level waste sites. And NRC, obviously, is setting up some models
and doing some work.

To my knowledge, most of the work has been developmental in nature,
and the ultimate objective is to try to validate, or verify the models
with field data. I would have to cut off my answer at that point, in
that that's my viewpoint of where hydrologic modeling stands.

C. Little: ORNL is developing the assessment model for EPA. To date, we
have not applied it to existing sites. We are developing data sets
for Beatty, West Valley, and Barnwell, and in the next few months we
will apply it to those sites.

EPA will run the code to estimate the heal th risk, under certain
scenarios, to populations residing around those three facilities.

D. Siefken: NRC has been developing an in-house capability for modelin
The USGS has been modeling groundwater flow at Barnwell, and will, g.in
the near future, publish an open file report. NRC has a contract with
USGS to investigate the groundwater flow system and develop a modeling
capability for Sheffield, and off-site from Sheffield to the east, to
the natural groundwater discharge areas.

Speci fically, NRC is just getting started in developing a modeling
capabil ity. We've looked at models in two different groups; overall
systems type models and models for site specific application.

The overall systems type models will consist of the SAI model which
was published last fall and a modified version of the Dames and Moore

~

mode 1 prepared for the Atomic Industrial Forum. The modified model
was used to support the draft environmental impact statement which is
currently out for public comment.

With respect to site specific modeling, we have a modified version of
what we call the CODELL model, which was presented at the Waste
Management Symposium in Atlanta in 1977. It is a one-dimensional flow
and transrcrt model.
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Our major emphasis to date has been the groundwater pathway. In the
future, we will include other pathways, such as the atmospheric
pathway, to see what's happening with respect to trench gases that are
generated at the existing and future sites.

With respect to two-dimensional groundwater flow and transport, we've
tried to concentrate initially on models which are well documented and
generally available to the public. In January 1982, we will publish
in a NUREG document a modified version of the USGS two-dimensional
finite difference method of characteristics code that was published by
Lenny Konokow and John Bredehoeft. A contractor has modified the
documented version of that code to include radionuclide decay and
sorption, so that we can look specifically at transport of
radionuclides.

We also have brought in-house two codes that George Yeh has developed
at the Oak Ridge National Laboratory, the FEMWATER and the FEMWASTE
codes, which are two-dimensional finite element models for groundwater
flow and transport.

Other NRC activities are somewhat more specific in their application.
We are sponsoring next March 23rd and 24th in Seattle a two-day
symposium on the state-of-the-art of Unsaturated Flow and Transport
Modeling. As in our criteria in the regulation, we're primarily
looking for disposal above the water table, with the one specific
exception of when molecular diffusion dominates groundwater flow.

The unsaturated flow and transport modeling will be very significant.
It is a developmental art, and we're reviewing the status of that art
and what the model capabilities are. We have a contract with Battelle
Pacific Northwest Laboratory to make this review and they will host
the symposium in March.

In addition, looking at even more specific applications, NRC has a
contract with the Illinois State Geological Survey in Champaign / Urbana
to consider the movement of moisture through trench caps, particularly
trench caps made of layered earth material s. We're essentially
testing the wick effect. They have applied three or four different
unsaturated flow models to the 'lovement of moisture under varying
temperature conditions which would simulate natural temperature and
moisture changes in the field for trench caps that were in place. The
initial portion of the study, the mathematical simul a tion , is
completed. They're now moving into large scale laboratory testing of
trench cap systems, and, in spring, we will build some trench caps in
the field and monitor the movement of moisture and temperature through
those trench caps to confirm the results of modeling.

Right now we really don't have a single model, and we really don't
ever anticipate it being a single, unified model. We're looking at
overall systems models and models for site specific applications. We
will have to have a model where the assumptions that lie behind the
model are met at that particular site, and the data requirements that
the model demands can also be satisfied through characterization.
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There will be different parts of the site that require different
model s. In the Branch Technical Position which was circulated in
draft form today, for instance, water budget would be one of the items
which would typically require modelinq at a site. In January we will
have a NUREG report prepared by a staff member on calculation of a
water budget for a low-level waste disposal facility.

So we have some documentation which will be available very shortly,
and several symposia like the one in Seattle should help. I would
note that next May and June in Philadelphia the American Geophysical
Union will have a session on radwaste and the unsaturated zone which
will include modeling applicable to low-level waste disposal sites.

J. Robertson: The USGS has done modeling work on several sites. We have
successfully modeled the saturated flow system at West Valley in
two-dimensional cross-section form. And that's " verified" by matching-
model generated data with field data in two-dimensional vertical
fashion.

We have had some successful modeling at Barnwell that's not published
yet. But it appears to look good in terms of a two-dimensional flow
system.

We worked on unsaturated zone modeling at Beatty, Nevada. It's crude
but it seems to be going well.

We successfully modeled the ground water flow system at the old
Argonne National Laboratory site at Palos Hills, Illinois, and are in
the process of modeling the transport of tritium at that site, it
looks very amenable to good modeling, with verified. data.

We haven't modeled Oak Ridge, and we're in the process of doing some
modeling at Sheffield.

R. Wood: The gentleman from NRC didn't respond to the part of the question
having to do with model verification based on the incidents and
performance we've seen at existing sites. This is being done by USGS,
which is good, but the NRC people are ultimately the ones who must
determine whether a modeling effort, from the input data to the end
result, is or is not satisfactory; that is, capable of making
predictions that are adequate for licensing use. '

What will the NRC be looking for in model validation before models can
be relied on for regulatory purposes? And, what is NRC doing to get
us to the point where we can produce what it is they'll be looking
for?

D. Siefken: With respect to model validation, the first thing NRC has
tried to do, since we really are just beginning to internalize the
modeling capability within cur group, is look at models which are
available, that have been widely used, and that are well documented in
the literature. They have been tested against both the mathematical
solutions and, in the case particularly of the two-dimensional finite-
difference code from the USGS for groundwater flow and the transport
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modeling we are using, against field measurements of actually released
contaminants.

We feel that the codes we have selected to date are useful, given the
restrictions that the data necessary to satisfy the modeling needs for
the specific site can be characterized, that the assumptions
underlying the model are met by the phyLeal conditions at the site,
and tht we have the appropriate boundary conditions and homogeneity
that the model demands.

The first task in the contract with Battelle Northwest Laboratory on
the unsaturated flow and transport modeling will specifically review
the existing model s and the available documentation. We're not
looking at models that aren't documented, because we don't feel they
would provide adequate guidance to the user. We're looking at those
model s where there is a likelihood that we won't argue with the
licensee as to the selection of the model, and which we would accept
if the licensee demonstrates the applicability to his site.

The symposium which will be convened in March will specifically have
sections with respect to mathematical consistency with field data,
that is, previous migration.

USGS and NRC have modeled Barnwell using the method of characteristics
flow and transport modeling. The results indicate that there will not
be releases at points of interest which would exceed the appropriate
standards.

As far as migration at the site which would match the modeling
resul ts, our modeling is relatively conservatiive, and we do not
anticipate releases at the concentration level s predicted by our
modeling.

At this time the monitoring system for the site does not show any
concentrations which would approach the concentrations that were
predicted by the models. We anticipate that the results of modeling
will be continually compared to the monitoring data for any particular
site, to continue to confirm that point.

1. Van der Hoven: Long tenn atmospheric dispersion models have been tested
on identifiable releases. One example is a rather routine release
from the Savannah River plant. We tested models against that release
and have come within a factor of 2 of agreeing with the monitoring
data downwind to a distance of 130 kilometers. We will not need to
consider this great a distance in the case of near-surface burial.

I feel fairly confident that if we had such data, routine releases
from a burial site would match with the model results. But as far as
I know, that type of monitoring data is not available, primarily
because the levels are so low they can't be distinguished from
background and you can't get reliable measurements.

D. Jacobs: One of the points mentioned in the question was, have emission
rates been measured? To my knowledge, there have been measurements
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made of the presence of gaseous materials above a shallow land burial
trench. But I don't know of any measurements that have been made of
the rate of emission.

P. Lohaus: There have been some experimental data developed at at least
three of the commercial sites regarding gaseous releases. As a part
of the environmental impact statement, we looked at those pathways of
potential release, and keyed in on three key pathways: water, plant
and animal intrusion, and gaseous releases.

|
In Appendix M to the EIS, we looked at some of the existing data. For i

example, Matuszek, with the New York State Department of Health, has
analyzed the concentrations found above a trench. He developed a
procedure and measured methane and tritium.

Measurements made of trench gas were made at Maxey Flats and Beatty.
They were not rate measurements but concentrations.

W. Thompson: In 1978 EPA issued regulations on hazardous waste disposal,

addressing design of trenches using liners of different designs;justone
was a synthetic polymer plastic with a clay barrier, and one was
a five-foot clay barrier. In NRC's initial drafts of 10 CFR Part 61,
there was a discussion of siting in soils with in situ permeabilities
on the order of these recommended by EPA for hazardous waste disposal.
I could discuss several instances where you might want cut-off walls

; to stop the horizontal migration of water.

Can you identify any instance when you'd want to use a total liner,
for, both ti)e bottom and the sides of a disposal trench.

P. Lohaus: I want to respond to the question in tenns of the relationship
of NRC's 10 CFR Part 61 requirements and the requirements which EPA is
developing through RCRA.

NRC tried to consider all of the various rules, regulations, and
criteria that we could identify, both on the part of the states and
also other federal agencies, including EPA, as a part of the
background in developing 10 CFR Part 61. Appendix N of the EIS
contains a review of many of the documents we considered.

The primary difference, at least one of the differences thit I feel is
| significant, is the concept of a liner in the proposed RCRA

regulations. We've tried to avoid that type of situation because of
,

the potential of creating a long term water management problem wherei

you would need to pump, collect, and treat trench leachates. Our
approach has been to achieve a stable site so that the need for
collection and treatment of leachates would not be required.

l
The Corps of Engineers has designed a complete cut-off liner for!

| certain instances, not for the hazardous waste problem but for
problems such as the Rocky Mountain Arsenal, in which there isi

| chemical migration beyond the boundary of the arsenal. A 6500-foot
long complete cut-off trench was installed into the bedrock to
completely isolate the alluvial aquifer. It's being treated as an
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underground dam. The complete success of the system requires that
water be pumped out from behind the barrier, treated, then re-injected
on the other side of the barrier, mainly to keep the groundwater flow
as it was before being interrupted by the cut-off.

If such total cut-off systems are designed fo* shallow land burial
facilities, they will require pumping and treatment of any leachate
that gets into the holding area. There might be some possibility of
designing a cap, with a filter placed in the cap so that water does
not run off but infiltrates into the cap. It wotid be caught before
it reaches the bottom of the cap and be drained off by gravity.

229

,

- - - - - - . . _ _ - - - - _ - _ - - _ - _ _



_ _ _ __ _ - _

4

PANEL DISCUSSION WEDNESDAY.AFTERN0ON

The panel discussion .section has been edited and represents a suianary
ef the technical questions and : responses. Also questions and answers
addressing the same categories have been grouoed together.

The panel . discussion has been recorded in its. entirety and a
transcript is available from the Nuclear Regulatory Commission.

The panel consisted of:

D. Jacobs - Chairman, Evaluation Research Corp., Oak Ridge, TN
J. Robertson - U.S. Geological Survey, Reston, VA
G.L. Meyer - Environmental Protection Agency, Washington, D.C.
B. Fish - Manager of Maxey Flats Project, State of Kentucky,

Frankfort, KY
L. Mezga - Oak Ridge National Laboratory, Oak Ridge, TN

D. Jacobs: We have one residual question from yesterday that was not
.

answered: What are the respective responsibilities of EPA and NRC
with respect to setting criteria and standards for protection of
public health and environmental quality?

.G.L. Meyer: Somebody uced the expression " speed limit": The position of
EPA is to establish what a safe speed . limit is; we expect NRC to
enforce that speed linit. That is, EPA.would determine what would be
an acceptable release vo the environment because we realize that'there
probably is no perfect if te.

We recognize that one can modify or compensate for the characteristics
of a site using waste form and engineering, but we will' try to define
acceptable levels by taking into account social and economic
considerations. It would also have to meet basic public health
standards. EPA would not regulate in any way.

The NRC would have the responsibility to make sure that the sites
licensed by them or Agreement States would meet these limits.

R.D. Smith: .I think that's a fairly accurate description of the way NRC
sees it as well. EPA has responsibility for establishing generally
applicable environmental standards; that is, standards of radiation
that are intended to apply to the broad spectrum of the public rather
.than occupational workers and persons inside the facility.

A specific example is already in place, the EPA standard for fuel
cycle facilities in 40 CFR Part 190 which establishes the maximum
level of exposure that an individual may receive offsite as a result
of the ' operation of any kind of facility in the nuclear fuel cycle.
In evaluating the facility, NRC would consider, among other things,
the ability of that facility to comply with the EPA standard. We

would consider the effluent treatment system, the equipment and
procedures that are used.
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The parallel in low-level waste management would be our performance
objectives which relate to the protection of offsite populations from
releases of radioactive materials, a standard which would be set by
EPA for the acceptable exposure limits for a person in the general
population from the operation of a low-level waste facility.

NRC, as explained in the EIS, has chosen a value as a surrogate EPA
standard pending the development of such a standard by EPA. The
surrogate dose limits are 25 millirem whole body dose or 75 thyroid

; dose at the site boundary. The EPA standard would impinge on 10 CFR
Part 61 at the site boundary of a low-level waste facility.

Over the last couple of years that I have been involved in the NRC
low-level waste program I ve taken a second look at what we're doing
in NRC.

The program plans for DOE, for EPA and for NRC, are similar but there
is not really a correlated, coordinated pl an. DOE is conducting
studies to develop technology and information, EPA is developing a
standard and NRC is going to implement all of that knowledge and
standards through regulations. The only thing is when you look at the
program the schedule looks like a mirror image. NRC has issued a
regulation, but EPA will not have its standard until some time in the
future. DOE has confimatory studies that go on years beyond that.

It causes me to feel uncomfortable, yet at the same time I feel some
degree of confidence. NRC is motivated to get out of the way in terms
of getting this process moving.

We think that the technical knowledge of low-level waste disposal is
sufficient to promulgate regulations or we wouldn't have done it. It

may not be complete or the most sophisticated, and it may not have all
the answers; but it is sufficient.

To the extent that this facilitates the process I feel good. I am
, sometimes uncomfortable when I read and hear reports and descriptions
| of all the great work that's being conducted to establish the

technical basis for things we've already written down on paper.

I came away from this meeting with a feeling that in site suitability 1

we either knew what we were doing or we guessed the right things. I
also hear that there are a lot of things that could be more complete
and that we could know more about it. But we're going to have an

| effective regulation on the books as law in less than a year. I made !

l a commitment to have this done before the end of October, and I see no
reason why it won't happen.

From then on it's going to be a matter of NRC doing our job to carry
.

out the licensing process. I don't know what that will take. We've
'

never licensed a site. The last site was licensed by the State of
South Carolina in 1971, and it was not licensed to these standards and

| criteria, and not in the kind of mood and arena we have today. I've
got to admit it's nothing but a guess at this point but from the time
somebody walks in the front door with an application until they walk
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out with a license will probably be about two years. We will look at
ways that this can be speeded up, but the process involves action,
such as the NEPA process, and that has built-in times that are
inviolable. Public comment requires a certain period of time, and
certain actions have to take place.

Even that two-year period assumes that the people who came in with
their application did their homework and they've brougt.t us an
application that can be technically analyzed. More importantly they
must have done convinced the people in the area that this is a
facility that is going to be of some benefit to them so that you don't
face the specter of long, drawn-out public hearings and intervention
actions that could make this process go on. How long has Midland,
Michigan, been on line trying to get a reactor Itcense? It can go on
forever.

Public participation is as important an aspect as the proper
preparation of the application.

You've heard some comments on what we're trying to do to get ourselves
geared up. We arp like the dog that chased the streetcar, once he
caught it he didtIt know what to do with it. We're frantically
chasing the streetcar called licensing and we hope that when somebody
comes in the door with an application that we're prepared to do
something about it.

D. Jacobs: NRC does not intend to wait until after the last of these
meetings to finalize 10 CFR Part 61, but a large part of this
information will feed into the regulatory guides and the technical
position papers that will be prepared in support 10 CFR Part 61.

J. Sedlet: Before I came to the meeting I had a pretty good feeling about
10 CFR Part 61, but maybe I was just being naive. I thought it was a
very reasonable roadmap to get a new waste disposal site licensed and
operating.

After listening to some of the talks I gather that there needs to be
some more specific requirements in the rule in order to get it past a
hearing. I wonder if a new site can be licensed before the current
closed and still leaking waste disposal sites are either remedied or
decommissioned in some way.

R.D. Smith: We've heard a lot of discussion on how to instill public
confidence. I don't think you have to be too perceptive to realize
that as long as there are facilities that are viewed as inadequate,
where there are questions about their acceptability, you won't be able
to instill a great deal of confidence.

The parallel in high-level waste disposal is that for forty years
we've been telling people that we know how to take care of high-level
waste, and yet the first high-level waste has yet to go into the
ground.

233



|

With low-level waste it's a little bit different. We tell people we
know what to do, and yet there are several examples where we have done
it less than perfectly.

I am inclined to agree that people's confidence in us would be greatly
enhanced by tackling the existing facilities and showing that they're
really not as bad as perceived, and that in spite of problems in the
past, those problems are correctable and we should move on with it.

J. Blakeslee: There are a number of items that have come up in the meeting
that sound similar to other items at other meetings that I have
attended. We need to look a little further in addressing them.

Site suitability is predicated on the expected performance of the site
to contain the waste that's been buried. There's been a considerable
amount of discussion about modeling to determine what that long term
performance might be, and then some arguments over whether you can
validate these models.

It seems to me that one of the parameters of interest would be the
waste form itself. This has been pretty much ignored at this meeting
in the last couple of days. Mr. Robertson spoke on the subject some
this morning and I heard Mr. Bradley discuss a total system approach
yesterday. Does 10 CFR 61 adequately address the waste form
composition and define low-level waste that is acceptable for shallow
land burial?

I recently attended a low-level waste compact meeting in Colorado.
The public was concerned that there is no definition of low-level
waste and they wanted to know what are you planning to bury in their
state. They don't really care about the suitability of the site, but
in order to establish a test of reasonableness for whether that site
is suitable or not, they want to know what you are going to emplace
there, its chemical form, and the interactions between the waste form,
its package and environment.

This morning Mr. Robertson alluded to the fact that most of the
problems with the West Valley and Maxey Flats sites are related to the
waste form and not necessarily to the design and construction of the
burial ground.

| Therefore, I would like o see some discussion of dialogue today, and
| then in a future meeting, on the waste form.

J. Robertson: The waste form is one of the factors responsible for
bathtubbing, the deterioration of the trench cap, and the increase in
the trench cap permeability. It's not the only factor. There,

certainly are other considerations too. But the waste form has been a!

big factor in compaction and settling of the trench cap.i

L
L. Mezga: The Department of Energy is looking at a systems approach'

considering waste form, engineered barriers, and geologic materials
for both greater confinement and shallow land burial. The program is

!

!
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attempting to develop optimum disposal systems for any particular
waste-environment combination.

The program is currently funding waste form related work at Brookhaven
National Laboratory and Savannah River Laboratory, where researchers
are studying the effects of waste form on leaching and leach rates
with lysimeter tests. The new concepts developed will possibly be

,

demonstrated in demonstrations of greater confinement and improved |
shallow land burial concepts.

R.D. Smith: At this symposium we are discussing site suitability -- the i

site it.self -- and yet the site is only one of several important i

factors to the system. It's difficult to talk about any one of those j
factors. There will be a symposium on site design and operations, and
people will be saying yes, but what about the waste form or the site
i tsel f. They are so closely interrelated that it's very difficult to I

1talk about one without considering the other.

Waste fonn plays a very important part. We've put considerable
j

emphasis in 10 CFR Part 61 on a requirement of stability for the I

higher activity waste. Stability of the waste contributes to not only
the long term stability of the site so that it doesn't require lots of
care and maintenance, and it also contributes to prevention of water
intrusion and subsequent migration, which is Jne of the things that
was just pointed out. It also plays an important role on the intruder
scenarios. Intrusion into stabilized and solidified waste gives you a
different kind of exposure than if you encounter waste that is
deteriorated or looks like dirt. So it is important.

,

There's a legal definition of low-level waste that you find in at
least one piece of legislation, maybe two. It's the conventional,
traditional definition that says that low-level waste is everything
other than a couple of other kinds of waste that we haven't defined
either. It's not a very satisfying definition. What we've attempted
to do in 10 CFR Part 61 is to take that part of this almost infinite
spectrum of waste and identify by isotope, concentration, physical
form, site, operations, and institutional control what 's acceptable
for disposal under the combination of factors that are represented in
10 CFR Part 61. We have not defined low-level waste. You won't find
low-level waste defined in 10 CFR Part 61 except where we talk aoout
radioactive waste that is used herein, which refers to material called
low-level waste which somebody else tried to define. I don't know
what the definition for low-level waste is. We've attempted to
identify certain categories of waste, certain classes of waste which
have radiological and physical properties, as being acceptable for
disposal under the conditions of 10 CFR Part 61.

J. Blakeslee: Do you feel that the definition in the regulation is
adequate? My personal belief is it is not, but I'd like to know what
NRC feel s.

1
'

R.D. Smith: What's wrong with the definition or lack of definition that is
in 10 CFR Part 61? What would you like to see and what does this

!
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population in Jefferson County want to see in the way of a definition
of low-level waste to make them feel better?

J. Blakeslee: I think what they want to see is a list of items that
excludes certain categories of material which will decompose with
time, and also will not impact the environment with hazardous
materials which are nonradioactive, the toxic things that are
contained within low-level waste that might fall into the Class A
group. It won't do very much good to contain the radionuclies within
the burial ground if 20 miles away you have an outcrop of a toxic
material that makes all the wheat fields die at Rocky Mountain
Arsenal.

I think what the people would like to see is materials that are not
organic, incinerated so that they have been reduced or oxidized to the
form that nature would convert them after they had been in the burial
ground for a period of time. We bury things and then we are very
disappointed because Mother Nature converts them to something else.
Let's do that conversion process up front. Then when we put it in the
ground let's put it in the ground in such a manner that there are no
interstices to fill between the packages and let all the bad things
happen that Mr. Robertson told us about this morning.

R.D. Smith: If you look at the C*eass A waste, we have segregated those
wastes. We are not particularly concerned about biodegradation
because of the low amount of radicactivity that is present. We are
telling people to put into a stable form those things where
degradation of the waste form would be a problem. They should
pretreat it if necessary to make a stable waste form. Then
degradation won't occur over the period of time that we're concerned
with the radiosiotopes.

As far as chemical toxicity and chemical hazards are concerned. this
is an area of concern to us as well. To the extent that we can, we
require that pathogenic, carcinogenic, hazardous chemicals be
pretreated and taken care of before being disposed. Now that's not an
absolute guarantee that everything that goes in there is a
non-hazardous waste from the standpoint of chemical toxicity.

E. Watson: My comment is related to the question of the previous speaker,
but it really stems from the discussion we had this morning. You can
have the best documented and most realistic and well validated
environmental transport model in the world, be it atmospheric, surface
water, or ground water and you really can't solve the problem if
you're asking for consequences without an adequate source term. The
source term is very much related to the form of waste, to the site
design, and to a number of other factors.

I have t,een in this business for a number of years, and am far less
concerned about validating environmental transport models than I am
the source term. particularly when we're being asked to evaluatei

consequences from low-level waste sites and other kinds of facilities
| for 100, 500 and 1000 years from now. Believe it or not, some people

even want you to project 10,000 years from now.
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The source term and all cf its ramifications is a very important
consideration that has not really been addressed in these two days.

R. Murray: What happens if the utilities concentrate their wastes and
raise the category from a low-level to a higher category, from, say, A
to B to C? Is it possible that they would pay a serious economic
penalty in terms of cost of storage or cost of disposal which would
thus cause them to back off and fail to concentrate, which we
generally agree is a desirable practice?

R.D. Smith: When you look at Table 1 in 10 CFR Part 61 you can perhaps see
a disincentive for volume reduction because it may move you from Class
A to Class B or to Class C. I'm not so sure it is that simple.

We've done some analyses in the environmental impact statement where
we considered a spectra of volume reduction and waste processing, and
tried to estimate the impacts of treatment costs, radiation exposures
and disposal costs. What a utility would have to judge is whether the
cost of processing and disp sing of one cubic foot of Class B waste is
cheaper and better thw th disposal of ten cubic fcet of Class A
waste.

There's a processing cost involved in volume-reduction and there might
be a difference in disposal costs between the A and B, but on the
other hand you're getting rid of less.

The concern, as I see it, is as you get closer and closer to the
right-hand side of that table you get closer and closer to generating
something .that's not acceptable for near-surface disposal and would
require a different method of disposal which may not be available to
you at the present time. Carried to extremes, volume reduction gives
you high-level waste, and how far toward that do you want to go?
There are economic considerations, and I think i t's part of the
cost-benefit balance that a waste generator should take into account
in deciding whether to put in equipment and facilities which in
themselves are fairly capital-intensive. Is it really worth it from

that standpoint?

P. Skinnar: The people in the audience have focused on some of the basic
issues facing decisions in the future to establish a site. New York,
like Kentucky, has a bad problem on its hands, one that has caused the
local people and statewide and regional concerned citizens to cause
significant difficulties in the establishment of any new low-level
waste facility in the State of New York and in the region as a whole.
Curing the problem at West Valley, Maxey Flats and Sheffield should
have priority.

As a group that has already been spending a great deal of money
regulating it, and after 1981 or 1.982 may end up spending a great deal
of money to cure that problem, we re only too happy to hear that it is
correctable. We hope that af ter we spend the money that it will be
reimbursed by the federal government. But I think we have to face up

to some basic difficulties with 10 CFR Part 61 that you're gcing to
have trouble selling to the public.
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There are three basic classes of wastes in Table 1 of 10 CFR Part 61:Classes A, B and C. Class A controls essentially are
business-as-usual. The controls over these degradable, compressible
wastes bear no resemblance to Class B, which require stabilization and-
a great deal of care. What is going to happen to this regional
compact facility that sets up this fabulous system for segregated
wastes only to find that the Class A section 's collapsing, filling up
with water, and leaking out non-toxic water into the local streams?
What is the local environmental group going to do?

It's quite clear that they will say that the radioactive waste site at
Place X has developed a tremendous leak, and it is going to cost
millions of dollars to fix it. No amount of careful press releases
from regulatory agencies that the leakage is non-radioactive and
non-hazardous is going to improve the public's perception of the
performance of that facility.

Based on that we come to th'e conclusion that if we're really going to
meet the problem of low-level waste management that Class A wastes
represents, which I understand make up about 60 percent of the waste
to be managed at these sites, they have to receive special treatment
to assure that that facility will not experience the same problems
that have occurred at Sheffield, Maxey Flats and West Valley.

The point brought up by many that studies are ongoing, give me, an
engineer, a great deal of concern. There's talks of refining
mathematical models and carefully considering input data. I might
point out that there's some very basic things going wrong with these
facilities. The roofs are caving in. I was at a meeting yesterday
where they were discussing nearly losing one of our state regulatory
persons through the roof at one of the newer trenches at West Valley.
He was pulled out from crotch-level through the stuff.

We can validate and verify and check every mathematical model to the
end of the earth, but if you're going to give us a mathematical model,

to guide the generation of performance qualities of a facility you'd
better give us one that provides for desiccation cracks that go all
the way to the waist and with settlement holes three tn four feet in

. diameter which occur without predictable bases. And that's for Class
| A wastes.
l

! Now for Class B and Class C wastes, let's hope we're on the right
! track. But we've still got a big problem in Class A wastes.
|

| Lastly, I went through all of Appendix D in this gigantic five-volume
| NUREG-0782, and I couldn't figure out how many cubic feet of Class A,

Class B and Class C wastes are being produced now and projected to be
produced in the future. We've got to answer those questions if we're
going to tell the public how well 10 CFR Part 61 is going to perform.

D. Jacobs: It is very obvious to most of us that you don't judge the
performance of a site on the basis of a predictive model. You do some
monitoring and you measure what's going on.
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Making a prediction 500 years in the future requires you to have some
basis for making the prediction, because most of us aren't going to be
around to judge how adequate the performance really was. That's a
problem we face in waste management that we don't ordinarily face in
the operation of other types of nuclear facilities.

R. Wood: These are my personal views, not those of Niagara Mohawk, but
they represent something about operating plant perspective.

I am concerned about comments that imply that all combustible waste
ought to be incinerated. Al though I certainly agree that
environmentally it would be desirable to reduce the volume, I don't
know of a single incinerator processing light water reactor trash
anywhere in the world that has operated for a substantial period of
time and is fully satisfactory to its operators.

They are a pain in the neck, notwithstanding the fact that people are
selling them. If we ever get to the point where there is adequate
disposal capability available, I seriously question whether utilities
are going to interest themselves in the capital cost or in the
operational headaches of running incinerators if they can dispose of
the trash as is, or compacted in drums, because the costs are
substantial and the operational headaches are even worse.

I would also like to point out that there is substantial public
sensitivity to incinerators that process radioactive materials. Our

company was involved for a time in a pl an to demonstrate an
incinerator at our operating nuclear station, although this particular
incinerator was also a calciner. It wasn't the fact that it was a
calciner that really bothered the public, it was just the idea of an
incinerator that had radioactive feed, regardless of the quantity of
radioactivity that was going in. It's a major question in the actual
licensing arena, where there is public access and can very well be
public hearings, whether these incinerators are going to be
successfully licensed in the foreseeable future or whether very many
utilities are even going to want to attempt fi, understanding the
difficulties that they are going to have in the public arena.

As regards volume reduction other than incinerating trash, I think
that we're seeing this coming in the industry together with improved
solidified waste foms. I think that we're going to continue to see
judgment exercised in the extent of volume reduction that's practiced
on the higher level material, things like letdown resins and cleanup
resins for BWRs because of the high activity. You can expect the

operators to use their judgments. They don't want to have to handle
this very highly radioactive waste product.

Another illustration of where excessive and unnecessary regulation of
the waste form could potentially give us a headache is in the area of
packaging. There has been considerable sentiment expressed, for
example, that rectangular containers are much superior from the
disposal viewpoint, and I don't doubt that they are. But there are a
lot of people who feel that in-drum mixing, which can't be done very
practically today with anything but a 55-gallon drum, is a much more
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operele and readily maintainable kind of solidification process than
t:,i ng s that involve large casks or liners. There is even a
substantial body of opinion that in-drum mixing, where you don't have
to worry about having your solidification agent ruin your waste
processing gear, is much more consistent with ALARA, which is another
regulatory concern as well as a real genuine concern for the industry.

I say these things only to point out that there are a lot of
interrelationships and to caution against unduly trying to constrain ithe waste form if it can be avoided. 1

D. Jacobs: I guess the ultimate that I've seen along those lines is in
Russia. They incinerate much of their institutional waste and reduce
it to a small volume, place the materials into drums, mix it with
bituminous material and then store the conditioned waste in a concrete
monolith above the surface of the ground. In my mind this is quite an
overkill for that type of waste.

J.C. Brantley: We've heard a lot from people who are responsible for
siting and from people who are apparently going to spend a lot of time
doing studies of radioactive waste and siting. I represent the people
who are trying to get sites established and people who are using the
material and need the sites established.

So far I have ended up the day with a sinking feeling at the pit of my
stomach.

If I had been running this meeting I would put a date up there right
over the top of everybody: January 1,1986. That's four years from
about three weeks from now. The companies that are making radioactive
materials and the doctors who are using the radioactive materials must
have some place to put their waste by January 1, 1986, by act of
Congress.

Yesterday we heard that there were no technical problems with siting,
that it is a political problem. We were warned about co-option,
political problems and public education, all of which are extremely i
difficult problems. But we received no suggestions for solutions,
only that they were problems.

So far today we have been listening to a gro,up of people who have beentelling us what we have to do. So far we ve heard about ecological
mapping, surface hydrology, underground hydrolo wind studies,
precipitation studies and geotechnical evaluations.gy,

If I put this all together there is a multiple process that is going
to result in a site to bury low-l evel waste. It starts with the
reconnaissance or screening program, site characterization, design,
licensing, construction and operation. When is this all going to get
done? The best estimate is four to six years for the process. And
we've got four years.

Is this going to get done in four years?
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B. Fish: We have a curious mixture of problems.

In Kentucky we produce practically no low-level radioactive waste
compared with nearly every other state. 0ne good size reactor
facility can produce about. ten times the amount of waste we produce in
Kentucky. All of our waste is institutional.

Because of the restrictions on the Barnwell waste disposal, we ship
all of our waste to Richland. In 1980 South Carolina shipped to
Richland waste that they could not accept on their own site, ten times
as much as we produced in Kentucky.

So Kentucky doesn't produce a high volume of waste. On the other hand
we have a site on our hands. Both of these present problems. We have
been trying to decide what do we do with our small quantity of
low-level radioactive waste. At the same time we're trying to decide
whvt to do with our old site. To a certain extent these problems may
be mutually soluble. We hope sc.

We are considering entering into a compact with other states. We have
talked about a compact with three different regional groups of states.
We have dropped from one, but we're in active discussion with the two
others.

We may decide to go it alone, and we can. As a matter of fact, in

terms of public opinion we have the support of our local citizens to
reopen Maxey Flats for our own disposal site. We're not really sure

we want to do that because there's some other implications for the
future. We may be shortchanging commercial development in our state
if we do. We want to look at all of the aspects.

But there is the problem of 1986. At every compact meeting I've
at+ ended there is consensus that there is absolutely no way, unless
you already have a site in your region, to have a site by January
1986.

What does that mean? Does that mean you stop producing waste? Even
with our 3000 cubic feet per year, and with a de minimis level it's
about 1500 cubic feet per year, we can't stop because the waste is
from medical treatment and research at our medical schools. I assume
that our power reactor s can't stop producing waste either, despite the
fact that the law says the waste disposal sites can shut down.

That tells me either one of two things must happen: Either we have to
shorten the licensing process so that we can meet 1986 -- and I doubt
that that can be done -- or the date has to be changed.

What if the date were changed to something more realistic right now?
The nearest rcalistic 4te would be January 1989 or 1990, if you're
very optimistic, and no real problems arise in licensing,
environmental studies and the like.
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But if we got reali:, tic and Congress moved the deadline from 1986 to
1989, we probably wouldn't be entering into compacts now; it would be
1988 before we'd start talking about it.

So with blind faith that we aren't going to paint ourselves into that
corner in 1986, we're going ahead with our compacting plans. The
Midwest group that both Illinois and Kentucky are dealing with are
trying to have a draft compact for consideration by this coming
session of all of our state legislatures, probably mid-February. If
it passes we're still talking about 1989 before we can have a site
operational . We will have to contend with between 30 and 35 senators
that can drag heels. None of the compacts become official, no matter
what the deadline is, until the Congress approves them.

Another possibility is to amend the standing act to change the date
once the states have shown their good faith in compacting together.
We're trying to meet these deadlines and not wait until 1989 to do it.

The next step appears to be in Congress. There's not much that we can
do to shorten the date. But it's extremely important to take a look
at the effect of 10 CFR Part 61 on selecting sites, and almost equally
important, rejecting sites.

One of the problems that constantly confronts us when many states get
together is: We don't want you to do it in our state; we know it has
to be done, but not here. There's nothing wrong with that feeling.
There is the feeling that if another state is benefiting from it, why
should Pey deposit material in our state. There are two answere:
One of them is strictly political.

Your state can be chosen to be the host state for the regional site
with a twa-thirds majority vote. That's pretty raw politics. It
takes a lot of back-slapping to make sure that you don't get to be a
host state. It's much better if you can adduce some reason, such as
NRC and 10 CFR Part 61. If we have objective criteria for selecting
or rejecting portions of the region as candidate sites -- and there
are some objective bases, such as to minimize the transport of
radioactivity throughout the region - this may require more than one
site. Economics probably require only one site. Several things have
to be considered: economics, minimizing transport (because this is an
environmental impact), and other criteria which would ,be involved in
10 CFR Part 61. Also it's extremely important that very soon, between
now and February, we have something we can refer to and tell the
legislature how the site will be chosen. If we say we're going to use
10 CFR Part 61, we will be asked: What in 10 CFR Part 61 tells you
where to put that site?

Right now that is the importance of 10 CFR Part 61 to the states. It
is especially important in Kentucky because we're looking at 10 CFR
Part 61 from the rear. We don't have a choice of waste fonn or
container or other factors because the waste is already there. The
question is what can we do in terms of remedial action that will bring
our waste form more in compliance to what it would have been if it had
been suitable to start with.
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This is a test of 10 CFR Part 61. We're going to apply 10 CFR Part 61
principles in remedying our site to make it a better, more suitable
site from a geohydrological standpoint.

J.C. Brantley: Let me tell you a little bit about another political region
in the northeast. We have not been sleeping. We're working hard to
get a site operational in the region. I am chairman of an
organization called NELRAD, which is made up of all of the generators
of radioactive waste in New England.

We've been extremely active in trying to get a bill through the
legislature and trying to get a siting process established. The
criticism that we've uniformly received from the environmental
organizations, is that there is no 10 CFR Part 61. They say that
until 10 CFR Part 61 is finalized they are not going to approve any
kind of siting process for New England or Massachusetts.

My frustration has come from the fact that I hear talk about another
meeting in September of 1982 on 10 CFR Part 61. In New England we're
working on our Council of Northeastern Governors (CONEG). They have
established a policy group on low-level waste siting. They are

working on some policy matters, bills, and a compact with the idea
that it will be brought before the legislators of New England by 1983.

I'm encouraged by the fact that you who have a site feel that there is
a possibility that Congress can be persuaded to change that date.

My company is a $100 million business. '.fe make and produce
radioactive material; probably more than 50 percent of the radioactive
materials used in this country for medical research are made by my
company alone. The people who own my company do not want to be told
that the legislature might change the rule in 1986. They want to know
what we are doing and why we do not have a solution in our region.

The important thing is to get a site operational rather than to talk
about studies to determine if we know how to select a site. If we
need studies to improve site operations to eliminate the problems
you're talking about, let's identify them as such, not things that
need to be done for siting. When you talk to public grcmps, which I
do on the subject of waste management, the fact that you talk about
the money you spend on studies is interpreted to mean that it's not
safe yet to put in a site. So please identi fy the studies as
development of methods to improve the operation of the site or
correcting specific problems at sites.

Mr. Fish made a statement yesterday that I wanted to correct, "nobody
publicly recorr.aended they do anything about Maxey Flats." The
conservation foundation has been running our organization the last two
years. Their number one recommendation to DOE is that the problems at
Maxey Flats, Sheffield and West Valley, should be solved before we go
any farther.

D. Jacobs: Lance Mezga, representing the DOE Low-Level Waste Management
Program, is faced with the 1986 date quite frequently, and I'd like
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for him to make some comments on how DOE and its programs are
proceeding toward trying to meet this date, and what some of their
recent actions are.

L. Mezga: The schedule for completion of the various handbooks documenting
low-level waste management technology were discussed yesterday. The
handbooks include separate volumes on shallow land burial technology,
cf vironmental monitoring, corrective measures, and waste generation
reduction. The drafts of these handbooks will be distributed to
external peer review groups as soon as possible, hopefully within the
fiscal year.

I cannot comment on the length of time required to complete the
licensing process as prescribed by 10 CFR 61 but the DOE LLWMP is
providing assistance to the states and various compacting regions.
For example, the program ~is assisting the State of Tennessee in its
preliminary site screening process.

DOE is considering new sites for defense wastes at its facilities.
One of those is at Oak Ridge. The program is cognizant of the
schedule and is trying to provide the technical information to the
potential users as soon as possible.

DOE currently supports a number of technology projects which some
people interpret as eviderce that low-level waste is not being
properly managed at this time. The activities and studies funded by
the DOE LLWMP are designed to improve our ability to predict site
performance by better defining inputs to the various models.

I'm surprised that no one has raised the issue of the quality of
information used to input the models. We have discussed models and
their limitations a great deal, however we have not talked about the
confidence one has in the inputs to those' models at all. No matter
how good the model is, one's confidence in the results is a function
of his confidence in the inputs. Many of the technology development
tasks funded by the program, such as the borehole geophysics work, are
aimed at improving our confidence in the input parameters to those
models so that we are more confident with the outputs of the models.

S. Salomon: I happen to notice in the newsletter distributed yesterday, |
"the Radioactive Exchange," that the Hittman Corporation came up with ;

a new kind of a concept which apparently gets around a lot of these
problems that you're talking about.

For those of you who haven't read it, it says: "The Hittman design is
different in several respects. Instead of relying on trenches,
Hittman proposed to construct a mausoleum-like structure to house the

|
waste slightly above the surface of the ground. Waste would be
contained in coffin-like receptacles housed in the facility which I

would be sealed to prevent infiltration or migration. The concept I
allows for a retrievability option currently not practicable in

Jstandard burial design."
;
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It goes further to say that at least in hostile environments in the

! country that they believe that it will be cost-competitive with the
,

trench design discussed yesterday and today.

Has Hittman approached the NRC.on this concept? What does NRC think
of.this concept? Does it have real potential, like Hittman seems to
believe that it does?

R.D. Smith: We have not been approached by Hittman on this concept other,

than receiving a brochure in the mail . that - showed four pages of
conceptual illustrations.. The concept is not inconsistent with those
things that we've characterized as engineered structures, and they
certainly are an alternative to near-surface disposal.

In preparing 10 CFR Part 61 we concentrated on criteria that would be
suitable for shallow land burial because that's the current mode cf
operation. It is also to expand 10 CFR Part 61 to include criteria
for such things as engineered structures.

,

E. Hawkins: What kind of infomation is available, sin.ilar to that in the
ecological maps for the coastal states, for sites in the interior part

3 of the United States? These people will be wanting to know what they
' have to find out and where they can find the information for areas in

the middle of the country. The Draft Branch Technical Position paper
given out this morning strongly implies on-site meteorological
measurements. From what Mr. Van der Hoven said that that may not be
necessary. I would like some feedback on whether it is necessary.

;

A. Sherk: It is difficult to assemble a map series as extensive as.

coastwide. We thcught that the Atlantic coast would probably be the
most difficult area to map simply because there are 15 coastal states

3

with limited intercommunications. Even though they were given the
, opportunity to develop coastal zone management plans we felt this
! would be an excellent opportunity to display types of coastwide

ecology because species don't recognize political boundaries.

It is less difficult in an area like Rhode Island. Those people have
to be concerned about what Massachusetts and Connecticut are doing
because just about anything those two states do impacts on Rhode
Island. As it turned out, the New England states work very well with
one another. They all don't work well with one another, but their
nearest neighbors are given a great deal of consideration.

Selected or priority areas in the interior would have to be considered ,

on a case-by-case basis.

Within the Department of the Interior we have been seriously
i discussing with the Bureau of Mines and the Bureau of Land Management
j the areas they have in mind for priority actions according to their
~

own authorities, such as the oil shale, coal, tar sands problems in
i the Colorado, Wyoming, Utah areas. The Bureau of Mines is

particularly interested in on-shore disposal of manganese nodule waste
mined on the high seas, and gaining our perspective on the ecological
information they would need for their decision making process. They

,

245

i

9

w



-

need just about the same kind of information that the Fish and
Wildlife Service needs; it's just that we use it differently. If NRC
has priority areas that it would like to have considered, the Fish and
Wildlife Service would be more than happy to focus our mapping effort
on those in-land areas.

The Bureau of Land Management has expressed a need for information on
everything west of 103 degrees, that s everything west of the eastern
boundary of Colorado. !

i
A display would probably be made up of something on the order of 125 |map sheets. It is certainly possible to prepare 200 sheets a year,

|but it might tie up all of the cartographic capability in the United ;
States to get it done. However, we have a base map series that's
complete for the whole United States, and we can provide a regional
perspective at a consistent scale using a classification of ecological
information that would be of maximum use in planning processes for
siting considerations.

It does take some time. There are a number of entities that have tobe involved in the production of a series, including the state
governments.

We produced a prepublication prototype of the Toledo area on the
western end of Lake Erie to try to bring in as many as possible of the
entities involved in managing and regulating activities in the Great
Lakes.

We have worked out a mechanism for involving the various concerned
entities in the production of this map set that can be as large as you
like, both from the standpoint of the initial design, for checking the
accuracy of the information and then carrying it through to the actual
publication of the series and the distribution.

!There were a lot of coments made yesterday about the involvement of
non-federal people in federal activities. Probably the biggest
difficulty we've had is working with the other federal agencies rather
than with the state people or the local representatives.

I'm very optimistic about our ability to meet the needs of the Nuclear
Regulato y Comission. If they have priority areas we'll definitely
try to respond to those needs.

E. Hawkins: I don't want anyone to get the implication that we have to
wait on the ecological maps before we can begin looking at
applications. The ecological information is important; the map would
be a very good way to get it. But the maps are not required by NRC
before they can look at applications. We are ready to go.

R. Wood: I would like to suggest one very concrete proposal for your
consideration and for the record: I propose that the Nuclear
Regulatory Comission issue a letter to each state governor, and
further that the letter be signed by the chairman of the Nuclear
Regulatory Comission, the Secretary of Energy, and the Administrator

:
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of the Environmental Protection Agency, and that- letter should say4

that there is no impediment to the siting, start-ur and safe operation
of low-level waste sites, and, further, recognizing the work that has
not yet bec completed in support of the regulatory process, the
staffs of t .e EPA, DOE, and most particularly NRC commit themselves to
working with the states to expeditiously license and otherwise provide
technical assistance in the selection and licensing of sites.

B. Browning: As I mentioned in my welcoming speech, in 1979 the
then-chairman of the Nuclear Regulatory Commission, Dr. Hendrie, sent
just exactly such a telegram to the governors of all of the states.

,

We may want to do it again. In 1979 we said we were ready to process4

any application. Now we're trying to help that process by getting the
regulation formalized. But there's nothing holding up processing an
application. That message and that telegram still stand.

D. Jacobs: Several of the papers this morning addressed sources of
information and types of information that would be useful to
regulators in dealing with license applications and with the
regulation of the operation of facilities under their jurisdiction.
They were not necessarily required to be a part of 10 CFR Part 61, and
that the timely procession of actions required to finalize 10 CFR Part'

61 does. not necessarily depend upon amplification to include all of
these factors.

In suming up today's discussion, my impression is that NRC has done a
very credible job in coming up with minimum site suitability
requirements. Development of site selection criteria is difficult
because the usual approach is to look for an ideal site. You soon
find that no site meets any set of ideal requirements, .and you can
quickly eliminate every possible site in the universe.

The approach made by NRC assumes that there are a large number of
sites that can be operated successfully and within the performance
objectives they have used as a premise for the development of site4

suitability requirements.
,

Al though this meeting was to be devoted to site suitability
requirements, site suitability requirements cannot be divorced from
the other aspects of 10 CFR Part 61. A systems approach is required.
There is interaction between the suitability of the site, the
operating-procedures and processes, and the design of the site.

There is a tradeoff between the degree of the containment and
stability you put into the waste form and how much is to be provided
host medium into which you place the material. The balance for

4

low-level waste, Categories A, B and C may be different for each with
respect to treatment because certainly at some level we need not worry

! about the radioactive content of the materials. ;

: It's very difficult to establish a de minimis level. But certainly we
'

don't want to entrap ourselves-into treating every piece of
radioactive waste as though it were a high-level package. ;

1
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