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FOREWORD

The evaluations and analyses set out in Volume 1I of this EIS
include a systematic analysis of a broad range of alternatives
relating to the form and content of waste, the engineering design
and method of operation of disposal fac1l1t1es, institutional
controls, financial assurances, and administrative and procedural
requirements. Rather than presenting the .results of the individual,
‘analysis of alternatives, this summary ‘draws on the various" ana1yses
and presents the co]1ect1ve 'major conclusions, findings, and''
recommendations that have been derived and incorporated into the
‘Part 61 rule. It is not pos$1b1e”to present ‘the rationale or to .
.summarize all the’ requ1rements in this summary. NRC has, therefore, [
;concentrated on the major requirements of thé ru]e--the ‘performance
objectives ‘and techn1ca1 requ1rements ‘that estab11sh the controls
‘to be applied in disposal of waste. " The discussion often cross--
references specific sections or paragraphs of the.proposed ru]e,_ .
‘which is included as Attachment A to this’summary. : ’

The results of the ana]yses carried out in this EIS' 1nd1cate that,
with modest increases in cost’ relating to improving the form’ and'<
properties of waste ‘shipped for disposal (most of ‘which ‘are’
essentially being implemented today) ‘and modest improvements in
.the design and operation of a near-surface disposal facility (many. ..
.of which are be1ng used at some of the existing sites today), the ..
potential health, safety, and environmental. impacts’ from disposal .. .
of LLW and the degree of long-term social commitment can be reduced T
‘The ability to predict the- 1ong-term performance’ and* impacts of"
near-surface disposal facilities is also improved, and the uncertain .
and high costs required to care for disposal sites over the long"
term are reduced. : .

P T T

Stated simply, we ‘can put" some ‘modest 1ncreased effort and cost
into the disposal of LLW today--leading to reduction in‘potential

impacts, reduction in long-term care costs, and increased confidence

in the performance capability of near—surface disposal facilities.-
Or, we can continue as we have in the past, possibly leading to
situations as has been evidenced at some existing sites where the
potential impacts over the long term may be high, the costs for.
"long-term care high, and .confidence in “thelong-term performance

Jow. The proper course of action is the former, and the performance “?

*obJect1ves technical, and other requirements se]ected and set out’
in the new Part 61 regu]at1on and in amendments ‘to’ other existing
parts of NRC's regu]at1ons are d1rected at these key aspects.
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SUMMARY

1. DESCRIPTION OF THE PROPOSED ACTION--PURPOSE SCOPE NEED "AND STRUCTURE .
DF THE EIS - By O P , S

The proposed action be1ng cons1dered in th1s env1ronmenta1 1mpact statement :
(EIS) is the issuance of a new regulation, Part 61, to the U.S. Nuclear
Regu]atory Commission (NRC) rules in Title 10, Code of Federal Regulations K ..-
(10 CFR). " Part 61 will provide. 11cens1ng procedures performance obJectlves,, .
and ‘technical requirements for the issuance of licenses for. the land d1sposa1

of . "low-level” radioactive waste (LLW).. Spec1f1ca1]y, the proposed action
includes consideration of requirements:on the standards of performance that P
should be met in land disposal; technical requIrements for. the siting; design, - -
operation, ‘closure and postoperat1ona1 activities for a near—surface disposal
facility;.technical requirements on waste form that waste generators would be
required to meet for acceptance of waste at a: disposal fac111ty, classification
of waste; administrative and procedural requirements for licensing a disposal
fac111ty, and prov1s1ons for adequate f1nanc1a1 assurance.

1.1 Puggos o ;,l"l

NRC has a_ two-fo]d purpose 1n preparing th1s EIS First, it,1s to fu1f111 o
NRC's responsibi)vty under the National Environmental Policy Act of 1969 (NEPA).-‘
NEPA requires that a federal agency prepare an EIS for "major actions signifi-
cantly affecting the quality of .the human environment.”. NRC has determined

that the promu]gat1on of Part 61 is such an action and this EIS has, therefore,;
been prepared

Second, NRC has prepared ‘this EIS to demonstrate the dec1s1on processes app11ed
in the development of Part 61. It is the intent of NEPA to have federal agencies
consider alternatives and to incorporate environmental values into the decision-
making process at an early stage. NRC has analyzed alternative courses of action,
and requirements were selected with consideration of costs, environmental impacts,
and health and safety effects to current and future generat1ons

\ N . . TSI , .
1.2 Scog " SR Do :";:. S
This EIS ana1y2es requ1rements for the land d1sposal of radtoact1ve waste and C
spec1f1ca11y, near-surface disposal. Near-surface disposal involves disposal
in the uppermost 15 to 20 meters of :the earth's surface. Specific technical
requirements for other .alternative land disposa] methods - (e.g., deep-m1ned
cavities) will .be addressed in subsequent rulemaking actions. It also does
not address- other methods such as ocean and space.disposal.  Requirements for
ocean disposal are a responsibility of the Environmental Protection Agency.
Space disposal, a]though feasible, :is not deve]oped to the potnt of .routine
techn1ca1 and economlc appl1catxon : . s

Thls EIS is not a. gener1c EIS 1n that 1t does not analyze all of the 1ssues
involved in the d1sposa1 of LLW. Rather, this EIS provides the decision. analysis
for requirements in the Part 61 rule. Only issues that are germane to this
decision process are analyzed and considered.

1



1.3 Need for the Proposed Action

Current NRC regulations for licensing radioactive materials do not contain
sufficient technical standards or criteria for the disposal of the licensed
materials as waste. As discussed below, the need for comprehensive national
standards and technical criteria for the disposal of radioactive waste is well
documented.

Performance obJect1ves are needed to define the level. of safety, environmental
protection, and social commitment that should be achieved in the disposal of

LLW. To ensure that the performance objectives are met, technical requirements ::
are needed regarding the siting, design, operation, andﬁclosure of a LLW disposal -
facility. Requirements on postclosure activities are also needed, as are require-
ments on the form, packaging, and content of the disposed waste. Administrative -
and procedural requirements for: licensing a LLW disposal facility should be
reviewed and changes'evaluated. -Finally, requirements for financial assurance
need to be evaluated to assure adequate f1nancia1 resources for closure and
postclosure activities.

Comprehensive standards, technical criteria, and licensing procedures are thus
needed. They are needed to assure the public health and safety and long-term
environmental protection in the licensing of new disposal sites. They are also
needed with respect to operation of the existing sites and with respect to final
closure and stabilization of all sites.

In evaluating the level of safety which should be achIeved NRC 1dent1fied
3 principal components that needed to be considered:

1. Protection of occupationally exposed workers and the public during
operation of the facility;’

2. long-term environmental protection; and
3. Protection of an 1nadvertent intruder.

A level of safety has been established for occupationally exposed workers and
protection of the public during operation of the facility and is set out in
the existing standards in 10 CFR Part 20, which applies to the activities of
all NRC 11censees

Neither the federal government nor any nationa] and international organizations'v
have, however, defined such a level of 'safety specific to the disposal of LLW:
involving long-term environmental protection and protection of an inadvertent :
intruder. NRC thus had to establish performance objectives to define the 1eve1
of safety which should be achieved for each of these. Protection of an-
inadvertent intruder is a new concept, generally unique to disposal of waste. -
With respect to standards on long-term releases to the environment, the Environ--
mental Protection Agency is developing such standards through its overa]] program
to develop generally applicable environmental stardard5° however. no standard

for LLW disposal presently exists.



In addition, there was a fourth component, generally.unique to waste disposal
that also’ needed to be addressed: . long-term social, commitment. Future genera-
tions should not be burdened with 1ong-term expens1ve commitments. to care for
wastes generated today, and the development of requirements for the ‘disposal

of waste should take into account the long-term commitment of. soc1a1 and natura1
resources to care for waste over the long term. .

1.4, -Structure of the EIS

.Th1s EIS has beensprepared in. accordance w1th requirements of the National
Environmental Policy Act. It has also been prepared following Council on Envi-
ronmental Quality (CEQ) regulations for preparation of environmental impact

- statements and.NRC:-implementing regulations.as set out in 10 CFR Part 51,
"Licensing and Regulatory. Po]1cy and Procedures for' Env1ronmenta] Protect1on "

This EIS is being pub11shed in four separate volumes. Vo1ume ‘I is this summary.
Attachment A to this summary.is the.proposed Part 61 rule. Volume II contains
the main text which consists of ten chapters described in greater ‘detail below.
Volumes III and IV contain appendices:A-Q which set.out deta1ls and other
supporting technical information to that contained in the main text The
chapters and appendfces are frequent1y referenced in this summary.

- Chapter 1 of the ma1n text 1s ‘an 1ntroduct1on which presents background infor-
mation about LLW disposal and the purpose, scope, and structure of this EIS.
Chapter 2 presents the overall approach NRC has followed in developing regula-
tions for LLW dlsposaI Chapter 3 ‘describes the affected environment and the
technical approach followed in this EIS in ana1y21ng LLW- d1sposa1. Chapter 4
presents and analyzes alternatives regarding protection of an individual who
might inadvertently intrude into a disposal facility at a future time.

Chapter 5 presents and analyzes alternatives relating to 1ong~term environ-
mental protection and potential releases to the environment from 'a disposal
facility. . Chapter 6 presents and analyzes alternatives relating to safety .
during operatwon of the faci]1ty. Chapter 7 presents the classification of ~
waste for near-surface disposal, defining those wastes which are’acceptable’
for disposal by near-surface d1sposa1 methods and those wastes wh1ch are
generally not acceptable and must be disposed of by other methods. .. Chapter 8
presents _the regulatory program for .licensing the land disposal of rad10act1ve
wastes. Chapter 9 presents and ana]yzes requirements for financial assurance.
Chapter 10, .presents typica] unmitigated impacts of Part 61 through analysis of
the d1sposa1 of waste on a regional bas1s fo1low1ng the preferred techn1ca1 ;
requirements 1dent1f1ed in this EIS :

1.5 . Sc;plng for the EIS .:

Scop1ng of.an. environmental’ 1mpact ‘statement is,def1ned by the Council on
Environmental’ Qua11ty in 40 CFR Part 501.7 as “...an early ‘and open process

for determin1ng the"scope of. issues to 'be addressed ‘and ‘for 1dent1fy1ng the
”s1gn1f1cant issues related to a ‘proposed action.” Although the concept of EIS
scoping is. a relatively. recent deve]opment "NRC" has conducted scoping activities
re]ative to the proposed Part 61 and thfs EIS s1nce 1978 Included have been

. .
- ey .



1. Public comments in response to an Advance Notice of Proposed Rule-
making on the LLW Disposal Regulation (10 CFR Part 61) published in
the Federal Register on October 28 1978;

2. Public comments on a preliminary draft of 10 CFR Part 61 dated -
November 5, 1979;

3. Four regional workshops on Part 61 sponsored.by the Southern States
Energy Board, the Western Interstate Energy Board, the Midwest Regional
Office of the Council of State Governments and the New England Regional
Commission;

4. Input from the State Planning Council, the National Governors Association,
the National Council of State Legislators, and the National Conference
of State Radiation Control Program Directors;

5. A Natural Resources Defense Council Petition for Rulemaking;

6. Discussions with industry, public interest groups, state and federal
agencies, and others;

7. Licensing experience and current LLW management techniques at existing
disposal sites;

8. ., Programs of the Env1ronmenta1 Protection Agency to develop standards
for LLW disposal and regulations for disposal of nonradioactive solid
and chemically hazardous wastes; and

9. The results of federal, state, and other organization's studies and
technical data on LLW management and disposal.

Public participation in the development of Part 61 and analyses of the major
scoping activities and public comments are discussed in Appendix C.

2.  DESCRIPTION OF THE AFFECTED ENVIRONMENT

The environment affected or. potentially affected by the generation, transport,
and disposal of LLW encompasses the whole of the nuclear industry and much of
society. It consists of all the industries, hospitals, private ind1viduals,
and governmental agencies and laboratories that generate LLW through the use
of radioactive materials as a normal part of their day-to-day activities and
functions. It consists of those involved in supplying waste processing and
packaging services at waste generator facilities, and transporting waste from
waste generators to disposal facilities. It consists of those involved in the
ownership, operation, and long~-term control of the disposal facilities. It
involves the various regulatory agencies such as NRC, the Department of Trans-
portation (DOT) and the state radiation control programs. that’ license, regulate,
. and inspect all waste management phases to assure an adequate level of safety.
In consists of society: .the individuals, small population groups, and the .
general populat1on that can be potentially affected by the various activities
involved in the generation and disposal of waste. Finally, it consists of the



-patural environment‘including the ground and surface .water, the atmosphere,:
and various: plant and an1ma1 spec1es that would be affected by 51te-spec1f1c .
act1v1t1es B . . :

2. 1 waste Generat1on and Character1st1cs

The term "low-level waste" serves as a general term for a very wide range of
radioactive wastes. A1l industries; hospitals; medical, educational, or research
institutions; private or government laboratories; or facilities forming part

of the nuclear fuel cycle (e.g., nhuclear power plants, fuel fabrication plants)
utilizing radioactive materials as a part of their normal operational activities
generate so-calied low-level rad1oact1ve waste just as they geénerate other types
of hazardous and nonhazardous waste. "LLW consists of the radioactive materials
themselves and other materials which have been in contact with rad]oactive
material and are contaminated or suspected of be1ng contam1nated

Presently, there are more than 20,000 companwes,-1nst1tut1ons, laboratories,
and government facilities licensed by NRC or Agreement States to use radioactive
materials as a normal part of day-to-day activities. Because of the wide range
in the types of activities and in specific purposes of application, LLW is
generated in many waste types, forms, and amounts. It ranges from trash that"

is only suspected of being contaminated to highly radioactive material such as
activated structural components from nuclear power reactors. The form of the
generated waste can be solid, 1iquid, or gaseous. It can consist of a wide
range of chem1ca1 forms and can be sh1pped 1n a number of different types of
packages. _ :

Currently, about 85,000 m3 (3 million ft3) of “commercia1" LIW is generated
annually. It ranges in act1v1ty from thousands of curies per cubic meter to
less than a few microcuries per cubic meter. Most of the activity disposed of
at the commercial sites is contained in a relatively small volume of waste which
is generated by less than 100 licensees. 'Based on prOJectlons of LW vo]ume ’
prepared by NRC for the basic waste ‘streams considered in this EIS, about :

3.62 million m3 (128 million ft3) will be generated during the per1od 1980-2000
~ Of this, about 65% of the waste is projected to be generated by fuel cycle ~

" ‘sources and 35% by’ nonfuel cycle sources.i Institutiona] generators will: account
for about 19% of the nonfuel cycle’ sources.

2.2 Waste Disposal

The operators of the disposal- fac111t1es offer.the essential services of
providing a licensed and controlled site for disposal of radioactive waste.

The waste is disposed of by a method generally.known as shallow land burial ..
(SLB). This method of waste disposal.consists of placing packaged waste- into.
excavated trenches. The filled ‘trenches are backf111ed with soil, capped and
mounded . to fac111tate rainwater: runoff.aj i

Presently, there are 6 commercial sites: 3 operat1ng and 3 closed One of
the operating .sites, located at Barnwell, South Carolina, is operated.by Chem-
Nuclear Systems,- Inc. The other two operating s1tes 10cated at Beatty. Nevada

i



nume

and Richland, Washington are operated by U.S. Ecology, Inc. (formerly the Nuclear
Engineering Company, Inc.). The commerical sites are summarized in Table S.1
below. The Department of Energy (DOE) also operates 14 sites throughout the
country for the disposal of wastes generated from defense and DOE research and
development activities. These 14 sites are not subject to NRC regulatory

Jurisdiction.
Table S.1 Commercial Waste Disposal Sites
Originally ,

: . Licensed Currently Operational
Location Operator By (year) Licensed By Status
Beatty, U.S. Ecology, Inc. AEC (1962) State Open
Nevada
Maxey Flats, U.S.'Eco16gy, Inc.* Kentucky (1962) State Closed
Kentucky . A
West Valley, Nuclear Fuel New York (1963). State Closed
New York Services, Inc.

Richland, U.S. Ecology, Inc.  AEC (1965) State and Open
Washington NRC**

Sheffield, U.S. Ecology, Inc. AEC (1967) NRC Closed
I11inois

Barnwell, Chem~Nuclear South State and Open
S. Carolina Systems, Inc. Carolina (1971) NRC**

*y.S. _Ecology was the operator while fne site:was openA

maintains the site as a caretaker for the state of Kentucky.
**NRC licenses only special nuclear material.

CUrrentIy, Hittman, Inc.

2.3 Federa1 and State Responsibx]ities in Commerc1a1 LLw Disposa]

There are five key federal agencies that administer programs regarding the-

management and disposal of LLW.

These include the Nuclear Regulatory.Commission

(NRC), ‘the Environmental Protection Agency (EPA), the U.S. Geological Survey -
(USGS) in the Department of Interior, the Department of Energy (DOE), and the

Department of Transportation (DOT).

NRC has the responsibility in the United States of regulating and 1icensing
the commercial and nondefense governmental use of source, byproduct, and special

nuclear material.

This responsibility extends to licensing commercial disposal



of LLW in licensed facilities. NRC carries out its responsibilities in compli-

ance with overall federa] radiation protection guidance and environmental standards
established by the Environmental Protection Agency. ' EPA was’ ‘charged with this
respons1bi11ty in the Reorganization Plan Number Three of 1970. The U.S. Geological
Survey.is. respons1b1e ‘for basic research in the geological sciences and development
of basic data for app11cation in the development of criteria and to provide
technical advice in.the assessment of . spec1f1c d1sposa1 s1tes The Department

of Energy carries out federal respons1b111t1es for the research, development,

and transfer of LLW disposal techno1ogy to commerc1a1 industry. The U.S. Depart-
ment of Transportat1on has the primary respon51b111ty for regu1at1ng waste
containers, transport vechicles, and other aspects of 1nterstate transport of
rad10act1ve waste.. R
Exlstlng NRC regulat1ons for commercia] LLw 'disposal in 11censed ‘disposal
facilities are principally” conta1ned in"a few paragraphs in 10 CFR Part 20
(§20.302). ~The requ1rements mainly describe in general ‘terms the types of
information to be included in an application for a disposal facility, and
require that LLW. d1sposa1 facilities must be sited on land owned by the state
or federal government. ' In_practice, this requarement ‘has been met through*
lease conditions between the disposal’ fac111ty operators ‘and state landlords
which provide that the states assume-responsibility for long-term contro] and
surve11]ance of the’ fac111ty sites after c10$ure.

Other NRC regu]at1ons--Part 30 (“Ru]es of Genera1 App]1cabi11ty to Domestic
Licensing of Byproduct Material"), Part 40 ("Domest1c Licensing ‘of Source
Material"), and Part 70 ("Domest1c L1cens1ng of Spec1a1 Nuclear Mater1a1")--app1y
" to possession of licensed material by a disposal ‘facility licensee.” ‘Part 2
("Rules of Practice for Domestic’ L1cens1ng Proceedings“) contains genera]
requirements for NRC licensing proceedings. ' Part-51 ("Licensing‘and ‘Regulatory
Policy and Procedures for Environmental Protection") contains requ1rements for
comp]1ance wlth the Nationa] Environmenta] P011cy Actof- 1969 (NEPA)

In discharging 1ts respons1b111t1es 'NRC is empowered by the Atomic ' Energy Act
to relinquish part of its regulatory author1ty over source,’ byproduct and
spec131 nuclear material to the states. Under Section:274 of the Act, before
the NRC enters into’ such ‘an agreement "the state must. have a rad1at1on control
program that 'is‘adequate to protect the public health andsafety and'compatible
with NRC's program. Currently, there are 26 such Agreement States.  Licensing
of commercial LLW dlsposal facilities is part of the author1ty wh1ch ‘may be
re11nqu1shed by NRC to Agreement States.' 0f the ‘six commercial" d15posa1
facilities which have operated “in the United States,  five of these facilities
are located in Agreement States and are pr1ncipa11y regu]ated by the Agreement
States (See Table S 1)

. e Lo . -
I N : N R - oyt

To the’ extent that * a’ new regu1ation such as Part 61 represents a change in NRC's
radiation protection program for source, byproduct," and special’ nucléar material,
it is necessary that the‘Agreement States cooperate in the formulation of compat-
ible regulations and revise their existing regulations as necessary. Current
NRC regulations regarding NRC's relationship with the Agreement States are
contained in 10 CFR Part 150.



3. METHOD OF ANALYSIS

The overal1 method of analysis followed in this EIS may be summarized as follows:

1.

First, the costs and impacts from the generat1on, transport, and disposal

of waste at a reference near-surface disposal facility are calculated.
This analysis is termed the "base case" analysis and represents the
"no action alternative." The reference facility is sited and operated
following existing practices and recommendations for siting and site
operational safety. The base case facility, however, does not utilize
some existing procedures commonly in effect at the real operating
sites--e.g., the disposal of higher exposure rate packages on the
bottom of disposal trenches. These assumptions were made to allow

the calculation of a base level of costs and potential environmental

" impacts against which improvements (a]ternatives) could be evaluated

with respect to their costs and effectiveness in mitigating impacts
of the base case.

Second, a range of modif1cat1ons and improvements (alternatives to

the base case) are evaluated with respect to their incremental change
in cost and effectiveness in mit1gating potential impacts of the base
case. The alternatives evaluated include those relating. to various
waste form, processing, and packaging options; near-surface disposal’
facility designs and operating procedures; site considerations;.active
institutional control time periods; and performance objectives. Alter-

natives were also considered and 'evaluated regarding financial assur-

ance mechanisms for closure, postc]osure care, and active institutional
control, and the administrat1ve ‘procedures that should be followed in
licensing near-surface disposal facilities.

Thlrd a comparative evaluation of the base case and alternatives is
conducted which yields selection of the preferred performance objec-
tives and technical requirements for the siting, design, operation, _
and long-term institutional control.of a disposal facility. .The =
performance’ obJectives technical, and other requirements developed‘
through the analyses co]lectively-form the basis for the new require-
ments to be codified through the Part 61,ru1emaking action.

Flnally, app11cation of the preferred. performance objectives and
technical requirements selected and incorporated into Part 61 is
evaluated to assess typical unmitigated impacts of LLW disposal -
followxng the preferred requirements. The disposal. of waste accord-
ing to the preferred requirements is analyzed onh a regional basis at
four regionally operated sites and the typical costs and impacts are
determined. The analysis also helps assess the applicability of the.
Part 61 requirements to the wide range in site and waste characteris-
tics expected in the regional disposal of LLW.



Information Base for Analysis

To perform these analyses, an information base had to be developed which 1nvo]ved
three main components: alternative disposal facility environments, alternative
waste characteristics, and alternative disposal facility designs and operating
practices. Based upon this information base, an analysis methodo]ogy was
developed to calculate 1mpacts and compare aiternatives 2

First the continental United States is assumed to be div1ded into four regions

as shown in Figure S.1. The four regions considered correspond to the five U.S.
Nuclear Regulatory Commission regions and are termed the northeast region (NRC
Region I), the southeast region (NRC Region II), the midwest region (NRC

Region I11), and the western region (NRC Regions IV and V). In each region,

a hypothetical regional disposal facility site is characterized. (The site in
the:western region is generally termed the southwest site.) These’ 51tes, !
while not representing any particular location within a region or any existing '
or possibly planned site, reflect typica1 environmental-conditions within the
regions. This allows consideration in-the ca1cu1ationa1 methodology of a wide
range of environmental conditions such as the amount of. ra1nfa11 or the average
distance from the waste generator to the disposal fac111ty '

The .next component of the 1nformation base involved conSidering “and charac-
terizing a wide range of waste types waste forms, and processing options. 1In
previous studies on LLW management ‘and disposa1 the disposed waste was usually
assumed to be a mostly uncharacterized mass with 1ittle attempt to distin- :
guish, in a quantitative manner, the different waste types and forms. ~In this
EIS, however, LLW is separated into 36 waste streams and each waste stream is
characterized in-terms of its volumes and physical, chemical, and radiological
properties as projected to be routinely generated during the period 1980 to
2000. The 36 waste streams so considered in this EIS are listed in Table S.2:
Each waste stream represents a type of waste generated by a particular type of
waste generator and having physical, chemical, .radiological, and other characteris-
tics unique to that- individual stream. The most important radionuc11des present
in each waste stream are identified and the geometric mean of the range of .
act1v1ty concentrations for each radionuclide is determined from available

data. . The radionuciides considered are shown in Table S.3. The volumes of
each waste stream are considered on a regional basis. ,That is, the volume of
the iwaste |stream is projected for each of the above four regions over the

next 20 years which allows consideration of regiona] impacts of management -

and disposal of LLw : t-,g

Furthermore four ‘generic a]ternative waste form and processing opt1ons are
considered. - These generic processing options, called "waste spectra," represent
four re]ative levels of waste proce551ng activities applied to the 36 waste - :
streams characterized. ‘The waste spectra have been developed to limit the number .
of waste form and packaging alternatives that would have to-be analyzed, since’

an infinite number of p0551b1e combinations of various waste streams and proce551ng
options are availabie The four: spectra, which are described in detafi in
Appendlx D, are’ as follows. Waste ‘spectrum 1 characterizes existing and, in-

some cases, past waste management practices. Waste spectrum 2 characterizes
1mprovements in the form of the waste through proceSSing and reduction in waste
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Table S.2 Waste Streams Considered in Analyses

*5S: Source and Special Nuclear Material
*%LSV: Liquid Scintillation Vial

Waste Stream - Symbo1l
Group I: LWR Process Wastes. ] o
PWR Ion Exchange Resins . P-IXRESIN
PWR Concentrated Liquids " P~CONCLIQ
PWR Filter Sludges P-FSLUDGE
PWR Filter Cartridges P-FCARTRG .
BWR Ion Exchange Resins B-IXRESIN
BWR Concentrated Liquids B-CONCLIQ -

- BWR Filter Sludges B~FSLUDGE
Group II: Trash . ,
PWR Compactible Trash P-COTRASH
PWR Noncompactible Trash P-NCTRASH
BWR Compactible Trash B-COTRASH
BWR Noncompactible Trash B-NCTRASH
Fuel Fabrication Compact1b1e Trash F-COTRASH
Fuel Fabrication Noncompactible Trash . - F=NCTRASH : .
Institutional Trash (large fac111t1es) _ I-COTRASH o
Institutional Trash (small facilities) © - I+COTRASH -- ~
Industrial SS* Trash (large facilities) N-SSTRASH = - -
Industrial SS Trash (small facilities) N+SSTRASH
Industrial Low Trash (large facilities) " N-LOTRASH
Industrial Low Trash (small facilities) - N+LOTRASH
Group III: Low Specific Activity Wastes L S
Fuel Fabrication Process Wastes ‘ F-PROCESS - .
UFg Process Wastes ‘ U-PROCESS
Institutional LSV** Waste (1arge facilities) CJI-LIQSCvL
Institutional LSV Waste (small facilities) ~I+LIQSCVL
Institutional Liquid Waste (large facilities) I-ABSLIQD
Institutional Liquid Waste (small facilities) I+ABSLIQD
Institutional Biowaste (large facilities) ‘I-BIOWAST
Institutional Biowaste (small. fac111t1es) I+BIOWAST -
Industrial SS Waste - N-SSWASTE
Industrial Low Activity Waste" - N-LOWASTE -
Group IV: Special Wastes o o .
LWR Nonfuel Reactor Components | L-NFRCOMP
LWR Decontamination Resins - . L-DECONRS "~
Waste from Isotope Production Fac11it1es N-ISOPROD -
Tritium Production waste : N-TRITIUM
Accelerator Targets - N-TARGETS
Sealed Sources . : . N-SOURCES .
Industrial High Act1v1ty Waste N-NIGHACT
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Table S.3 Radionuclides Considered in Analyses
Half Life Radiation
Isotope (years) Emitted Principal Means Of Production
H-3 12.3. B Fission; Li-6 (n, «)
Cc-14 5730 B N-14 (n, p)
Fe-55 2.60 X Fe-54 (n, Y)
Co-60 5.26 B, Y Co-59 (n, Y)
Ni-59 80,000 X Ni-58 (n, ¥)
Ni-63 92 B Ni-62 (n, Y)
Sr-90 28.1 B Fission
Nb-94 20,000 B, ¥ Nb-93 (n, Y)
Te-99 2.12x 105 B Fission; Mo-98 (n, y), Mo-93 (B )
1-129 1.17 x 107 8, ¥ Fission
Cs-135 3.0 x 10 B Fission; daughter Xe-135
Cs-137  30.0 B, Y Fission
U-235 7.1 x 108 a, B, Y Natural
U-238 4.51 x 10° a, y Natural
Np-237 2.14 x 10 a, B, Y U-238 (n, 2n), U-237 (B)
Pu-238  86.4 a, Y Np-237 (n, Y), Np-238 ( 8 );
daughter Cm-242

Pu-239 24,400 a, y U-238 (n, y), U-239 (8 ), Np-239

‘ (8
Pu-240 6,580 a, Y - Multiple n-capture
Pu-241 13.2 a, B, Y Multiple n~capture
Pu-242 2.79 x 105 «a Multiple n-capture; daughter

Am-242

Am-241 458 a, Y Daughter Pu-241
Am-243 7950 a, B, Y Multiple n-capture
Cm-243 32 a, Y Multiple n-capture
Cm-244 17.6 a, Y Multiple n-capture
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volume with relatively :modest - expenditures of time and money.

These two spectra

bound existing waste management practices, which are current1y in a marked state
of change due to state initiatives, a:lack of disposal capacity, and economic . .

considerations.

In waste spectrum 1, for example, light water 1on-exchange

‘resins and" filter sludges are sh1pped to disposal facilities, in a dewatered -

form.

Several other high activity:waste streams are also sh1pped ‘to d1sposa1

facilities in an unstable- form, and no special. effort is made to ‘compact -

compressible waste streams. ~

‘In waste spectrum 2, all light water reactor

: process-wastes, including ion-exchange resins and filter sludges, are stab111zed
by solidification while other high activity waste streams are stabilized through~

improved packaging techniques.

A1l compactible trash streams are compacted.

Waste spectrum.3-characterizes further waste form improvements and volume - .
reduction.at further increased costs, .including 1nc1nerat1on of most combust1b]e

waste streams.

.Waste .spectrum 4 .characterizes .the maximum volume reduct)on .

and 1mproved waste forms that can current1y be practically ach1eved

The th1rd component of the 1nformat1on base 1nvo]ved character121ng (costs,v
operational exposures, etc:.) a number of alternative d1sposal facility .designs -

and- operattng practices. -

‘These alternatives are developed in. Appendix F' to

the main text; and.include alternatives which will reduce potential. 1mpacts }17
to 1nadvertent intruders, reduce. ground-water mlgratwon and 10ng-term social :

impacts, improve operatxona1 safety, or, comb1nat1ons -thereof..

characterized include the following:

The a1ternat1ves

_ Deeper trenches g
- Thicker trench covers

"Increased backfill, thickness
Layered waste disposal R
'S1it trenches - B

Caisson disposal
Concrete walled trenches
- Grouting
 Engineered intruder barr1ers

"' pecontainerized d1sposa1
;- Dynamic compact1on N

Improved monitoring
Moisture barriers

‘Sand backfill

Improved surface water
drainage

- Weather shielding

Stacked waste emplacement
Waste segregation

Improved compactIon

o -

Other dxsposal a]ternat1ves were also brxefly examined

These included’ potent1a1

land based methods- (intermediate depth disposal, mined cav1t1es) as well as other
potential: d1sposa1 methods -(ocean d1sposa1, space_disposal).

Use of - Reference Waste Vo]ume and Drsposal Fac111t¥ 4‘5;e

From the above, it can. be seen" that when cons1der1ng the effect of a1ternat1ve
regional, waste form, and fac11ty design and operatxon ‘characteristics on the
magnitude of the impact measures calculated, an extremely large number (thousands)
of possible permutations can be considered. .To enable development of performance
objectives and technical requirements:for LLwW. .disposal, the number of these
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permutations needed to be controlled and analyzed on a systematic basis. NRC,.
therefore, adopted use ' of (1) a reference waste volume distribution and (2) a
reference disposal facility site and design.

As discussed in Appendix D, the reference waste volume distribution is generated
through averaging all the’ waste volumes assumed.to be generated in each of the.

36 streams- for each of the four regions, and normalizing these volumes to one
million m3 of waste for waste spectrum one. This allows the effects of .
alternative waste spectra and alternative disposal facility designs and operating
practices to be compared on a common basis.

To help provide conservative bounds to the potential costs and impacts of waste
disposal, the reference LLW disposal facility is assumed:to be sited in-a humid
eastern environment. NRC staff anticipates that over the next 20 years, over
three-quarters of the waste generated in the United States will be generated

in humid environments--i.e., in the eastern and humid midwestern sections of
the country. Regional disposal of waste therefore implies that most:of the
waste generated in humid environments would also be disposed in humid environ- :
ments. Potential ground-water impacts (and actions required to protect ground
water) at a humid site are generally expected to be greater than those at an
arid area. For this EIS, the reference disposal facility is assumed to. have
environmental characteristics corresponding to the southeast regional site,
although either the northeast regional site or the midwest regional site could
have been used for this purpose.

The reference facility is sized to accept a relatively large quantity of waste--
i.e., 50,000 m3 of waste per year over a 20-year operating 1ife, or a total

volume of one million m3.  .This corresponds to approximately one-quarter of

the total volume of LLW projected in the United States to the year 2000. Disposal
of one million m3 of waste in the reference facility will require about 150

acres of land, which corresponds to an approximate upper bound of the land area
of current commercial disposal facilities.

The reference facility site minimally meets all of the site suitability require-
ments set out in Chapter 5. The facility is also assumed to be operated in
compliance with minimum radiation safety practices required by provisions of

10 CFR Part 20. Although the facility is. assumed to comply with the NRC Branch
Technical Position on Site Closure and Stabilization (Appendix 1), no special
effort is assumed regarding the waste form or design and operational practices
to ensure long-term site stability. Several design and operational improvements
directed at stability that have been instituted at some.existing sites have .

not been assumed for the base case site (e.g., vibratory compaction of backfi11
material). This has been done to establish a base case level of long-term costs
and radiological impacts against which measures to improve site performance,
achieve greater site stability, minimize radiological impacts, and to ensure
adequate funding can be assessed. The facility is described 1n detail in
Appendix E. A brtef description follows.

The disposa1 facility is assumed to be operated for profit by a smal] corpora-
tion which is engaged in other nuclear-related business activities in addition
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to operating the disposal facility. The disposal area at the reference facility
includes 58 disposal trenches with dimensions of 180 m (591 ft) long, 30 m

(100 ft) wide, and 8 m (26 ft) deep. The rather large trench sizes assumed are
representative of recent trends at exustvng disposal sites. Support facilities
and structures at the site include (1) an administration building, (2) a health
physics/security building, (3) a warehouse, (4) a garage, (5) a waste activ-
ities building, and (6) a storage shed. "Al11 structures-at the 51te are
one-story metallic structures on concrete pad foundations. c-

Shipments of radioactive waste arr1ve by ‘truck and are processed onto the site

on a first-come, first-served basis. Accompanying the shipments are manifest
documents--termed radioactive shwpment records (RSRs)~-which describe the content
of the shipment. Arriving shipments are inspected for compliance with applicable
federal regulations and waste acceptance cr1ter1a established as condxt1ons in
the disposal facility license.

Waste is randomly emplaced in the’ trench somet1mes using cranes and forklifts,
and backfilled with dirt-‘removed during: trench excavation. Random waste emplace-
ment results in a trench volume use efficiency of about 50 percent. Waste is
emplaced to within one meter of the top of the trench, ' Earthen f§11 is then
backfilled into the trench until the trench cover approximately corresponds to
the original grade of the site surface. A-one-meter thick earthen cap is then
placed upon the backfill’ and ‘is mounded. - The earthen cap is then covered with
natural overburden matérial as _necessary -to provide good drainage characteristics
and according to the final contours- planned for the site surface. The overburden
is then reseeded to promote growth of a short-rooted grass cover.

After a 20-year operating per1od closure (decommissioning) of the facility is
assumed to require approximately one to two years and involves dismantling and
decontamination of ‘'site buildings, disposal of wastes produced ‘during dismantle-
ment and decontamination operations, and final site seeding and contouring. The
Ticensee also makes a final survey of the disposal area to make sure direct
radiation levels are at essentially background levels. . Following c]osure, the .
disposal license is terminated and- control of the site is-transferred’to the
site owner. For this EIS, the site owner is assumed to be a state agency .

which carries out an actxve institutional control program of surve111ance,
mon1tor1ng, and ma1ntenance for 100 years. . : B S

i,

Impact Measures . ,“,,;"i‘ . o

The impact measures considered in this EIS inc\ude short-term radio1og1cal ,
exposures, . long-term radiological. exposures,. costs, ‘energy. use, and land-use.
These impact measures are 11sted ;n Table S.4. o , E

of these the prlnc1pa1 impact measures considered invoIved long-term rad1o1ogwca1
exposures and costs. ‘Long-term.radiological exposures could involve activities.
such as man potentially: contact1ng the waste after disposal.(i.e., inadvertent . .
human intrusion into the disposal facility), potential leaching and transport of .
the waste through the ground water; intrusion and dispersion by plants and animals;
long-term erosion of the site with.eventual uncovering of the waste and surface
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Table S.4 Impact Measures Used in Analyses

Waste Management Phase Impact Measture

Waste processing Costs
Energy use
Occupational exposures due
to waste processing
. Population exposures due
to waste incineration

Waste transportation Costs
Energy use
Occupational exposures
Population exposures

Waste disposal Costs
. Energy use

Land use : .

Occupational exposures

Exposures to individuals
and populations due to:
o operational accidents
o ground-water migration’
o inadvertent human

intrusion

water and air transport; and release of gaseous decomposition products from the
waste containing radioactive species (e.g., tritiated methane gas). Further
discussion is provided below:

Human Intrusion Exposure Pathways. Intrusion into disposed waste may be

either deliberate or inadvertent. A deliberate intrusion event implies that
the intruder knows of the potential hazard of the disposed waste but for some
reason deliberately chooses to ignore the hazard. (For example, the intruder
could be seeking something of possible value in the disposed waste.) NRC -
believes that deliberate intrusion into the disposal facility cannot reasonably
be protected against, and it is not considered further. After the facility
closes, however, and after active institutional control and surveillance over
the facility have been removed, one or a few individuals could inadvertently

disturb waste at the disposal facility through such activities as constructing -

a house or through gardening. In this case the intruder is unaware of the
presence of the waste. gy

Intrusion into a closed waste disposal facility, assuming a breakdown in
institutional controls, has been examined in detail in studies by a number of
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industry, national” laboratony, and -federal agency contractor investigators (see
Section 4.2.1 of Chapter 4).:These studies analyzed .a range of intrusion
exposure pathwaysiranging from potentially tr1v1a1 events to events wh1ch
could cause relat1ve1y 519n1f1cant exposures : : P
Based on a review of the pathways cons1dered by these 1nvest1gators NRC Ce
selected a 1imited number for analysis in the EIS. The events are conserva- T
tively assumed to occur based upon consideration of typical human activities.

NRC recognizes the hypothetical nature of .such events and that they may never -
occur. Given their hypothetica]‘nature,.NRc-has assumed reasonably conserva- . -
tive (but not overly conservative) actions on the part of the intruder. In
addition, some judgment was also made as to the likelihood and extent of the
events occurring depending upon specific waste forms and disposal: pract1ces

Two concentration-limited events and one act1v1ty-11m1ted event are analyzed.
One involves the assumed construction of a house directly on the disposal .. - .
facility and is referred to as the intruder-construction.scenario. A modifi-
cation of this scenario, termed the intruder-discovery scenario, is assumed to.
occur when the inadvertent intruder-contacts solid remains of waste, realizes
that something is wrong and ceases intrusion activities. The second event - -.
involves an individual or-several individuals 1iving in the house thus con- ° :
structed and is referred to as the intruder-agriculture scenario. The activity- . .
limited event, which involves consumption of water by the intruder from a well
drilled at the site, is termed the intruder-well scenario. (See following section
on ground-water migration.) In addition,:potential population exposures from..
rad1oact1ve mater1a1 dispersed by the 1nadvertent intruder are also ana]yzed

Ground-Waterggggrat1on Potent1al 1mpacts due to 10ng-term re1eases to ground
water are given major consideration in this EIS. Ground-water impacts.are
calculated :for four human access locations: -(1) a well located onsite .which

is assumed to be used by a potential jnadvertent intruder following the end of
the act1vet1nst1tut10na1 control period;.(2) a well located at the site boundany
which is assumed to be used by a few individuals; (3) a well assumed to be
located approx1mate1y ‘500 meters downgrad1ent from the dlsposal fac111ty and .
used by -a:.small popu1at1on of about 100 persons; and (4) a smal] stream.located .
about ‘one -kilometer downgradient of the disposal facility and assumed to be used )
by a small population of about 300 persons.;. A1l exposures 11sted are to:
individuals. : : :

Possible increases in percolation-into disposal cells due to intrusion by humans,
burrowing animals, deep-rooted p1ants or other factors are 1ncorporated 4nto the
ana1yses sl oo T . S et T
Other Long-Term Re1ease Path;;ys. There may be other potent1a1 pathways for,];
long-term release of radionuclides to the env1ronment from disposed waste.
These pathways 1nc1ude°~‘- ,:3 . ;«~3 5h~_‘; ‘ e

)

BN

0. Gaseous releases from decompos1ng waste- ) ;h:;ﬂ;
0 Plant and:.animal intrusion; and . -
0 : w1nd and surface water erosion and transport..
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NRC staff believes, however, that the most significant pathway is ground-water,
migration. Gaseous releases do not have a large impact and can be reduced.by
assuring stable site conditions. Impacts from plant and animal intrusion are
site-specific and can be reduced through engineering designs app]ied to reduce
ground-water migration and potential intruder exposures. Erosion is a slow,
long~term process which can be controlled through proper siting and good
operational techniques.

Costs. Costs are calculated over 20 years operation of the disposal facility
and are separated in this EIS into three components:

] processing costs
o transportation costs
o disposal facility costs.

Waste processing costs include costs associated with processing (e.g., compaction,
solidification) and packaging wastes prior to disposal. Processing costs. are
separated into those associated with processing by waste generators and those
which could result from transfer of the waste to a centralized regional processing
center prior to disposal. Transportation costs are costs associated with trans-
ferring the waste to the disposal facility and for the reference facility, are
calculated based upon an average transport distance of 400 miles.

Disposal facility costs are-separated into (1) design and operating costs and

(2) postoperational costs. Design and operating costs are those costs associated
with siting, designing, constructing, and operating the facility over 20 years.
These costs may be further separated into capital and operational costs (see
Appendix Q), and are a function of the alternative disposal facility designs
considered in the EIS. Postoperational costs are divided into closure costs

and institutional control (long-term care) costs. Closure costs are calculated
assuming that adequate funds for closure are provided for by the Ticensee through
use of an investment fund (represented as a surcharge on received waste). The
availability of funds for closure is assumed to be assured by a mechanism such

as a surety bond. Institutional control costs are calculated based on the
assumption that a state-operated sinking fund is established and that a surcharge
is levied upon the waste received at the disposal facility on a cost-per-waste-
volume arrangement. All postoperational costs are calculated as costs to a
disposal facility customer.

4. COSTS AND IMPACTS OF BASE CASE (NO ACTION ALTERNATIVE)

Principal long-term radiological impacts for the base case (no action)
alternative are listed in Table S.5 for several time periods following license
termination.

Direct impacts to a potential inadvertent intruder (in mrem/yr to an individual)
are summed over all 23 radionuclides considered in the analysis and volume-
averaged over all 36 waste streams disposed into the disposal facility. The
highest potential intruder exposures are those to the bone. Whole body
exposures are also shown. Over the first 500 years, potential exposures to

the bone from the intruder-construction scenario drop by a factor of 3 from
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Table S.5 Principal Long-Term Radiological Impacts for the Base Case

(No Act1on) Alternative

T I g TR

et

- " "Costs’and-Impacts - - -
“'Direct “intruder impacts: o
Body (mrem/yr)* - ' - '
o 100 C 1.502E+3**
A 1.769E+3
o 500 C 7.808E+1 -

T A 4.336E+1

“ 02000 C- _ 4,491E+1

Y Y R " 2.251E+1

. Bone (mrem/yr) Co EET
.0-.100 C <. 3.095E+3 . .

e A S 7. 2.4B2E+3. . .. .
ec.500C - . L T . 1.183E+3. . .
. A A . . .4.851F+2. .

0 2000 C . 8.264E+2
. . A

-

Offsite releases from intrusion (at 10b years): -

Airborne . impacts (man-m1111rem[yr)
. 0. Body - : .
.0 Bone

Waterborne-impacts (millirem/yr) -
o Body
o Bone \
.Ground-water 1mpacts ~(mrem/yr) oo
o Intruder well T
- 'Boundary well SR
- oi'Population'well.. . it oitouTa
o Surface stream T e

Bone ) ' e
o Intruder well ’
o Boundary well e
o. Population well . .. .
0. Surface Stream. .-

‘Thyroid -~ oo = AR
" Intrader well': A
- Boundary well ! STl
" Population we]I' FREE
;Sprface'stream‘ s

R
Lawt s e

E-E-X-X-3

T*C = Intruder-Constructlon Scenaruo fi‘hv
A= Intruder—Agr1cu1ture Scenario
**The notation 1.502E+3 means 1.502 x 103.

:3.347E+2

. 2.242E+3 .
4 OGOE+4-‘

3 044E+1

1.571E+2 -
4,434E-1"

" 3.063E+0

. 3.061E+0
7 ''6.197E-1

. ..2.685E-2"

" 8.462E42
"l BUAG2E+2 -
- 2.B73E+2 -

. 171.218E+1

Cs.amE2
5.097E-1

(70)

| (6,000)
| 1.781E-2 (8,000) ¢ ¢

"(6,000) 7

(6,000) .. .
. (8, 000)“
(10 000) ..

’(4 000)';

'(4,000) -

(4,000) .
+ (4,000) -

***The numbers in parentheses indicate the approximate time in years
following facility closure that maximum impacts occur.

(100)*ff_f‘_f‘.]



20

about 3 rems/yr to about one rem/yr. Over the next 1500 years, however,
potential exposures are reasonably constant, and are still at about 800 mrem/yr
at 2000 years. A similar pattern is observed for potential exposure to the
whole body. The potential exposures were conservatively calculated giving no
credit (with the exception of activated metal) for the ability of waste form

to reduce airborne dispersion of radionuclides or uptake by plant roots. That
is, the waste is assumed to behave and disperse in a manner similar to ordinary
dirt.

Ground-water exposures are also calculated in a conservative manner and are
high for the base case. Due to the readily degradable nature of much of the
waste and assumed inadequate site operational practices, severe slumping and
subsidence problems occur.: The disposal area is assumed to be characterized
by potholes and subsidence depressions, leading to concentrated sources of
rainwater infiltration. Maximum annual doses to all organs, with the exception
of the thyroid and bone, are about 30 miilirem at the intruder well, exceed
150 mrem at the boundary well, are on the order of 0.1 mrem at the population
well, and are on the order of 10 2 to 10 3 mrem at the surface body water.
Maximum annual thyroid doses are in the range of 850 mrem at the intruder and
population wells, 270 mrem at the population well, and 12 mrem at the surface
water body. It is not likely that doses to actual individuals could ever be
this high, notwithstanding the conservatism of the analysis. For one thing,
potholes and depressions would be filled in by the site owner, thus reducing
the percolation. 1In addition, ground-water movement of radionuclides would
almost certainly be detected through monitoring wells long before appreciable
exposures could be received by the public. A more important point is that a
considerable amount of effort and cost to the site owner may be required to
prevent such exposures from occurring.

This is evidenced by the size of the postoperational funds that would have to
be collected during the 20-year site operational period--i.e., $38.2 million,
or about $38/m3 assuming 1 million m3 of waste ($1.08/ft3). These costs are
shown in Table S.6 and are calculated assuming a high level of long-term
maintenance in a site having moderately permeable soils. For sites having very
impermeable soils where there is a possibility of a major leachate pumping and
treatment problem (such as the current situation at the Maxey Flats, Kentucky
disposal facility), then the amount of postoperational funds that would have

to be collected is estimated to be $50 million ($1.42/ft3).

NRC believes that this level of long-term maintenance and costs is unacceptably
high. There is considerable uncertainty in the calculated long-term costs and
the costs could easily be higher. Leaving a disposal facility in a condition
so that extensive active maintenance activities are required to ensure public
health and safety could result in a considerable financial burden to:the site
owner and to future generations. It is jmportant to realize that- these costs
were calculated assuming that funds are collected as a surcharge on received
waste and placed into a state-operated sinking fund (at an average interest
rate of 10% and an average inflation rate of 9X). However, the facility may
close prematurely and prior to collection of sufficient funds. The loss in
accrued interest could be significant. For example, a major leachate pumping
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Tab1e S. 6 -Other Impacts and Costs of the Base Case (No Act1on)
A1ternative ~

Costs and Impacts* .

Short—term_popu]at1on exposures (man-mrem)

AT

Process1ng by waste generator** . -
- Processing at regional process1ng center** A ; B
:,waste transportation : T  7.12E45

. Short-term occupat1ona1 exposures (man-mr;_)

Process1ng by waste generator** - o -
_ Processing at regional. processvng center** - I
_ Waste transportation ... - .- 0 " 6.89E+6
.- Waste disposal L S+ ..t . 3.05E+b

Wastgggenerat1on and transport costs: ($)

PPOCESSIHQ by’ waste generator** “f.:"’l L
Processing at regional processing center**;.‘,~ =T
Waste transportat1on - oL e 2.49E48 .
Disposal costs: ($) B g e
Design and op. . . L .. 1.85E+8.
. Postoperational - e . 3.B2E+7.
Total - A  2.23E+8 ..
Unit ($/mS) . _ T .223
Incrementalienetgy uSE::\(§EI)ff?;f:’.s R
land use: (@?) .. Coh L sames
| whste volume disposed: (@) "7 | 0 7 LO0EW
Total volume not. dcceptable: " (83) | . ... 0 .

- -
S

*Costs and impacts are total costs’ and 1mpacts over the’ 20-year

operating life of the disposal facility. . cem

*xNot "calculated for the base case-(see text for exp1anat1on)
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and treatment program is estimated to cost about $1 million per year in 1980
dollars. By the year 2000 and assuming a 9% interest rate over 20 years, this
leachate pumping and treatment program would cost between five and six million
dollars. The site owner could easily be saddled with expenditures of several
million dollars per year for several years.

Another problem is that a high level of long-term maintenance implies that one

is depending upon extensive human actions possibly carried out several years

in the future in order to ensure public health and safety, and there is no -
assurance that such extensive activities would actually be carried out. For
example, a seemingly minor to moderate water accumulation problem could be
potentially ignored (perhaps for the sake of economics) until a major expensive
problem develops. In addition, extensive site maintenance activities can lead

to releases of quantities of radionuclides offsite and subsequent human exposures.

Other base case costs and impacts are also summarized in Table S.6. The costs
and impacts are calculated over 20 years of waste generation, processing,
transport, and disposal. Included are population exposures from waste processing
and transportation; occupational exposures for waste processing, transportation,
and disposal; costs for waste processing and transportation; incremental energy
use for processing, transportation, and disposal; land used for disposal; and
total waste volume disposed of. Impact measures for energy use as well as
occupational exposures, costs, and population exposures for waste processing
are not calculated for the base case and are not shown in Table S.6. Rather,
incremental changes in these impact measures associated with alternative
disposal facility design options and additional waste processing of specific
waste streams are calculated. This is explained in greater detail in Section
4.3.2 of Chapter 4 and in Appendices D and G.

In summary, Tables S.5 and S.6 establish a baseline of cost and impact data,
and furthermore demonstrate a need for regulatory action. The data shows that
inadvertent intruder exposures are relatively high at 100 years, at which point
they begin to decrease, leveling off at around 400-500 years. Although the
exposures to the inadvertent intruder are not so high as to cause great
(immediate life-threatening) concern for the one or few individuals who might
be exposed, some additional controls could be exercised that could reduce such
potential exposures to lower levels during the 100 to 500-year time frame.
Furthermore, the major portion of the exposures may be contributed by a few
waste streams that could be controlled to reduce potential exposures. The same
would apply to exposures from consumption of ground water at various locations.
Finally, the unstable site conditions for the base case results in a very. high
level of long-term maintenance and costs to the site owner, and a corresponding
high level of long-term social commitment.

5. ANALYSIS OF ALTERNATIVES--DEVELOPMENT OF PERFORMANCE OBJECTIVES AND
TECHNICAL CRITERIA

5.1 Performance Objectives

As.a part of the analyses, NRC analyzed a range of alternative performance
objectives to assure an adequate level of protection for the inadvertent

ums_
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intruder and’ 1ong-term social and environmental protection. As previously
discussed there are four bas1c performance obJect1ves that shou1d be achieved

in disposal:
1. Protect the inadvertent intruder;

2.  Assure long-term stability to eliminate the need for 1ong-term
"‘*‘ma1ntenance after operat1ons cease, .

" 3. 7 Protect public hea]th and safety ‘(and the’ env1ronment) over the long -
term; and

4. Asspre safety during the short-term operational’ phase

The results of the analyses to arrive at preferred performance obJect1ves are
presented below.

5.1.1 Protect1on of the Inadvertent Intruder

The 1mpacts for potent1a1 1nadvertent intrus1on, while not 1mmed1at91y life-
threatening, are significant since impacts on the order of several hundred
mrem/yr could 1ast ‘for long time per1ods - Four methods were addressed by whwch
potent1a1 human 1ntrus1on impacts may be m1t1gated

"11; ;COntro111ng the d1sposa1 of spec1f1c waste streams, -

- 2. ~Waste form and- packaging,' |
~13;‘31Use of eng1neered and/or natura1 barr1ers to- intrus1on, and

4i:i~1nst1tut1ona1 controls f 'J‘“

Contro111ng the D1sposa1 of Spec1f1c Waste Streams

In the analys1s the- potent1a1 hazard to an 1nadvertent 1ntruder is 1n1t1a11y
principally due to gamma-radiation from fission products such as Cs-137, and -
averages at about 1.5 to'3 rems/yr‘at 100 years following ‘license term1nat1on
Due to radioactive decay, however, the potential hazard quickly drops to about
1000 mrem/yr“to bone ‘at about 500 years following facility closure and about™
800 mrem/yr to:bone at about 2,000 years following facility closure.  Most of -
the Tonger-term hazard is caused by ‘two' small volume waste streams (1.94 E+4 m3)'
containing ‘large ‘quantities of transuranic isotopes. | If these waste ‘streams '
are eliminated from the analysis (that is, if transuranics in large quantities - -
are eliminated from near-surface disposa]), potential: long-term impacts averaged
over the rema1n1ng 34 waste streams are on1y a few mrem/yr (e g., 3 to 5) after
500 years ST T T :

S LR

<o

Thus, 1t appears that by elimlnating waste streams conta1n1ng -large’ quant1t1es'“
of transuranics from near-surface disposal, ‘the -long-term hazard to a potential
inadvertent intruder may be:greatly: reduced Over the short term, however,’

even with the removal of the. transuranic streams, potential:impacts can be
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significant--e.g., about 1.5 rems/yr. It is useful to consider ways in which.
the near-term impacts may be reduced. As discussed below, this could résult
from more restrictive near-surface disposal requirements for a few higher-active
waste streams.

Waste Form and Packaging

Another way in which potential 1ntruder exposures can be reduced is through
improvements in waste form and packaging, as well as minor 1mprovements in
site operational practices. These improvements can lead to reduced exposures
in two principal ways:

1. The likelihood that the intruder will stay in contact with the waste
(e.g., construct in it, grow crops in it) is reduced if the waste is
placed into a stable form or package and disposed in a segregated
manner from unstable wastes; and

2. The potential for the waste to be dispersed into a form which can be
readily inhaled or taken up by plant roots is reduced if the waste
is placed into a stable form or package.

Potential 1nadvertent jntruder hazards were calculated for the base case based.
upon an assumption that all waste streams are randomly mixed together during
disposal. Due to the slumping, subsidence, and higher infiltration that would
be associated with this disposal practice, rapid waste degradation could occur.
Even wastes that have been placed into a stable form or package could be subject
to such rapid decomposition. However, if the stable wastes were also segregated
and disposed of in separate disposal cells so that waste degradation would be
minimized, then the 1ikelihood that inadvertent intrusion would lead to prolonged
contact with the stable wastes would be greatly reduced. It is not credible

to suppose that such activities as housing construction or gardening could take
place under these conditions since the inadvertent intruder would contact hunks
of waste and realize something is wrong. Potential exposures would be limited
to those received during discovery of the waste. If high activity waste streams
are stabilized and segregated from compressible waste streams, exposures to an
inadvertent intruder averaged over all waste streams would be reduced at 100
years following closure from 1 to 3 rems/yr to less than 100 mrem/yr.

In addition, if the waste is contacted through inadvertent.intrusion, then
potential inhalation exposures would be reduced if the waste is in a stable,
Tess dispersible waste form. Similarly, exposure pathways which occur through
consumption would be reduced if the waste is placed into a low leaching form.
In order for radionuclides to be taken up by plants, the radionuclides must
first be dissolved and leached out of the waste.

Another question addressed is how long waste form may be relied upon to reduce
intruder impacts. As a minimum, the waste form should last through the operating
life of the disposal facility, the closure period, any observation period prior
to the termination of the facility license, and the active institutional control
period. This results in a requirement of waste stability for at least 150 years.
This requirement should be readily achievable, since if the disposal cell is

?

tume._
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stabilized so that minimum ihfiltration is introduced to the disposal cell,

then the waste form should be effective against intrusion for several hundred
years. It is not reasonable, however, to expect this to be the case indefinitely.
After several hundred years (i.e., on the order of 500 years), most of the
shorter-1ived radionuclides will have decayed away, leaving the longer-1lived
radionucIides.~ The reduction in hazard after-500 years takes-place at a much
slower rate. ‘It .would- appear, then, that for most wastes, a 1imit of 500 years
would appear to-be the maximum reasonable upper bound. Attempting to reduce
intruder impacts through waste form beyond 500 years would really not’ accomplwsh
much in the: ‘way of - add1tmona1 protect1on.

Use of Engineered and/or Natura] Barriers to Intrusion

Another method by which the hazard to a potential intruder may be reduced is

to dispose of the waste in a manner. that would make it more difficult for a
potential intruder to contact the waste--that is, by placing one or.more natural
or engineered barriers between the waste and the intruder. The majority of

the waste streams that could require disposal by methods that provide: protection
against inadvertent 1ntrus1on wou1d probably.also be character1zed by high surface
radiation levels.

NRC ana]yzed a number of such potent1a1 barr1ers to an_ 1ntruder and these are
described in detail in Appendix F and Chapter 4. The barriers considered and
additional facility costs associated.with use of these barriers are shown in
Table S.7. These costs are for fac1lity design and operation and do not inciude
costs for closure and long-term care. 1In genera] the barriers can be grouped
into three major categories as follows:

1. Engineered barriers, 1nc1ud1ng grouting or "eng1neered structures"
such as ‘caissons or concrete-walled trenches;

2. Depth of d1$p05a1. 1nc1uding thicker trench caps, layered waste
disposal, and slit trenches; and

3.  Other methods of disposal, including intermediate depth burial, mined
cavities, ocean disposal, and space disposal.

Most waste streams contain re]at1ve1y 1ow levels’ of act1V1ty while some conta1n
re1at1ve1y high levels of activity.” It would not appear ‘to be justified to
require that all waste streams would require disposal using a barrier to an
intruder. For most waste sireams,.the potential.hazard falls off.rapidly with
time--e.g., to levels on the order of a few millirems or less after a few hundred
years. Thus, the use.of.such barriers would only-be required for the higher
activity waste streams. This can be provided in a relatively inexpensive manner
through techniques such as layering. Layering refers to the technique of p1ac1ng
higher activity waste streams at the “bottom of the disposal cell so that there is
at least 5 meters of earth or lower activity waste between the top of the higher
activity waste and the surface of the earth. Using this technique, waste volume-
averaged intruder exposures can be reduced (at 100 years following site closure)
to the range of 70-80 mrem/yr. If higher activity waste streams are stabilized
and segregated from compressible wastes, volume-averaged exposures at this time
period are reduced to exposures in the range of 30 mrem/yr.
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Table S.7 Summary of Incremental Barrier Costs
For Facility Design and Operation

Additional Disbosa] Costs

Type of Barrier $/m3 $/ft3
No barrier ‘ 0 0 x
Thicker cap - 3m of soil 1.59 0.05 *
Thicker cap - 3m of compacted
clay 10.89 0.31 x
Layered waste disposal 37.73 1.07 *%
S1it trench (10% of waste) 91.49 2.59 xx
Caisson disposal (10% of waste) 216.45 6.13 %
Walled trench (10% of waste) 256.09 7.25 *x
Walled trehch (100% of waste) 160.99 "4.56 x
Grouting--cementt 60.46 1.71 *
Grouting--low-strength cementt  46.86 1.33 *
Engineered intruder barrier 59.17 1.68 x
Intermediate depth burial 53-159 1.50-4.50 *
Mined cavity 327-654 9.26-18.52 *
Ocean disposal 710-2200 20.11-62.31 *
x

Space disposal

2,000,000 56,600

*Unit costs based updn 1,000,000 m3 of waste disposed.

**Unit costs based upén volume of waste disposed by the
disposal method indicated. For this table, the costs

are based upon a volume of about 100,000 m3.

tUnit costs include additional costs for stacked waste

emplacement.
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A timel1imitation on the effectiveness of natural and engineered barriers was
also considered.. " From the analyses performed for this EIS, it was determined’
that ‘due -to ‘radioactive decay, exposures to a potential 1nadvertent intruder’
from almost ‘all waste streams typically considered to be LLW fall to a. few.
millirems after a few hundred years--e.g., 500 years. After’ 500 years, only a
few waste streams are estimated to result in annual potential intruder exposures
of .a few hundred millirems.. Very few (e.g., one or two) streams having small .
volumes are estimated to resu]t in, potent1a1 intruder exposures exceed1ng

500 ‘mrem/yr :after 500 years .

On the other hand, waste streams that are’ genera]]y cons1dered to be “h1gh-1eve1
waste" (e.qg., spent reactor fue1, solidified first solvent extraction stages .
from a nuclear fuel reprocessing plant) contain much higher initial levels of
radioactivity. Typically, the potential hazard from high-level waste disposal
is dominated by fission products over approximately the first 600 years. After .
that approximate time period, most of the f1ss1on-product activity has decayed,
except -for iodine-129 and technetium-99; radicactivity is dominated thereafter
by ‘the actinides--e.g., .U, Np, Pu, Am, Cm and their daughters. Wastes which
still contain. apprec1ab1e act1v1ty after several hundred years (e:g., 500 years)
would appear to more closely resemble high-level waste than what is usual]y
cons1dered to be low-level waste. . . .

F1na11y, 11m1tat1ons on the effect1veness of barrlers to a potent131 1nadvertent
intruder was discussed at the regional workshops on the Part 61 regulation. At
these workshops, there appeared to be general agreement that a time period of
500 years seemed appropriate for most easy-to-1mp1ement intruder barriers.

Inst1tut1ona1 Contro]s

Another mechan1sm for reduc1ng potent1a1 impacts to a potent1a1 1nadvertent
intruder is use of -institutional.controls.. Institutional contro1s ,are controls
which require performance of some action by a government agency to prec]ude
human.contact with the waste,-or require a continuing social order.,.Examples
include controlled access to the site, controlied productive use. of the site
(e.g., as a golf course), and: per1od1c inspection and surveillance. U]tlmately,
1nst1tut1ona1 controls must aiso-rely upon relatively passive means involving
some-manner of social order. . _Probably the most significant concepts_for long-
term passive.institutional control .measures are those of control of.the.land by
a governmental organ1zat1on, 1and-use restr1ct1ons in the form of’ t1t1es or
deeds, and. mu1t1p11city of records.-vgwc_. S :

Given th1s however it 1s sti]l approprlate to cons1der how long 1nst1tut1ona1
controls may be expected to preclude intrusion. . Markers and ‘monuments estab-
Tished at a d1sposa1 site may be stolen or defaced ‘and- the nature of the hazard
may be buried in forgotten governmental files. Land-use restrictions may be
potentially ignored, or a future government bureaucracy may s1mp1y mistakenly
release a site for: 1nappropr1ate use. .. .. S : )

The maximum time period -for which active .institutional controls can be relied
upon to preciude inadvertent 1ntrus1on has been 1nvest1gated by’ a number of
people,. including.EPA as well.-as a number of researchers ‘doing work on estab-
lishing a waste class1f1cat1on system EPA has proposed ‘that a limit of 100 .
years should be used as a 1imit for the length of institutional controls. " This
1imit was proposed based upon consideration.of public input received at a number
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of public forums on radicactive waste disposal held by EPA. In various studies
exploring ways in which to classify radioactive waste for disposal, different
institutional control periods have been used. The institutional control periods
assumed in these studies were all less than a few hundreds of years and ranged in
these studies from 100 to 200 years.

The maximum time period that should be assumed for active institutional controls
was discussed at a series of four regional workshops held on the preliminary
draft of the Part 61 rule. The general consensus of these workshops was that a
100-year limit for active institutional controls was appropriate.

Development of Preferred Performance Objectives

Based upon the analyses and discussion of the previous subsections, the following
conclusions were reached:

1. The potential for inadvertent human intrusion into a closed disposal
facility at some point after closure of the disposal facility is likely.
Extensive intrusion activities such as major housing or apartment
construction are unlikely. The potential exposures from inadvertent
intrusion are relatively high for the first few 100 years (i.e.,

1.5-3 rems/year at 100 years) but, provided that a few waste streams
~ are removed, then drop to a low level (a few mrem/year) after about
500 years.

2. Some waste streams present relatively little hazard to an inadvertent
intruder. Some present an initial high potential hazard. If inadvertent
intruders can be protected against contacting these latter waste streams
for a few hundred years, then such waste streams present much reduced
potential hazards. Such protection may be achieved through use of .
natural and engineered barriers to intrusion. However, there is a
limit (e.g., 500 years) as to how long such barriers can be expected
to last. Some waste streams may not be acceptable for near-surface
disposal.

3. The extent and consequences of potential inadvertent intrusion are
related to waste form and disposal facility design and operating
practices. For example, improved waste form and packaging can reduce
potential exposures through inhalation and food consumption pathways.
Volume reduction may increase exposures from direct gamma radiation.
If the waste is in a structually stable form and segregated from other
wastes, then as long as the structural stability is retained, the
possibility of extensive inadvertent intrusion activities is not
considered credible.

4., Institutional controls can be effective in reducing the potential
for inadvertent intrusion and in reducing potential intruder exposures.

Two aspects were then analyzed in further detail and specific 1imits developed-
to determine the disposal requirements of different LLW streams based on '

protection of an inadvertent intruder--that is, to determine which streams may
be acceptable for near-surface disposal, which streams may require barriers to
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an lntruder, and which streams may be generally unacceptab]e for near-surface-
dlsposaI The aspects that were deve10ped 1nc1uded .,_: - R

lLl” An. exposure gu1de11ne defining an acceptab]e 1eve1 of safety regardlng '
”5"protect1on ‘of ‘an inadvertent intruder which can be used to stipulate .
‘-fwhen contro]s aga1nst potent1a1 1ntrus1on shou]d be 1mp1emented and

2. ’A maximum- t1me during wh1ch act1ve 1nst1tut10na1 controls can be re11ed
' 'on to prevent 1nadvertent 1ntrus1on B BT

Three a1ternat1ve dose rate limits were exam1ned quant1tat1ve1y 1n th1s EIS
for protection of an inadvertent 1ntruder.‘

o 25 mrem/yr to the whole body;
0.~ 500 mrem/yr to the whole body; and .
. 0. -5000 mrem/yr (5 rem/yr) to the whole body. -

Four alternative active institutional control periods were also analyzed: )

. 50 years.

.» 100 years o
150 years- . : A
300 years

“eocoo

These a1ternat1ves were exam1ned in a.case. study set out 1n Chapter 4 of. thls
EIS. The results of this case study are too lengthy to inciude here but resulted
in the selection of a 500 mrem/yr (whole body) dose rate guideline for protection
of an inadvertent intruder and a 100-year assumed maximum active 1nst1tut1ona1
control per1od ; :

The preferred dose 1im1tat1on criter1a obJect1ve se]ected by NRC is s1m11ar to e
the maximum permissible levels of radiation in unrestricted areas as set out

in 10 CFR Part 20. -A dose rate*limit in the: ‘range of 25 mrem/year. was Judged

to result in: cons1derab1y more costs,:more:change in-existing practices, and -
greater reduction in disposal. effic1ency than the other two alternatives. Thxs
is especially important considering.the hypothetical.nature of tte jntrusion _
event. . The 5 rem/yr alternative was seen to.involve approximately the same
costs and impacts as the 500:mrem/yr alternative. The higher dose rate limit,
_however,  could potentially allow disposal.of larger:quantities of long-lived
isotopes,: which could result in moderately higher intruder hazards which could -
extend for long time periods. . Therefore, 500 mrem/yr (whole body) was selected
as a general dose rate limitation guideline. This Iimitation agrees with the
consensus’ of the four reg1ona1 workshops : ; .

The second quest1on was how long shou]d credlt be g1ven to act1ve 1nst1tut1ona1
controls to prevent such intrusion. A time period that is too short could result
in very high disposal costs for much of the LLW. A period that is very long,

on the other hand, may place an undue burden on future generations.. NRC analyzed
alternative 1nst1tut10na1 control periods of 50, 100, 150, and -300 years to,

see if there was any technical preference for se1ect1ng one time period over
another.. From the analysis, there did not appear to be any -overly compelling
numerical.reason to-adopt a particular .institutional-control period.: NRC .
believes; however, that institutional controls will last at least 50 years.
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Three~-hundred years appeared to be too long of a time period and did not offer
any compelling numerical advantage over 150 years. - The preferred-alternative
was, therefore, in the range of 100 to 150 years. NRC selected 100 years as
the preferred institutional control period. This period of time agrees with
previous estimates on the effective length of active institutional controls
made by EPA and also is consistent with the consensus of the regional workshops.
Based on the comments received on the preliminary draft of Part 61 and at the
workshops, NRC jdentified no overriding social or political rationale for
selection of one time period over another. The general consensus was that

100 years was about the right time period upon which reliance should be placed
on active institutional controls.

5.1.2 Long-Term Environmental Protection

In developing performance objectives, NRC considered two key aspects related
to long-term environmental protection: long-term potential exposure pathways,
and long-term site stability.

The potential exposure pathways included: (1) ground-water migration,

(2) gaseous releases from decomposing waste, (3) plant and animal intrusion,
and (4) wind and surface water erosion and transport. Of the pathways, the
consumption and use of water containing radionuclides from disposed waste is
believed to be the most significant long-term environmental release pathway of
potential human exposure. Thus, NRC concentrated on analysis of ground-water
impacts in development of the performance objective.

In the analysis, it became apparent that long-term ground-water migration cannot
be analyzed by only considering potential radiological impacts. Site stability
and the need for long-term social commitment to care for sites over the long
term and to maintain potential radiological impacts to low levels must also be
considered as an integral part of the analysis.

The unpredictable nature of waste/disposal site instability can lead to increased
radiological and economic impacts at both humid and arid sites. At humid sites,
stable disposal cell covers are needed to minimize water infiltration into the
waste and thus maintain potential ground-water releases to levels as low as
reasonably achievable. Waste instability in poorly drained soils can especially
lead to a potential "bathtub" problem, which can further lead to costly long-term
trench pumping and csite stabilization programs. In arid sites, trench instability
can lead to subsidence and increased plant and animal intrusion plus increased
potential for wind erosion and dispersion of trench contents.

Three interrelated factors contribute to waste form/disposal site instability,
the contact of water with waste, and the resulting long-term radiological and
economic consequences:

o site environment;
(] site design and operations; and
o] waste form.

To consider the maximum potential impacts from waste disposal, the base case
site analyzed was a humid site, although as stated above, waste/site instability
is also important at arid sites. Variations to site designs and operating
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practices can lead to greater site stab111ty and minimize long-term migration.

Some of these variations considered in the EIS include: (1) segregat1on of
compressible wastes and wastes containing large quantities of.organic chemicals

or chelating agents, (2) thicker, less permeable disposal cell covers, (3) improved
compaction of disposal cell contents and covers, (4) stacked disposal of waste
rather than random disposal, ((5) grouting of disposed wastes, (6) decontainerized
disposal of low-activity compress1b1e wastes and (7) use of eng1neered structures
such as concrete-walled ‘trenches. '\", S S ‘

The waste form (coupled with site design and‘operating practices),is probab1y
the most significant factor contributing to site instability--a factor containing
the paradox that: much if not most of ‘the problems with. site. instability and -
high maintenance costs is caused by the wastes containing the least activity.
Most of the waste sent to LLW disposal facilities consists of very low activity
material such as trash which is frequently easily degradable.:..In the past,
some of this waste has been packaged in easily degradable packages such as
cardboard boxes. Most of.‘the waste, however,.-is currently. packaged in longer-
lasting, but still degradable, rigid containers such as wooden boxes and
55-gallon steel drums. Large void spaces ‘can-also exist within waste packages
and the disposal cells after waste disposal. As the waste material degrades
and compresses, a process which is-accelerated by contact by water, additional
voids are produced. - This leads to-settlement of the disposal cell contents,
followed by subsidence or slumpipg-of the disposal cell cover.: This increases
the percolation of:water into disposal.cells, accelerat1ng the cycle This
slumping and subsidence 1s frequent]y qu1te sudden s

The use of the r1g1d conta1ners wou1d be expected to- reduce the amount of
short-term subsidence. Over the longer term, however, subsidence problems ;-

would still be observed, and factors contributing to this include: (1) the -
waste contained in the rigid containers is:still frequently easily -degradable -

and (2) even if the waste is not readily degradable (e.g., activated alloy - -
metal), it is frequently packaged into containers so that large voids are left
within the containers.. The rigid containers initially. provide some structura\ t
support:to the. d1sposa1 cell covers, and act to:"bridge" voids within.the : i
d1sposal cell and waste packages. - Eventua11y, however, this structura] supportf-
is lost as the rigid containers rust or rot:.out, leading to disposal cell: S
settling at rates which are difficult to predict The:basic problem is the 7, - -
production of voids... If.a waste container.were completely filled-with. re]at1ve1y
nondegradable,- noncompress1b1e materials--e.g., activiated metal with void - i
spaces within the container filled with sand--and disposed so that voids between
waste packages could be eliminated, then degradation of the. waste package wou1d
not be expected to resu]t in a subs1dence prob]em AR o

L ;

In Chapter 5 of the main text an extens1ve case study was performed 1nc1ud1ng
alternate site characterlstics, waste forms and packages, disposal facility
designs, and:facility‘operationaT;procedures.,.Twenty,separate;cases,were.Ar'
considered in the case -study. The alternatives were principally directed at
improving-long-term site .stability (e.g., reducing void. spaces within the waste
and trench after disposal) . and eliminating the contact of water with. the waste.
both .during and. after operations. -- They included .changes which could,be ,
implemented with 1ittle additional effort and increased cost, and those 1nvo]v1ng
high effort and increased cost.



o _

32

These alternatives included the following:
1. Alternatives Examined to Achieve Stability

Compaction of backfill (and waste) during operations
Use of improved waste forms and packaging

Stacking of waste packages

Walled trenches and other engineered techniques
Segregation of stable and unstable wastes
Decontainerized disposal

0Oo0O00O0CO0

2. Alternatives Examined to Reduce Water Contact with Waste

Thicker, compacted caps

Moisture barriers

Improved waste forms and packaging

Walled trenches and other engineering techniques
Segregation of stable and unstable wastes

Use of a permeable backfill

0Oo0o0O0OCO

The case study with its many nuances is too extensive to be reproduced here.
From the analysis, however, NRC believes that the siting, design, operation,
and closure of the disposal facility should be clearly directed toward achieving
the maximum practical site stability. Disposal facility stability and the
corresponding potential for ground-water migration directly affect the level of
long-term care and maintenance by the site owner. Past experience with LLW
disposal clearly indicates that one of the most important objectives of LLW
disposal should be that the disposal facility is stabilized so that little or
no maintenance is required by the site owner. NRC staff believes that the
alternative of not considering this as a performance objective is clearly not
acceptable.

Although the stability performance objective is needed, care is required in -
implementation to arrive at an equitable distribution of costs. Much of the
waste sent to LLW disposal facilities consists of very low-activity material
such as trash which is frequently easily degradable.and compressible. This
complicates the analysis, since most of the waste streams that contribute the
most to site instability are the same waste streams that contain the least
activity. Much of this low-activity waste is only suspected of being contamin-
ated and/or is generated by small waste generators' such as hospitals and research
laboratories. These factors increase the difficulty of arriving at a cost-
effective solution to the problem of disposal facility instability. That is,
it is difficult to justify requiring large additional expenditures to dispose
of otherwise low hazard material.

One alternative would be to incinerate and solidify all combustible waste streams.
In general, although NRC staff believes that waste incineration may be a cost-
effective solution for some waste generators, it would cause economic hardships

if required generally, particularly to small waste generators such as hospitals and
research laboratories. Costs would run on the order of $927/m3® ($26.25/ft3). 1In
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addition, it is not a solution that could be generally:instituted on a reasonable
time basis. Other dlternatives such as extensive engineered -disposal techniques .
(e.q.; grouted or concrete-walled.trenches, decontainerized. disposal) also . .
appeared to ‘have ‘a number of drawbacks :for -general app11cat1on.. These drawbaeks _
included significant additional:disposal. costs and. s1gn1f1cant1y increased )
occupatlonal exposures at the disposal facility. .- For. example, additional . .
disposal costs would run at about $60.50/m3 ($1. 70/ft3) for grouted d1sposa1, .
$211/m3 .($6/ft3) for disposal into a: grouted concrete-wal]ed trench or. $49/m3 .
($1. 40/ft3) for deconta1ner1zed dlsposal ) ‘ : o

The most reasonab]e alternat1ves cons1dered--those wh1ch cou]d be 1mp1emented
with reasonable costs and within a reasonable time frame--involved stab111za-"
tion of higher activity waste streams coupled with segregated disposal of lower
activity.unstable waste streams Segregation is estimated to cost an approximate;
additional $6/m3 ($0.17/ft3).": Stabilization of the.higher activity streams. ...,
could be accomplished by either stabilizing the waste form (e. g-, through sol1d-",
ification), stabilizing the waste package (e.g., through use of high-integrity
containers), or by disposal .facility design ‘(e.g., by placing the waste into a.
structure which supports barriers to moisture). Once the disposal cells are -.
stabilized, then improved barriers to moisture may be emplaced, further reduc1ng
exposures to levels as Tow as reasonab1y -achievable. . : Y .
. '»,~ 1o N .
Th1s means that there still may be,some long-term ma1ntenance requ1red for the e
segragated low-activity waste disposal.cells..- However, since the activity
contained in these’disposal cells would be relatively 10w, the impacts from .
increased percolation.into these ‘disposal .cells would also be retatively 1ow. In
addition, Jong-term maintenance can-be reduced through such 1mprovements 1n
fac111ty desIgn and operating pract1ces as: . .

.|4f. ';«.‘.."'

1mproved backfill; T S
improved disposal cell covers: o '
increased attention paid to minimizing voids in disposal cells; and
1mproved compact1on of . dlsposal ce11 covers. e e e

_o‘o 00

Such 1mprovements whwch are, est1mated to cost an approx1mate .additional $22/m3
($0.62/ft3) .in operational costs above the base case, are a]ready ‘being 1mp1e-‘jl
mented to a certain extent at existing operating d1sposa1 facilities. Thus,_f'f[
implementation of such pract1ces would invo]ve few add1t1ona1 costs to waste e
generators. e A ST
Readily achievable improvements: in waste form which would reduce 1ong-term
ma1ntenance 1nc1ude the fo11ow1ng . ;- .

I S T e

0 add1t10na1 compactlon of compress1b1e wastes ,fA
(0] ‘;increased attention paid-. to m1n1m121ng vo1ds in waste conta1ners- and
0 .- use of. 10nger—1ast1ng waste contalners.

. e
. I R

The f1rst two of the above opt1ons are already belng carrled out by a number -
of waste generators. . ce . .



34

In regard to improved containers, polyethylene drums are available, for example,,
which have been certified by DOT for use in transporting nonrad1oact1ve hazardous
wastes such as oxidizers or corrosive solids. These are apparently available

at approximately the same (or possibly reduced):price as standard steel 55-gallon
drums. Compared to steel 55-gallon drums, which is the most common type of waste
container used in the nuclear industry, a po]yethylene or other type of plastic
drum would be expected to degrade very much slower after disposal, provided
that the drum is designed to be compatible with the waste form.and the disposal
environment. The radionuclide containment capability would therefore be expected
to be greater than a typical steel 55-gallon drum. More importantly, reduced
container degradation would result in reduced compression of disposal cell
contents, thus reducing subsidence and infiltration of water.

If the above options were generally carried out, then it is possible that the
level of maintenance required for the low-activity disposal cells can be reduced
to very low levels.

Given this overall objective--the need for disposal facility stab111ty--numer1ca1
limits for migration were derived.

The EPA has a program underway leading to deve1opment of a standard for long-term
releases of radioactivity to the environment from LLW disposal facilities. In
the absence of that standard, NRC considered existing NRC and EPA standards and-
narrowed the range of alternatives to be analyzed in this EIS to a range of 1-25
mrem/year. One mrem/year was selected as a lower bound since it was less than
the 4 mrem/yr 1imit in EPA's national primary drinking water standard (40 CFR .
Part 141), and it would provide a low limit against which the ability of current
technology to meet such a limit could be analyzed. Twenty-five mrem/year was .
selected as an upper bound since it was already in use as an existing EPA standard
$40 EFR Part 190) applied to routine operating releases from nuclear fuel cycle
acilities.

Based on the analyses, NRC concluded that a 1imit in the range of existing EPA
drinking water regulat1ons (4 mrem/yr) can be achieved at the nearest public
drinking water supply given some modest increased costs and changes. NRC also
concluded that meeting. the EPA drinking water standards at the nearest public
drinking water supply results in annual potential exposures of less than 25 mrem
whole body, 75 mrem thyroid, and 25 millirem to any other organ to an individual
who might consume water from a well located at the site boundary.

An annual exposure limit of 25 mrem whole body, 75 millirem thyroid, and 25 mrem

to any other organ to the maximally exposed individual at the site boundary

coupled with an annual population 1imit of 4 mrem at the nearest public drinking
water supply was, therefore, selected as the preferred performance objective.
Because of the need to consider other potential environmental release pathways,
albeit small, the performance objective includes potential releases from surface
water, air, plants, and animals. Broad public acceptance of the application of

the EPA drinking water standard and the existing fuel cycle standard at the site
boundary was also expressed in the public comments and workshops on the preliminary
draft Part 61 rule.
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Moderate changes in waste form and packaging and disposal facility design and
operating practices are needed to.meet the ‘selected iperformance : :objectives.
These principally include methods by wh1ch the stab1l1ty of the dxsposal
facility can be’ enhanced

1. “Stab111zat1on of h1gher act1v1ty waste streams,

2. Segregated disposal’ of 10w activ1ty unstab]e waste streams from stable
wastes,

©. 3. 'Improv1ng site stab111ty through operation techn1ques such as 1mproved
backfilling and compact1on, and

- 4.  Reducing contact of waste with waterr
Many of the the higher costs which would be associated with the stabilization
of higher activity wastes represent activities that many waste generators are
. already carrying out to meet existing disposal facility license conditions.

.5.1.3 Assuring Safety during Operations .

_The function of .a near-surface radioactive waste disposal facility is to contain
d\sposed rad1onuc11des over the long term, and potential long~term impacts are

of maJor concern in 11cens1ng an LLW disposal facility and in determining disposal

. requirements for spec1f1c types and forms of waste. However, protection of public

hea]th and safety during the operational phase of the disposal facility is also .

. of concern when 1icénsing the facility and regulating its operation. As part

_of the ana]ysas performed in Chapter 6 of this EIS, NRC determined that existing

. standards in the NRC regu]at1on 10 CFR 20 were an adequate performance objective
'for operational safety. The Part 20 regulation aiready provides standards for
control of and limitation for release of radioactive materials to the environ-
ment from operations at NRC-licensed facilities, as well as limitations on the
a11owab1e radiation doses to radiation workers and the public. E . .

5.2 jTechnica1‘Requirements,;

" Based upon the analyses for the performance objectives, a number of technical
requirements were developed to help ensure that the performance objectives would
be met. " These technical requirements are set-out in Subpart D of the Part 61
rule.  (See Attachment A to this summary.) The technical requirements generally .
e1ther fell directly from the ana1ys1s to determine the performance obJect1ves or'
were ‘developed based upon past experience and existing. good practlces. A given.
technical, requirement frequent1y helps to ensure that more. than ‘one performance
ob3ect1ve will be met.

Most of the technical requfrements can be related to three;key prﬁncip1es that
are of most significance in assuring the performance objectives are met. _These
three principles are:

1. Long-term stability of the disposal facility and disposed waste.
Trench cap collapse, subsidence, increased water infiltration,
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and the need to actively care for the facility over the long term
are all reduced if stability is ensured.

The presence of liquids in waste and the contact of water with waste

both during operations and after the site is closed.

Water is the

primary vehicle for waste transport and its presence in and contact
with waste can contribute to accelerated waste decomposition and
increased potential for making the waste available for transport offsite.

Institutional and other engineering and natural controls that can be
readily applied to reduce the 1ikelihood and impacts of inadvertent

intrusion.

The following chart summarizes the relative importance of each in helping to
assure achievement of each of the performance objectives.

Performance Objectives

Migration Maintenance Intruder Operations
Long-term Reduces water Reduces uncer- Reduces like- Reduces
stability of infiltration tainty and need 1ihood for potential
waste and and thus the for long-term inadvertent occupational
facility potential for maintenance. intrusion. hazards.
migration. Reduces long- Reduces ' impacts Reduces off-~
term care costs. to inadvertent site releases
intruder. in the event
of an accident.
Contact of Reduces Reduces need for Reduces waste Reduces
water with potential for active mainte- degradation potential
waste migration and nance during and and thus impacts hazards.
offsite after operations. to intruder. Reduces
transport of potential for
waste offsite
releases.
Institutional Custodial care Assures proper Reduces 1like- Reduces
and other during institu- maintenance. 1ihood for potential
intruder tional control inadvertent occupational
controls reduces potential intrusion. hazards.

for water
infiltration.

Reduces impacts
to inadvertent
intruder.
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As discussed below, safety during dlsposa1 fac111ty operat1ons is also an
important cons1derat1on :

Stab111tx

In translat1ng these principles ‘into technical requarements NRC found that in
general many were already being addressed ‘in ‘one way or another: at one or more

of the ex1st1ng operating sites. For example, methods to improve site stability"
which are-either-aiready being carried out or may be readily implemented 1nc1ude -
improved, more stable waste forms and packaging for higher activity wastes), S
reducing void spaces between packag1ng placed in trenches,. compact1on of backf111
material and trench covers, and use of institutional controls to continue to
maintain and control site access after active operations cease.

TR IS

The preferred alternatives selected will result in the least disruption of
existing practices and will leave maximum f]ex1b111ty in how stability can be-
achieved. The preférred alternative is to requ1re ‘that-higher activity wastes
must be placed into a stable form and segregated in d1sposa1 Waste’ segregat1on
is estimated ‘to:cost an approximate $6/m3 ($0.17/ft®) in additional d1sposa]
costs. Stab111ty of the waste form can -be achxeved by severa1 means:
1. The waste form 1tse1f (results 1n no 1ncrease in costs over those S
- today); - T
2. Processing the waste to a stab]e form through technlques such as
- -improved ‘packaging, use ‘of high 1ntegr1ty containers, or waste <.
-solidification (the costs for this can ‘range from neg]1g1b1e additional
“packaging costs to an :approximate additional $450/m® for high' integrity -
. containers up to-about an additional $2000/m® in solidification costs. -
The costs are believed to be conservat1ve1y ‘high. In any case, the
1ndustry is generally already moving toward this alternpative. and it
1s, therefore, not a s1gn1ficant change from ex1sting practuces),
~3 0 Use of. eng1neering design at the dlsposa1 facility.- Many englneerIng ,
- . design-alternatives are possible .including caissons filled with concrete °
- . and "concrete-walled trenches. (The cost for a concrete-walled trench -7~
“including use of ‘concrete grout ‘as .a backfill material was estimated -
”to cost an approxxmate add1tiona1 $211/m3 ($6/ft3) in dtsposa1 costs )

NRC a]so evaluated a number of faci]ity design and operationa1 1mprovements

that are in many cases currently being applied ‘at the existing operating s1tesi :
to improve long-term site stability. These include waste placement,: backfill,

and compaction of backfill and trench covers. The use of specific design and
operational techniques would be evaluated:for a specific: fac11ity on a case-
by-case bas1s as part of 11censing that faci11ty. LT

“ .-
'

Contact with water A :l~ R Ut 1 es‘“ :

C - - [ - st e - -

A number of spec1f1c requlrements relating to site characteristics d1sposa1
facility designs and operating.practices, waste forms -and packages, and -
institutional controls are established which are directed at reduc1ng the
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contact of water with waste, both during operations and over the long term
after closure (See Sections 61.50, 61.51, 61.52, 61.56, and 61.59). These
included requirements that the site be free of areas of flooding or frequent
ponding and providing sufficient depth to the water table that ground-water
intrusion into the waste will not occur. They also included design features
such as trench covers being designed to prevent water infiltration, to direct
rainwater away from trenches and. to prevent waste from sitting in rainwater in
open trenches. Waste form requirements address the disposal of liquid waste.
The minimum requirements provide that waste containing 1iquids must be packaged
in sufficient absorbent material to absorb twice the volume of liquid. Higher
activity wastes containing liquids must be converted into a stable form that
contains not more than 1% free-standing 1iquid by volume.

Institutional Controls

Since the use of institutional controls to control site access and to monitor
and care for the site over the long term is current practice, NRC included the
costs.for 100 years of active institutional control in the costs for the base.
case (reference) disposal facility. As such, this requirement reflects current
practice and does not represent an increased cost over that today. The
potential costs for maintenance of the site during this period can, however,
vary depending upon the degree of site stability. As discussed above, the
requirements in Part 61 directed at site stability should reduce the need and
costs to actively maintain a site during this period.

Institutional controls (physical activities of man such as site surveillance

or inspection) shall only be relied upon for 100 years following site closure
to keép people from inadvertently intruding into the site and to carry out an
environmental monitoring program and minor custodial care (see Section 61.59).

Safety During Operations

An applicant's or licensee's operational procedures and programs for compliance
with the operational-safety performance objective would be evaluated on a case-
by-case basis. NRC staff believes that this approach would be preferable to
setting out a number of prescriptive requirements for safe facility operation.
Measures which could be used to minimize potential operational releases and
exposures will be influenced by site-specific conditions at the particular
disposal facility considered. Detailed prescriptive requirements would also
inhibit incorporation of potential improvements in site safety. Some of the
procedures and programs which would be analyzed as part of a specific applica-
tion would include the following:

(] The applicant's radiation safety program for control and monitoring -
radioactive effluents and occupational radiation exposure to .
demonstrate compliance with the Part 20 requirements and to control
contamination of disposal facility personnel, vehicles, equipment,
buildings, and grounds. Both routine operations and accidents would
be addressed, and the program description would include procedures,
instrumentation, facilities, and equipment.



40

2. Consideration of potential hazard to an individual or a population
from potential consumption or ‘use of contaminated ground-water.
A classification system based on these two:considerations--intrusion -and
migration--presents some difficulties in calculating acceptable concentration
1imits for waste. The calculation of .concentration limits for exposures to an
inadvertent “intruder are relatively straightforward since.the -potential exposures
are directly related to the concentrations of :the radionuclides available for
uptake. : In- addition, potential intruder: exposures are relatively less -
site-specific. - o L e re e . o :

It is considerably less straightforward to set out categories of waste based

upon consideration of ground-water migration. Potential ground-water migration
impacts could:occur from consuming water from a well.located onsite, consuming
water from a well located at the site boundary, or to populations:consuming water
down-gradient of the site. Potential migrational impacts are much more:a function
of site-specific environmental and geohydrological conditions than concentration-
limited intruder impacts. . Potential migrational impacts are furthermore a function
of the total inventory of radionuclides at a disposal site.

Combining these two considerations, the approach that has been taken is to first
determine waste classification requirements (based upon concentration limits)
considering protection:of a potential.inadvertent intruder. Second,.based on
the analyses in Chapter 5, four radionuclides were identified that.are of signif-
icance from the standpoint of migration. These are H-3, C-14, Tc-99, and I-129.
These nuclides have been addressed on a site-specific inventory basis.. :That .. -
is, the total quantity of these four radionuclides acceptable for disposal at -
any particular.site will be determined as part of the licensing-process based: -
on the specific:hydrogeological conditions, facility designs, and;operating. 7.
procedures-at.the site. The waste classification procedure proposed by;NRC is-
summirized—as'Table 1 in the :attached Part 61 rule (see Section 61.55:0f .the ..
rule).. -0 o - N . Co . SRR

o

'G.II:Ciaéses.éf Naéte” l
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'Tﬁfee‘éiaéseé‘of waste are detefmined;ﬁy‘the ﬁart 61 requifemehis:

N T - . s :,-("”'_ T t 4 . e, ." PR
. 1. rWastes for which there are.no:stability requirements but which must
~- .. be disposed of in.a segregated manner from other wastes.- These wastes,
~termed Class-A segregated wastes, are defined in terms of maximum -« -.-
-+ allowable concentrations of certain.isotopes and certain minimum
" requirements on waste form:that.are necessary for safe handling.,

2. Wastes which need to be placed in a stable form and disposed in a
segregated manner from unstable waste forms. These wastes, termed
Class B stable wastes are also defined in terms of allowable concen-
trations of:isotopes and requirements for a-stable waste form as
well as minimum handling requirements. .- . PR

3. Wastes which need to-be.placed-into-a;stable form, disposed in a
segregated manner from nonstable waste forms,. and disposed of so
that a barrier is provided against potential inadvertent intrusion
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o The applicant's quality assurance program for siting, design,
construction, and operation of the disposal facility, and the receipt,
handling, and emplacement of waste. Audits and managerial controls
would be included as part of this program.

o The applicant's procedures and plans for construction and operation
of the disposal facility. These would include methods of construction;
waste emplacement; procedures for and areas of waste segregation;
types of intruder barriers; onsite traffic and drainage systems;
methods and areas of waste storage; and methods to control surface
water and ground-water access to the wastes.

o The applicant's environmental monitoring program to provide data
to evaluate potential health and environmental impacts, as well as
plans for taking corrective measures if migration of radionuclides
is indicated.

o The applicant's administration procedures to control activities.
o The applicant's physical security measures.

0 If the application includes the proposed receipt, possession, and
disposal of special nuclear material, the procedures and provisions
for criticality control.

Despite this, however, NRC analyzed some potential impacts associated.with
facility operation and concluded that many of the same requirements that would
reduce long-term environmental impacts and impacts to a potential intruder

would also help reduce operational impacts. For example, segregated disposal

of low activity compressible wastes from stabilized high activity waste-~which
reduces exposures to an inadvertent intruder, reduces ground-water migration.

and reduces long-term maintenance of the disposal facility--would also tend to
reduce the impacts of a potential accidental fire in a disposal cell. Stabilizing
high activity waste streams reduces the impacts of a waste container potentially
dropped accidentally from a height and releasing part of the container's contents.

Finally, NRC identified some specific general waste form and packaging require-
ments that have been developed and appiied in the past at disposal facilities.
These requirements provide protection of the health and safety of site workers,
facilitate handiing of waste, and minimize the potential for releases to offsite
areas. These requirements have been condensed from consideration of current
practices at existing disposal facilities and are summarized in Section 61.56

of the proposed rule as minimum waste form and packaging criteria.

6. WASTE CLASSIFICATION

Based upon the analyses in Chapters 4 and 5, there are two fundamental mechanisms
to classify wastes for long-term hazard:

1. Consideration of potential hazard to an 1nadvertent intruder due to
) direct contact with the disposed waste; and
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after institutional controls have lapsed. These wastes.are termed

Class C intruder wastes and are also defined in terms of allowable’
- concentrations of isotopes and requ1rements for d1sposa1 by deeper
"-bur1a1 or some other barrler . .

Upper concentrat1on 11m1ts are also- defwned for C]ass C waste. Wastesfcontaining :
concentrations higher than the upper limits would be generally unacceptable .for
near-surface disposal. The disposal of:such wastes: should be subject to . '
case-by-case determinations depending upon the specific waste forms and .
disposal techniques. In addition, four isotopes--H-3, C-14, I1-129 and
Tc-99--require site-specific inventory considerations to assure the per-
formance obgect1ve for long-term environmental protect1on ‘is not exceeded

;

.»1'.'

6.2 Max1mum Average and A]]owab]e Concentrat1on L1m1ts

N | . -
The radlonuclides concentrat1ons ca]cu1ated by NRC represent maxxmum average
concentrations in disposed waste. "If they were applied as allowable.concen- )
tration 1imits, the actual average radionuclide concentration in the disposed '~ . .~
waste in any disposa]-faci]ity would be. less and, in most cases,ssignificant1y,:
less than the calculated maximum average concentrations.- ‘This.is due to the
mixing or dilution of .a11 the various.waste stream packages conta1n1ng varyxng
concentrat1ons of rad1onuc11des dur1ng d1sposal . :
To help.in ma1nta1n1ng exposures to 1eve15 as - low as reasonab]y achievab]e, )
the NRC staff believes that calculated maximum average concentrations should .
be used. -This:reduces the potential long-term hazard from long-lived radio-
nuclides. *.NRC :staff also believes, however, that there should be flexibility :
and that exceptions should be considered when there is good .reason to do so.:

A specific examp]e in thws Tetter is the isotope Cs-137. Th1s isotope, which: IS
cant quantities /in some wastes. . For example, from 25 to 75 percent of the - .
activity in:spent LWR resins can be due to Cs-137. 1n the analyses performed . :

in Chapters 4,:5, and 6, concentrations of Cs-137 were used which were based -

upon geometric'meanS'of a number of data points. - However, there was a consider--
able range in the concentrations. ‘It is therefore possible that the analysis -

in Chapter 4 -could underestimate the volume (and costs) of LWR wastes which - .
would have to be processed and disposed by more expensive means. 1f the Cs-137
concentrations were a factor of 10 higher, the overall intruder hazard at ©
100 years would be. increased some, but the volume-weighted hazard would still = .. .
be less than 500 millirem/yr. Use,of:theihigher concentrationS'would not effect
the long-term potent1a1 hazard. . -~ .~ 7 -0 . - ' : .
The Cs-137 concentrat1ons were, therefore, ra1sed by a factor of 10 for C]ass B -
and Class C waste, and for the maximum concentration generally acceptable for near-
surface disposal. .. A somewhat higher factor-~i.e., 20--was applied to the inter-
face concentration.between Class A and B wastes to account -for the preponderance
of trash in Class A waste which contain’ very . Tow concentrat1ons of cesium or .
none at all. 'As noted,. increasing the cesium concentration does .increase the
short-term.potential hazard-somewhat but not above -the 500 mrem/yr performance
objective. The long-term potential hazard does not change. ‘ .
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6.3 Transuranic Isotopes

Based upon work performed for this environmental impact statement as well as

work performed by others, NRC decided not to raise the existing working limit

of 10 nCi/gm for transuranic isotopes. This decision is based on several factors.
For most of the alpha-emitting transuranic radionuclides, the maximum average
concentrations calculated were in the range of 10 nanocuries per gram. As noted
above, these concentrations are conservative in that they do not consider credit
for dilution by other wastes.

in the spirit of the ALARA concept, the lower value of 10 nCi/gm has been demon-
strated as an achievable concentration to control the-disposal of transuranic
nuclides by near-surface disposal. This value has been imposed by the Department
of Energy for some eleven years and by most of the commercial disposal site
operators for nearly that long. The last commercial site imposed the 10 nCi/gm
restriction in 1979. In addition, it is believed that most of the potential

for economic gain that would result from a higher limit (say in the range of

100 nCi/gm) could be negated by current limitations in routine measurement
techniques. There is also a tendency toward a more conservative assessment of
the hazard of certain transuranic nuclides (e.g., as in ICRP-30) and it does .
not seem prudent at this time to use higher values. 'In adopting the existing -
limit of 10 nCi/gm, NRC staff recognizes that the principal concern regarding "
potential future health hazards of TRU disposal is due to long-lived alpha
activity. One exception to this rule would be Pu-241, which is a beta emitter
which decays with a 13.2 year half-1ife to Am-241, which is an alpha emitter
having a half-life of 458 years. The ratio of the specific activity of Pu-241
to Am~241 is about 35. Thus, to maintain an equivalent limit for alpha emitters
of 10 nCi/gm, a limit of 350 nCi/gm will be allowed for Pu-241.

6.4 Isotopes Not Included in Table 1

NRC calculated and set out in Table 1 of the proposed Part 61 rule, limiting
concentrations for 11 isotopes having half-lives over 5 years; natural, depleted,
and enriched uranium; plus transuranic radionuclides. These are believed to
generally cover many, if not'most, of the longer-lived radionuclides currently
delivered to a disposal facility. Of the hundreds of radioactive isotopes that
have been identified, most have half-lives not exceeding 5 years. A limit for
isotopes with a half-1ife of less than 5 years is also included in Table 1.

For Classes A, B, and C waste, the concentration limit for Co-60 was used. As
shown in the table, there is no upper bound allowable concentration for such
isotopes since the calculated limits exceed the natural specific activity of

the isotopes. Using the Co-60 concentration for Classes A, B, and C is believed
to be conservative since Co-60 has a half-1ife greater than 5 years and emits
two energetic gamma rays.

NRC also recognizes that there are several other jsotopes (e.g., thorium and
radium) for which concentration limits should be developed. Others may also'
be identified. NRC plans to analyze development of 1imits for such radionuclides
subsequently. In the meantime, some working concentration 1imits should be-
considered for isotopes not presently analyzed. For these, NRC believes a rea-
sonable, yet conservative, approach would be the following:
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o ?Use of values for’ Sr-90 for beta-em1tt1ng 1sotopes with 11tt1e or no
,:,gamma rad1at1on, - ' : .

—,o‘%"Use ‘of values for- Cs-137 for beta-em1tt1ng 1sotopes hav1ng s1gn1f1cant
© - ‘gamma radiation; and -t 2 6 . ‘ _ 7

0 Use of values for enriched uran1um (U-235) for a]pha-em1tt1ng 1sotopes -
' ‘Pother than radlum ' S . ¥ A

For radmum, no 11m1ts are estab1ashed as’ of yet JIn addition,;NRC ca]cu]ated -
limits for U-235 and U-238 and app11ed them as._the limits for enriched uranium .- -
(u- 235) and natura1 ‘and depleted uranium (U-238). The use.of U-238 for dep]eted
uranium ‘appears acceptable, but'a calculated 1imit may be different for-natural .
uranium which would include consideration of daughter isotopes.. ‘As noted above,:
NRC plans-to further develop in the near future limits for nucliides not present1y
analyzed, including limits for natural uran1um, v- 233 and other isotopes. Lot

e

6.5 Mixtures of Rad1o1sotopes

Table 1 lists concentrat1ons for s1ng1e 1sotopes However, LLw packages de11vered

to disposal facilities seldom contain just .one radioisotope; generally, the'. e
waste packages contain a mixture of radioisotopes. To account for this mlxture,

NRC staff proposes ' to apply a sum-of-the-fractions rule similar to that described-
in Table-II of "the ex1sting 10 CFR Part 20.: That is, the sum of ratios of an- ..
isotope ‘concentration in waste to the- concentrat1ons in the tab]e shall not exceed
un1ty -for any waste class. That is, .- S

Ca Cb Cc
-T_+ - + — <.1, where
| D
C‘ cb, Cc
ca’ Cb, JC¢ = concentrations“in'waste of isotopes a, b, and c;f‘;x
€, Ch. CL = limiting concentrations in a given waste class for ' -

isotopes a, b, and c.

In addition, concentrations may be averaged over the volume of any package

For examp]e, for a 55-gallon drum, the concentration limits’ may be: mu1t1p11ed
by a.factor of 200,000 (the approximate volume of a 55-gallon’ drum in Cm3) to°
determine the a]]owable total activity. that could be p1aced in a 55-ga110n drum

Al

6.6 Implementation of Waste Class1f1cat1on o

To 1mp1ement a waste classification requxrement it will be necessary for waste
generators to identify and quantify specific rad1onuclides 1n the f1na1 waste
form as shipped for disposal.

In some ‘cases, the ‘jdentity and concentrat1ons of rad1onuc11des in each waste
package will be extremely difficult 'to determine~-particularly for radionuclides
which require complex, expensive, and t1me-consum1ng analytical’ procedures.

- PN
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Thus, in some cases, it is not practical to determine the concentrations of

all relevant radionuclides by direct measurement. One solution could be. to
routinely measure only those radionuclides that can be reasonably and accurately
measured without terribly expensive and sophisticated techniques. Concentrations
of other radionuclides would be scaled to the measured radionuclides based upon
existing or generator-specific data.

For purposes of review and comment, NRC has prepared a specific example on the
use of scaling factors and action levels for LWR waste streams which is set
out in Chapter 7 of the main text. The example reflects the type of guidance
which could be set out in a regulatory guide on classification of waste. Two
radionuclides which are present in relatively high concentrations in LWR waste
streams and can be readily measured by gamma spectroscopy are Co-60 and Cs-137.
In the procedure, these two isotopes would be routinely measured and the
concentrations of other radionuclides would be estimated based upon scaling
factors developed from ejther data specific to the facility or from a set of
reference scaling factors developed from existing data.

7. ADMINISTRATIVE, PROCEDURAL, AND FINANCIAL ASSURANCE REQUIREMENTS

This section summarizes the principal administrative, procedural, and financial
requirements set out in the proposed Part 61 rule. The principal administrative
and procedural requirements on disposal facility operators are presented first

(in Section 7.1), and are discussed in the context of the expected life cycle

of a typical LLW disposal facility. The financial requirements are then pre-
sented in Section 7.2. Finally, the proposed new waste manifest tracking system,
which effects waste generators and waste transporters as well as disposal facility
operators, is discussed in Section 7.3.

7.1 Procedural and Administrative Requirements on Disposal Facility Operators

The life cycle of a disposal facility can be divided into five phases: (1) pre-
operational phase, (2) operational phase, (3) closure phase, (4) observation and
maintenance phase, and (5) institutional control phase. These five phases are
summarized in Figure S.2 and discussed in more detail below.

Preoperational Phase

The preoperational phase consists of disposal site selection, characterization,

and 1icensing. Disposal site selection and characterization is a period of data
gathering and planning. . The applicant selects a region of interest and searches
for a number of possible disposal sites (a slate of candidate disposal sites)

using reconnaissance-level information. The applicant then narrows the possible
sites down to one. After a proposed disposal site has- been selected, the applicant
begins a detailed investigation (geology, depth to ground-water table, amount of
rainfall, etc.) of the proposed disposal site. The applicant also initiates the
preoperational monitoring program.

The applicant prepares an application for the land disposal facility following
Subpart B of Part 61. - The applicant also prepares an environmental report. Of
particular importance to this application are the methods by which the applicant »

ru—-—
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F1gure S 2 L1fe Cyc]e and F1nanc1a1 Assurances forva D1sposa1 Fac111ty
Following the Proposed 10 CFR Part 61 : o

a PR -

Time in’ '
Years Activity

Form of Financial Assurance

1-2 yrs  Site Selection and
-Characterization

1-2 yrs Licensing Activities

20-40 yrs Llcense Issued Slte '
“§s-in Active Opera-
t1on' Waste Rece1ved

1-2 yrs Site Closure and
Stabilization

5-15 yrs  Observation and
' Maintenance

100 yrs License Transferred to
Site Owner; "Active .,
Institutional Control
Period"

- Licensee responsible for costs incurred
. .’ . - -, rqA‘ .‘ . ~ -

activities

L1censee respons1b1e for: costs 1ncurred
including licensee fee" ' .

Site closure plan 1nc1ud1ng cost estimates

© for closure is submltted as part of 11censee :
) -'app11cat1on

Lease arrangement with 1ong-term care -
arrangements for financial respons1b111ty
between licensee and state submwtted for

’ rev1ew to NRC for adequacy ‘

L1censee obta1ns adequate short-term suret1es ?:j

to provide for- closure

- Short-term sureties in p1ace for c1osure'”

"~ NRC periodically reviews and requ1res ‘

: updatlng to account for changes in 1nf1at10n,
’s1te cond1t1ons etc."

P -

_NRC per1od1ca11y reviews revisions to 1ease o

arrangements to ensure that ‘arrangements -
for financial respon51b111t1es for 1ong-term
care are adequate '

Costs covered from short-term suret1es,

.....

if necessary; otherwise, licensee performs - '

Lease arrangement between site owner and -
operator for long-term care is’ st111 in

effect

.fL1censee st111 respons1ble for all’ further

costs dur1ng ‘this’ per1od with short-term

‘ assurances still in place

Terms and conditions of lease are met, and

. either state or licensee: provides- funds to-
pay. for all requ1red and necessary act1v1t1es

of this period
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will comply with the Part 61 performance objectives and technical requirements,
the preliminary site c¢losure plan, arrangements concerning land ownership and
associated responsibilities, and financial assurance.

Licensing activities begin when the applicant files the application. Prior to
docketing, the application is reviewed for completeness and acceptability in
accordance with the new 92.101(b)(2). A notice of receipt of the tendered
application is published in the Federal Register. The Commission notifies
state, local, and tribal officials and begins to coordinate with these
officials. Once docketed, the application is again noticed in the Federal
Register and the application and accompanying environmental report widely
distributed. An opportunity for interested parties to request a hearing is
provided pursuant to 10 CFR 2.105. Application fees are paid in accordance
with 10 CFR Part 170.

The regulatory review period follows. The applicant continues any disposal
site studies and the preoperational observation and monitoring. The applicant
also responds to informational requests from NRC. Section 61.3 requires that
construction not begin until a decision is made to issue the license. The
application and environmental report are updated if necessary.

Based upon the application, environmental report, and any additional information,
the Commission prepares a draft environmental impact statement (DEIS) and
publishes it for public comment. Based upon public comments and any additional
information, the staff prepares and publishes a final environmental impact state-
ment (FEIS). If hearings are requested, an Atomic Safety and Licensing Board

(ASLB) is appointed. Hearings, if any, would be held in accordance with existing

rules in 10 CFR Part 2. An Atomic Safety and Licensing Appeal Board and/or
the Commission may review the findings of the ASLB, or the ASLB findings may
be appealed to these next levels and to the courts. Upon resolution of the
hearings, reviews, and appeals, the Director* takes final action to issue or
deny the application in accordance with the criteria in Section 61.23, plus
any conditions rendered by the Licensing or Appeals Boards or the Commission.
A notice is published in the Federal Register in accordance with Section 2.106.
If the ownership of the land has not been transferred to the state or federal
government, transfer would now take place. If the license is issued, it is
subject to the general license condition in Section 61.24 and to specific
conditions as required.

States and Indian tribes may participate in the Commission's license review
process. Subpart F of the proposed Part 61 rule addresses such participation,
which is in addition to participation as already provided in Parts 2 and 51.
Examples of the forms that state and tribal participation may take include:

1. Development of technical data, including but not limited to, socio-
economic, hydrological, geological, environmental, or land use data
for incorporation into the Commission's environmental impact statement
on the application or other analyses.

*The "Director” means the Director, Office of Nuclear Material Safety and
Safeguards, U.S. Nuclear Regulatory Commission.
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2. Development of public participation mechanisms to -be included in the
11cens1ng process

- 3. 1'Prov1sions of .a. techn1ca1 data base to prov1de ver1f1cat1on to ‘the
: Comm1ss1on for materials presented 1n the. 11cense app11cat1on

4.?*-Exchange of state and Commxss1on staff for cooperat1ve revxewn E .

0perat1ona1 Phase

After 1ssuance of a license by ‘the. Comm1ss1on, the land. d1sposa1 fac111ty is -
constructed and waste receipt and ‘disposal operations start.. At intervals spec-:
jfied in the license (the normal term for materials licenses is currently 5 years),
the licensee would be required to submit a license renewal application

(Section 61.27). At this time, the disposal site closure plan and funding.:
requirements would be updated and financial arrangements for assurance of

adequate funding reviewed. -A public hearing would be offered. ‘The ‘licensee.

may also apply for amendments to the 11cense at any t1me dur1ng the operat1ona1
phase (Sectlon 61. 26) : SRR : . ,

D1sposa1 Site: Closure Phase L :} t‘ : - - S P PRI

As the dlsposal site becomes f111ed the t1me for d1sposa1 site c]osure approaches
Prior to closure, the licensee wou]d submit a final closure plan for review oo
and approval (Sect1on 61.28).. A pub11c hearing would be offered. - Upon apprOVa1
the licensee implements the p1an :This would consist of decontamination and
dismantlement, as appropriate; of buildings or other site facilities. . Final ! "o~
disposal site contouring and preparation.is performed. - The -1icensee shou]d
work toward closure during the entire operational phase $0 that dlsposa] s1te Lo
closure wou]d not involve a maJor task. - . : , T

7

Postc]osure 0bservat1on and Ma1ntenance S

1

Imp]ementat1on of the closure plan wou]d be fo]]owed by a per1od of postc]osure
observation and- maintenance on the part of .the licensee, in- wh1ch the 11censee s
monitoring and maintenance programs would continue. - - g N G

This period is expected to last about 5.years and will.help assure that -the
dmsposal site is_in a stable cond1t1on so-that on1y minor care, surveillance,

and monitoring by. the custodial agency are required.-: When -the disposal site has -
reached.a stable condition, the licensee may prepare ‘and subm1t'an application.

for transfer of the license. A public-hearing would be offered.:: Among other.
things, the licensee must provide reasonable:assurance that the site meets all
performance objectives under Subpart C, and the.Commission must find:that the
state or federal agency responsible for postclosure care of the sitelis prepared
to assume these, responsib111t1es.; As.a condition for assuming these responsi- G
bilities, a. state may - requ1re the licensee.to comply with requirements of its |

own, as 1ong as the :state's requirements are not inconsistent with the requwre-
ments. of the Comm1551on -Upon a satisfactory finding, the license will: be. .
transferred to the.federal or state custodial agency to cover .their. actlvxties
during : the active institutional control-period (Section’ 61 30) el
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Institutional Control Period

During the institutional control period, which for purposes of Part 61 the
Commission assumes to be not more than 100 years, the custodial agency carries
out a program of monitoring and physical surveillance to assure continued
satisfactory site performance, as well as other minor custodial activities.

As a part of the license termination requirements, the licensee is required to
place records of the disposal facility with local, state, and federal agencies.
These records along with restrictions on the property deed and trench markers
should help minimize disturbance of the disposal site. These latter mechanisms
are those that would continue after the active institutional control period.

At the end of the necessary institutional control period, the custodial agency
license may be terminated (Section 61.31).

7.2 Financial Assurance Requirements

. Financial assurance requirements for low-level waste disposal facilities are
needed to help ensure the long-term protection of public health and safety and
the environment. A review by the staff of the operating experiences at both
hazardous waste and LLW disposal sites reveals that operators of both types of
sites did not adequately plan for closure and long-term care activities. With _
respect to LLW sites, the state and federal governments recognized the need to
care for the sites over the long term. The sites had to be located on land owned
by the federal or state government and funds were collected for long-term care
activities. In most cases, however, the funds collected for long-term care
activities (e.g., the Maxey Flats, Kentucky site) were not adequate and there was
essentially no financial planning for contingencies that might occur (e.g., the
need to pump trenches and treat trench leachate). In addition, until recently
little planning or financial assurance was provided for funding final closure
and stabilization of the existing sites. This has led to a situation where
financial responsibility for the continued assurance of protection of the publ1c
health and safety at several of the existing closed sites already has or could :
become a responsibility of the state or federal government. Closure, posthosure,
and active institutional control costs are generally incurred after the site
operator is no longer receiving revenues from waste generators. Thus, proper
planning during the operating phase when revenues can be accrued is essential.

Based on these considerations, there is a strong need for regulatory requirements
to ensure that: (1) the licensee has sufficient financial resources to construct
and operate the facility and to provide for final closure and postclosure care
of the site and (2) the licensee provides financial assurance for the active
institutional control period after the site is closed and stabilized. The staff
believes these closure and active institutional care costs should be identified
early and should be provided for as part of the necessary costs of operating a
site. Financial assurance mechanisms to provide for these costs should be
established during the active operating period of the site, when revénues are
still being received by the licensee and he has access to f1nancia1 resources.
The need for stringent financial requirements to ensure that the licensee is
financially responsible has been voiced by a number of sources, including the
U.S. General Accounting Office and the National Conference of Radiatibn Control
Program Directors. Financial assurance requirements are set out in Subpart €

of the proposed Part 61 rule.
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7.2.1 Requirements for Short-Term Financial Assurances for-Operations, Closure,
and Postclosure 0bservat1on and Ma1ntenance

1y

Given the past history at some of the ex1st1ng d1sposa1 s1tes "one of the requ1re-'
ments in the Part 61 rule. is assurance of. adequate financial qual1f1cat10n on_the
part of the applicant to construct and operate the disposal facility and to

provide adequate financial provisions -for disposal site closure and postopera<
tional activities.

Short-term financial assurance mechanisms refer to arrangements intended to
ensure that the licensee is:financially.responsible for undertaking:required .
closure, stabilization, and postclosure activities at a low-level waste s1te,

and would be particularly based.on a specific site closure and stabilization:
plan. The amount of financial assurance required would be based on cost
estimates submitted by the licensee in an approved plan for disposal site -
closure and stabilization. In the proposed rule, the applicant must submit a
cost estimate for d1sposa1 site closure that includes consideration of

inflation, increases in the amount of disturbed land, and the closure and .
stabilization activities that have already occurred at the disposal site. As
used in:the Part 61-rule, ‘the concept of financial assurances does:not include.
any requirements for third party.:liability coverage for damages -to peop]e or e
property resu1t1ng from operation of the fac111t1es. . . . , ¢:,

The proposed ru]e requ1res app11cants to prov1de proof of f1nanc1a1 qua11f1catlons
prior to the commencement of construction of the disposal facility. Proof of the
financial qualifications of applicants is not currently required by Parts 30 and 40.
Requiring such financial qualification in the Part 61 rule will_help assure that .
resources -are -not expended -on projects without adequate backing and should minimize
the potential for early:;default.or the abandonment of the site by the operator. :

- cF ot

The NRC has received strong pub11c 1nterest concern1ng the issue of f1nanc1a1
responsibility for-closure of a disposal site. - Numerous written comments were
made on this portion of the preliminary draft regulat1on and.the issue was
also raised at all four workshops held to review this regulat1on. Many
commenters felt that the licensee should be held responsible for the full costs
of closure of a disposal site, and that the license should not be terminated
and -the land returned to custodial government author1ty unt11 the licensee has
completed satisfactory closure. - .. ;¢ . - ‘ : Cge

There are a variety of short-term financial assurance mechanisms that could be .
used by a low-level waste disposal facility operator to assure that sufficient”
funds are available for closure and.postclosure care.  .Short-term financial.. .
assurance mechanxsms considered by the staff inc1uded the fo1low1ng

1. Surety bonds. obtained from a surety company,

- - ot

2. tEscrow arrangements between a bank the government and the 11censee; B

3. Trust funds, arranged between the government, a f1nanc1a1 institution,
and the 11censee' . A _
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Cergificates of deposit to a state or federal agency;
Cash deposits to a state or federal agency;

Deposits of securities to a state or federal agency;
Secured interests in the disposal operator's assets;

Letters of Credit from a financial institution;

@ N o m p

Self-insurance by the low-level waste disposal facility operator;
10. Financial tests of the operator or his holding company;

11. Development of a sinking fund based on receipts from surcharges -
on received wastes; and

12. Development of a closure assurance pool.

These types of financial assurances are standard commercial law arrangements
currently being used by state and federal government agencies for the chemical
waste disposal, uranium milling, low-level waste disposal, and surface coal
mining industries. The staff considers these to be reasonable alternatives
for consideration in this EIS. '

The primary criterion considered by the staff in evaluating these alternative
financial mechanisms was the degree of assurance provided by each method to
ensure that funds are available to close the disposal site and to provide for
all necessary activities to protect the public's health and safety. Other
criteria considered by the staff included the following:

] The degree of security (or level of difficulty) in obtaining funds
in case of default.

0 The administrative tiﬁe and expense required by the regulatory agency
to implement and monitor the financial assurance mechanisms.

o The cost to the licensee of utilizing the financial assurance mechanism.

Conclusions

Based on the review of the alternative financial assurance mechanisms, the
staff concluded that a number of financial assurance mechanisms exist that will
provide adequate public protection to ensure that funds for closure and
postclosure exist in the event that the site operator defaults or unforeseen
site conditions require early closure of the site. The alternatives that the
staff finds generically acceptable for a disposal facility licensee are:

surety bonds

trust funds

escrow arrangements
cash deposits

0000

num_
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" certificates of deposit S :
deposits of government securities oo ‘ . ..
irrevocable letters of credit: - . . e

' combinat1ons of the above

oco0oo

These a]ternatmves were . a]] found to- be acceptabIe because they d1d not 1mpose

a significant economic burden on the license, -they did not impose an administra- -
tive burden on the staff, and yet they each could be structured to ensure-a - ~
high degree -of confidence.that funds would be available -to ensure proper. closure.
The staff has also concluded that approving a range of‘satisfactory'financial
assurance alternatives allows. the operator flexibility.in se1ect1ng the mechanism
that best suits his needs. These requirements are set out in Section 61.62.
While the other financial assurance mechanisms discussed earlier may be ...~~~
acceptable in certain isolated cases, they are not acceptable to the staff on

a generic basis.. Plans for a]ternat1ve financial \assurance mechanisms not"
discussed here would be evaluated and :approved by the staff.on a case-by-case
basis.. The costs for short-term financial assurances have been 1nc1uded as
part of the costs for the reference fac111ty ' o

7. 2 2 Requ1rements for Lonngerm F1nanc1a1 Assurances for Inst1tut1ona1 Care

1

Based on a review of the operat1ng h1story at ex1st1ng LLw d1sposa1 sites the
staff finds that financial- respons1b111ty for-long-term care.(active: 1nstitut1ona1
control) should be established prior:to issuance of the: disposal:facility license.

A review of the history of commercial low-level waste sites 'in this country” - .
indicates that there has been continuing concern by the public and:by regu]atory """
authorities over ' long-term.financial responsibility for low-level waste disposal -
sites. In addition to questions over the equity issues of who pays for active - -
institutional control over the site, the government and the public are concerned-
that funds be readily available for postoperational act1v1t1es to ensure that o
the public's health and safety are continually protected. . . ‘

Financial assurances for active institutional control involve the f1nanc1ng of
any -required activities at a Tow-level waste site after termination of the :
disposal facility license. These fund1ng assurancies would-cover. surve111ance,k
monitoring, -and any necessary maintenance to assure that .the stability and-
integrity of -the site :is maintained and that there are no disruptive human
activities at the site for up to 100 years. .The proposed requirements.do not - ::
cover unanticipated contingencies that may occur at the site. -Based on these-
considerations,- the Commission staff concluded that requirements for. f1nanc1a1
guarantees for active 1nst1tut1ona1 contro] should be  included in the proposed
Part 61 regu]ation SRR A ,iv'_‘~ o ; g

A rev1ew of the var1ous f1nanc1a] assurance mechan1sms common]y used 1n the
commercial law area (see Section 9.3.3 of the main text) revealed that few, -
if any, of these mechanisms are suitable for the long-term nature of a 1ong-term
financial-assurance mechanism.:. The extended time period (100 years) means that -
few financial. -institutions are w111ing or able to handle.that type of long-term -
financial assurance.AeThere are, however, several other. alternative lTong-term - ..
financial assurance mechanisms that can be used for active institutional contro]
at a d1sposa1 site. --Several criteria were applied in reviewing the adequacy _

o
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1

of alternative financial assurance mechanisms for long-term care. The staff
considered that the most important consideration for long-term financial
assurances was the extent to which they were able to provide a guarantee that
the necessary funds would be produced by the responsible parties. Another
necessary consideration was the extent to which enabling authority existed to
allow the Commission staff to require a specific financial assurance mechanism.
Several of the financial assurance mechanisms proposed by various parties would
require enabling legislation that is currently lacking at the federal level.
Financial assurance mechanisms reviewed by the staff included a sinking fund
funded by a surcharge recovered from disposal facility customers, an LLW
disposal "superfund,” and a lease or a legally binding arrangement.

Conclusions

The staff has determined that all low-level waste disposal site operators must
establish evidence of financial. responsibility to provide for long-term care

of the site during the active institutional control period. Financial responsi-
bility for long-term care must be demonstrated prior to the issuance of the
facility license, including costs for all required and necessary activities at
the site, including surveillance, monitoring, and required maintenance. States
regulating existing commercial low-level waste disposal sites have traditionally
required licensees to establish sinking funds based on surcharges collected from
the disposal facility customers, along with leases between themselves and the
operator specifying financial responsibility for long term care of the site.

The staff is aware of the benefits of requiring disposal operators to require a
surcharge on waste generators which is consequently deposited into a sinking
fund and then invested. Such a cost recovery mechanism directly charges the
benefiting parties (i.e., the waste generators) with the costs of long-term
care. However, this approach cannot be required by the Commission, since the
Commission lacks the legal authority to: (a) require that a long-term care

fund be established and (b) require that the operator impose a surcharge on
waste generators.

Since the Commission lacks the authority to explicitly require that a surcharge
be imposed and a sinking fund be established, the staff considers that the

next best regulatory alternative is to require that the operator be party to'a"
binding arrangement such as a lease between himself and the site's landowner
which establishes evidence of financial responsibility. (Current Commission
regulations require the state or federal government to be the site landowner.)
The staff is aware of the shortcomings of such an approach, but considers this
the most viable regulatory alternative based on the current statutory authority
of the Commission. Such regulatory requirements will help to ensure that the
licensee or the site owner is responsible for performing all required long-term
care activities that are necessary to protect the public health and safety and
the environment. These requirements are set out in Section 61.63. ‘

The staff has included the costs for 100 years of active institutjonal control’
into the cost of the reference facility as well as the alternatives considered
in the EIS. The actual costs of long-term care, however, will vary depending
upon the level of active maintenance required under varying disposal facility
conditions. Long-term site stability will significantly reduce and possibly
eliminate the need for any major maintenance and cost over the long term.
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7.3 Man1fest Track1ng System . s : . i

Section 20 311 of Part 20 estab]1shes ‘the reguirements for a manifest track1ng .
system for wastes. The system will address the need for more complete information"
on the classification and characteristics of the waste, for improved account-
ability ‘'of wastes, and for a better data base. ‘The Genera] Accounting Office °
(GAD) noted the need for 1mprovements in" these areas. 1n “its "report entitled "
"The Problem of Disposing of Nuclear:Low-Level:Waste:: Where Do We Go ‘from Here?" '
published March 31, 1980. The GAO recommended that the Commission "determine -
who the generators of low-level waste:are in-both the Agreement. and non-Agreement
States and how much waste each licensee is.generating" and."establish a method "

to track waste from the point of generation to the point of disposal." Improving
the data base on waste characteristics will:improve the credibility of ‘decision-
makers, enable better planning for inspections and emergencies, enhance projec-
tions of future waste generation, and help in site-specific analyses and planning.
The information on waste classification :and characteristics is necessary for -
proper handling and disposal at the land disposal facility (e.g.; which:waste -
requ1res 1ntruder barr1ers)

L1censees who ship under ex1st1ng regu]ations are required to’ prepare and

forward .shipping manifests that comply:with DOT regulations. The proposed
manifest content requirements in Section 20.311: are somewhat more comprehensive : -
but compat1b1e with DOT requirements. The waste generator must be spec1f1ca11y
identified. - The information requirements concerning the waste jtself are "
somewhat more extensive and geared to information needed for d15posa1 not_just
transportation and handling. More explicit information on chemical content,
waste composition, and solidification agents is required.: Licensees are "
required to comply with and certify compliance with waste form requirements of
Part 61. - This latter requirement stems solely from the:technical requirements
for .disposal .and is therefore new. The land disposal facility licensee :must.
record data on the condition of the waste itself and document and cert1fy
receipt, handling, repackaging, storage, and disposal.

The use of the manifests as provided for in Section 20.311 provides a tracking - .
system that is inspectable. The LLW manifest tracking system is somewhat similar
to the manifest tracking system recently instituted by EPA for:nonradioactive -

hazardous wastes. .Section 20.311 requires that the shipper precede and.accompany .

shipments with copies of the manifest and-investigate if notification of receipt -

or disposal is not received. The responsibility for tracking shipments is with
the shipper who may -also be the waste generator, a service company who collects,
storeS'andfde1ivers,the‘waste;'orfan~intermediate:processor.* A crosscheck is
prov1ded 'to ‘ensure ‘that delayed or.-missing shipments are investigated by
requiring land .disposal facility operators to per1od1ca11y match advance coples
of manlfests to those for sh1pments actua11y rece1ved Loset Lnn s

8. UNMITIGATED IMPACIS - :.-f- U

a e "1

As part of- the EIS NRC ana\yzed the potent1a1 unmitigated 1mpacts of.: the :
proposed Part 61 regulation. In some cases, these unmitigated impacts are
presented as total -estimated exposures,:costs, or other impacts.from LLW manage-
ment and disposal. In other cases, part1cu1ar1y when it was more- conven1ent to .
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do so due to lack of data, impacts are presented as incremental impacts to those-
which could occur without the Part 61 regulation. The unmitigated impacts are
quantified to the extent practicable. Some impacts, however, can only be addressed

in general terms.

Both direct and indirect impacts will occur as a result of the proposed Part 61
rule. Direct impacts are discussed first and, because this EIS is being prepared
for a rulemaking action, the direct effects of the action do not fall upon the
physical and natural environments, but rather upon those segments of the human
environment whose conduct of affairs will be affected by the change in regulatory
requirements. Among the directly affected groups are:

Waste generators and processors;
Waste transporters;

Waste disposal facility operators;
Federal agencies and the states; and
The public.

00 0QOoOo

Potential indirect impacts are addressed secondly. To estimate these impacts
the performance objectives and minimal technical criteria established in this
EIS are applied to four reference disposal facilities assumed to be constructed
and operated on the four hypothetical regional sites.

8.1 Environmental Consequences Occurring Directly as a Result of the Proposed
Part 61 Rule

Impacts on Federal Agencies

There are a number of federal agencies which have responsibilities relative to
low-level waste management.  These agencies are: NRC, the Environmental Protection
Agency, the Department of Energy, the Department of Transportation, and the

U.S. Geological Survey.

In general terms, the chief impact of the adoption of 10 CFR Part 61 on NRC

would be to more clearly define to the staff the established policies, licensing
procedures, and performance objectives governing LLW disposal. It would also

he]p ensure that LLW disposal facilities are treated uniformly in terms of comp1y-
ing with the above regulations and procedures.

The Environmental Protection Agency (EPA) is charged with the responsibility
of protection and enhancement of environmental quality and it carries out its -
mission through research, monitoring, regulatory, and enforcement functions.
An important EPA role with regard to low-level radioactive waste management is
in the establishment of generally applicable environmental standards for waste
disposal. The agency does not license radioactive waste disposal facilities.
The technical criteria established in the rule will not impact the ongoing EPA
program for establishing overall environmental standards for waste disposal.
Rather, the NRC rulemaking effort may advance EPA's efforts in this regard.

The Department of Energy (DOE) is responsible for managing disposal of low-level
radioactive waste generated by government operations and for conducting research:
into various aspects of radioactive waste disposal. Disposal of LLW by DOE is

FYVT .
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exempted from NRC ﬁwcens1ng authorxty and would rema1n so under the proposed
Part 61 rule. One impact of the Part 61 rule on DOE: would occur if DOE resumed
using commercial disposal facilities for d1sposa1 of DOE LLW. ' Under this
situation DOE wou]d have to ensure that its waste conformed to app11cab1e parts
of the. new ru]e : :

Transportat1on of rad1oact1ve mater1a1s dn the' United States is Jo1nt1y regu1ated_
by the Department of Transportat1on '(DOT) and NRC. DOT regulates all radioactive.
materials-in interstate commerce while NRC regu]ates the transportation of °
byproduct, source, and special nuclear material. NRC's existing’ regulat1ons

for transport ref]ect the requirements of DOT and the situation will remain

the same under the proposed Part 61 rule. -As-a byproduct of the' proposed ru]e,
the stability requirements for h1gher activity wastes will -help -improve trans-
portation safety, as will the minimum waste form requ1rements 1ntended to 1mprove_
operat1ona1 safety at the d1sposa1 fac111ty . .

Ve 4T

Impacts on the ‘States

vPromu]gation by NRC of" the proposed pPart' 61 regu1at1on will have 1mpacts on '
the states in addition to these realized by industry and federal agencies. ..
These impacts will ‘primarily affect those states which have entered into - Ty
Agreements with NRC for regulation of certain radioactive materials--i.e.,” "
the Agreement States. The promulgation.of 10 CFR Part 61 would mean that the. .
Agreement States would have to modify . their regulations to include-provisions
compatible with the new NRC regulation. This process of mod1f1cat1on wou]d
1nvo]ve ‘at’ a minimum, the fo]]ow1ng steps

..
v

0 Preparat1on of draft regulat1ons to reflect the requ1rements of
- Part 61; :
0  Review and approval of proposed regu]at1ons by Nkc- “and
o Public review and formal incorporation into state code.

Impacts on the Public R

Promulgation of the proposed Part 61 rule by NRC will® 1mpact the pub11c most
s1gn1f1cant1y. The purpose of the rule is to provide’ 1mproved safeguards for
protection of pub11c health -and safety and the environment, but desp1te these."
1mprovements the- technoIogy of waste d1sposa1 is not r1sk-free Whatever
risks remain in the presence’ of the operative rule w111 be borne by the pub11c,
as w111 the u1t1mate costs of 1mp1ementing the rule p' CL e ; .
The requ1rements of the Part 61 regulat1on are expected o result in’ benef1c1a1
impacts to the public in three major areas. - First, the implementation and"
enforcement of performance objectives and uniform minimum technical requirements .
will improve- the’ ‘performance of LLW disposal fac1l1t1es and thereby reduce_the ~
hazards of LLW disposal to pub11c health and 'safety and env1ronmenta1 qua11ty ‘
Second, ‘the’ requ1rements of ‘the Part 61 rule should assure that near—surface
dlsposaI remains’'a safe viable -option for the‘dlsposa1 of LLW." F1na11y, the .
Part 61 rile prov1des pub11c -benefits - in the form of more exp11c1t prov1s1ons L
for participation’in the licensing process ‘for future LLW d1$posa1 fac111t1es '
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There will also be adverse impacts. The first of these impacts will be residual
environmental and human health hazards resulting from LLW disposal. Despite the
provisions of the Part 61 rule, the variables and processes involved in LLW
disposal are sufficiently complex that unmitigated impacts cannot be avoided.
Secondly, implementing the requirements of Part 61 will involve costs to the
disposal facility operators, waste transporters, and waste generators. Flnally,
implementation and enforcement of the provisions of the Part 61 rule will require
the allocation of federal and state resources during the operational and post-
operational periods of an LLW disposal facility.

8.2 Environmental Consequences Occurring Indirectly as a Result of the
Proposed Part 61 Rule

This section discusses the indirect impacts of the proposed Part 61 regulation.

To estimate these impacts the performance objectives and minimal technical
criteria established in the EIS are applied to four reference disposal facilities
assumed to be constructed on the four hypothetical regional sites discussed in
Chapter 3 of this summary. The site descriptions include three disposal
facilities located in humid environments (northeast, southeast, and midwest sites)
and one (southwest site) located in a semiarid climate. A wide range of environ-
mental properties are represented.

8.2.1 Assumed Regional Disposal Facility Designs and Waste Source Term

This section provides a description of the disposal facilities assumed to be
situated at the regional sites discussed in the preceding section, as well as

the wastes which are assumed to be disposed in the facilities. The examples are
intended to illustrate an upper bound range of impacts from implementation of the
rule, with the expectation that actual impacts at existing or future disposal
fac111t1es would be less.

Assumed Facility Designs

A11 cases assume disposal into "regular" shallow land burial trenches as well

as segregated disposal of waste streams containing organic chemicals as well as
low activity unstable waste streams containing compressible material. Layering

is usetd as an intruder barrier. For the three humid sites (northeast, southeast,
and midwest), a moisture barrier in the form of a thick clay cap is installed and
compacted using standard construction techniques. In the southwest site, however,
the standard "thin" cap.is assumed to be installed. Similar to the humid sites,
however, the disposed waste, backfill, and cap are assumed to be compacted using
improved methods (e.g., a vibratory compactor).

Due to the relatively impervious nature of the soils at the northeast site,

there is a greater chance for a water accumulation problem than at the other

two humid sites. For this case, therefore, and to provide one case for analysis.
of a more extreme engineering design, all waste packages are assumed to.be stacked
into disposal cells and grouted in place. At the other disposal facilities, an
imported. sand backfill is assumed to be used to reduce the contact time of
percolating water.

1us._.
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A1l regional fac111t1es are assumed to be operated for 20 years, followed by a
two-year closure period and a five-year observation period prior to 11cense
termination and transfer of site control to the site owner.

Assumed Waste Forms

In the ana1ys1s, ‘the higher activity waste streams are assumed to'be stab111zed
To provide a range of costs and impacts for the calculations, two'waste spectra:’
are considered; waste spectrum 2 and waste spectrum'1l modified by use of high-"'
1ntegr1ty containers. In waste spectrum 2, all of the LWR process waste streams
are assumed to be solidified. Half are sol1d1f1ed in cement and haif ina ./ ' -
synthetic polymer binder. Waste streams for which most of the act1v1ty is |
principally contained in activated metal are stabilized using 1mproved packages "
(e.g., filling void spaces within the package with a noncompressible mater1a1
use of high integrity containers, etc.). A1l compressible waste streams are’
compacted. In modified waste spectrum 1, LWR process waste streams except for
solidified concentrated 1iquids are packaged in high-integrity containers. :
Concentrated 1iquids are assumed to be solidified. High-integrity containers
are also used for packaging two waste streams containing large quantities of
tritium. The other higher activity waste streams are again assumed to be ' -
stabilized through improved packaging techniques or high-integrity conta1ners
Compress1b1e waste streams are not compacted. -

In the ana1ys1s ‘the volumes of waste projected to be generated.in each reg1on
over:a-20-year'period are processed according to the waste spectra considered :
and delivered to.the disposal fac111ty This resu]ts in a range in progected
waste vo1ume (in'm3) for each region as follows:’

. " Waste Spe;trﬁm Northeast Southeast  Midwest Sopthwest

“Modified spectrum 1  9.92E+5  1.07E+6  7.56E+5 7.26E¢5 . |

; ¢ Spectrum 2 6.85E+5  7.51E+5  5.29E+5  4.91E+5

Asrshown, the largest volumes are projected for ‘the southeast redion.
|
8. 2 2 Resu]ts of the Reg1ona1 Analysis

Th1s sect1on presents a d15cusswon of the indirect unm1t1gated 1mpacts of 1mp1e-
mentation of. ithe Part 61 rule'based:.on analysis of the above regional cases. .

The section is-divided into three subsections as. follows: long-term rad1oIog1ca1l

1mpacts costs and short—term rad1o]og1ca1 1mpacts and other impacts.

Long-Term Radlo1091ca1 Impacts ﬁ

. C o gf-;. i »
A range of 1ong-term rad101091ca1 1mpacts for the reg1ona1 case study are sum-
mar1zed on Tab]e S. 8 L LT . A ,

1



Table S.8 Summary of Long-Term Environmental Impacts from Regional Case Study

Modified Waste Spectrum 1

Waste Spectrum 2

Impact Measures

Northeast

Southeast

Midwest

Southwest

Northeast

Southeast

Midwest

Southwest

Maximum individual

intruder impacts:

(mrem/yr to bone)
100 years 3.80E+0
500 years 4,83E-1

Maximum population
intruder impacts:

- Airborne (man-
mrem/yvr to bone) 1.70E+5
Waterborne
(mrem/yr to bone) 8.29E-3

Maximum erosion
impacts:

Airborne (man-
mrem/yr to bone) 3.12E+2

Waterborne (mrem/yr
to thyroid)

9.77E-1

Maximum ground-water
impacts: (mrem/yr
to thyroid)

Intruder well 6.43E+0
Boundary well 6.02E40
Population well <10_°
Surface stream <10 °

2.32E+1
5.00E+0

1.93E+4
3.17€-3

1.49E+2

1.18E+0

5.62E+0
5.62E+0
1.78E+0
8.09E-2

2.73E+1
6.19E+0

3.22E+4
4.82E-3

1,42E+2

9.47E-1

6.84E+0
6.84E+0
3.26E-1
<10 ®

& wnN

(32}

XO NN

.09E+1
.15E+1

.87E+2
.36E-3

.11E+0

.90E-1

.53E-2
.45E-2
.40E-4

5.23E+0
6.54E-1

1.02E+5
1,09E-2

3.11E+2

9.77-1

7.25€~1
6.52E-1
<10_9
<10 °

DN

HOoR

.97+l
.B4E+0

.66E+4
.04E-3

.49E+2

.18E+0

.36E-1
.36E-1
.01E-1
.14E-3

3.50E+1
8.50E+0

2.80E+4
6.05E-3

1.42E+2

9.47E-1

2.86E+1
4.63E+1

1.67E+2
5.78E-3

6.11E+0

5.90E-1

E-3
E-4

=
TRrE
= o O

*Tmpacts al The surface stream are not calculated for the southwest site due to the intermittent nature of the

nearest stream to the site and the extreme depth to ground water.

8§
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Maximum individual intruder impacts are summarized on Table S.8 at time per1ods
equal-to 100 and 500 years following disposal facility license termination.
Maximum population” intruder 1mpacts are ‘also summarized:as ‘estimated at 100 years
following license termination. ~Airborne impacts are presented ‘as total exposures
(in man-mrem/yr) to persons 1iving within.50 miles of the disposal facility. '
Waterborne” impacts- are presented for an individual who-is.assumed to use water"
from-a surface stream contaminated from overland flow of material released from
the facility by the intruder. Maximum potential erosional impacts (to the bone) -
are also shown as impacts to populations for alrborne releases and as 1mpacts

to an individual for waterborne releases. - T L

In the analysis,: the'assumed use of grouting to stabilize the 'northeast site '

results in reduced intruder exposures relative to the southeast and midwest

sites. For these latter two sites, inadvertent intruder -exposures averaged :

over the total waste volume disposed-at:the sites range from about 15 to

35 mrem/yr-at 100:years but:.drop to a few (4:to.9) mrem/yr -at 500 years ‘The -

increased volume reduction associated with waste spectrum 2 .results in higher -

overall radionuclide concentrations then for modified spectrum 1, with resulting

slightly higher estimated impacts. In the analysis, no credit has been taken

for improved waste forms to reduce dispersion and plant root uptake. This -

improved waste form would tend ‘to reduce intruder- exposures for waste spectrum

2, partlcularly at’'the southwest s1te. T :

The h1ghest 1nd1v1dua1 1ntruder exposures are est1mated to occur at the southwest

site. These exposures run at about 46 mrem/yr to bone but are still a factor
~0f-10 Tess' than the 500 mrem/yr 1imit.. The increased exposure.is due to the ~ *°

increased silt content of the site: 50115 as well as the increased wind speeds o

relative to the other three sités. These impacts are believed.to be very ‘= -

conservative,:since the great depth to.the water.table.allows disposal at much ‘

greater depths than at: the other three sites--further reducing the- potent1a1 Con

. for: 1nadvertent 1ntru51on 1nto the. more h1gh1y active waste streams ST LY

Both types of scenar1os--1nadvertent 1ntrus1on and eros1on--should be 1nterpreted
as hypothetical .events.. In particular, the erosional impacts are “included as

an upper bound of such impacts if significant large scale erosion:did occur. -~
Disposal facilities:licensed under the.Part:61 regulat1on wou1d be s1ted to DR
avoid such potential. problems: wlth erOSIOD e : T
As shown in Table S.8 the h1ghest exposures due to ground-water m1grat1on are

to the thyroid, although in all:cases the performance objectives for inadvertent’
intrusion and ground-water migration-are met. The estimated impacts reflect-

the differing volumes of waste.streams and corresponding radionuclide inventories
within each regional facility, as well as the differing environmental character-
istics of each reglonal site.: .Of the three humid regional sites,:the southeast -
is assumed to experience the largest-percolation component (PERC) as .well-as -
the quickest ground-water travel times to human'access:locations. 'In-addition, :
the midwest and southeast site soils are assumed to have moderate retardat1on o
capab111t1es wh11e the retardat1on capab111ty of the northeast s1te so11 1s
h1gher. h L S M LT T

The . southwest s1te is located 1n a sem1ar1d area and a water ba]ance ca1cu1at1on>
for the site indicated that essentially no precipitation falling upon the site
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reaches the underlying aquifer. For completeness in the analysis, however, a
percolation coefficient of 1 mm was conservatively assumed for the site. The
resulting estimated exposures are a few orders of magnitude less than those for
the other three sites at the intruder, boundary, and population wells. The
surface water body exposures are not presented for the southwest site, however.
The closest water body down-gradient of the site is an intermittent stream, and
in any case, the water table is located on the order of 80 meters below ground
surface.

Costs and Short-Term Radiological Impacts

Costs and short-term radiological impacts are summarized in Table S.9. Included
in this table are (1) potential impacts to populations (in man-mrem) from
transporting waste to the regional facilities, (2) potential occupational
impacts (in man-mrem) associated with processing, transporting, and disposing

of waste within the region, and (3) costs. Impacts and costs are shown as

total impacts and costs over the 20-year operating life of the disposal
facility.

As shown, transportation impacts over 20 years range from about 420 to 1,100

man-rems, or about 21 to 55 man-rems per year. The higher estimated impacts

for the southwest site are due to the greater transportation distance for the
western region as compared to the other three regions (1,000 miles vs 300 to

600 miles). -

Occupational impacts are listed as total impacts over 20 years for waste processing,
transportation to the disposal facility, and waste disposal. Waste processing
occupational exposures are presented as additional exposures to those associated
with waste spectrum 1. These exposures are believed to be conservatively high,

due to the conservative nature of the analysis as well as the fact that many

waste generators are already compacting waste or stabilizing high activity streams
to comply with existing license conditions at LLW waste disposal facilities.

Also included are the occupational exposures that are estimated to be associ-
ated with operation of a regional processing center.  For waste spectrum 2,
waste processing is assumed to consist of compaction of compressible waste
streams by large compactor/shredders. This is not likely a cost effective
operation but has been included for completeness.

As exbected, the largest occupational exposures for waste disposal are those
estimated for the northeast site. This is due to the assumed additional opera-
tional practices carried out at the northeast site.

Costs, including waste processing, transport, and disposal costs are also listed
in Table S.9. Costs due to processing the waste by the waste generator are
presented as additional costs-to those associated with waste spectrum 1. For

the modified spectrum 1 case, these additional costs involve stabilizing high.
activity waste streams at an estimated cost of $450 per m3 of waste so stabilized,
which is the approximate cost of placing the waste streams into high-integrity
containers. It is expected that some of the waste streams may be stabilized

by the less expensive means; however, using the high-integrity container costs



Table 5.9 Summary of Costs and Short-Term Radiological Impacts for the Regional Case Study

wle.it Modified waste Spectrum 1 ' Waste Spectrum’2

Impact Meosures* B Northeast 5°Pthé§%F_; M1dyest Southwest  Northeast Southeast 5;deyest Southwest

Transportation R SR A S e S
Population lmpacts : : T o Yo : ‘ Lo b - i :
(man-mrem) .i" = 9.16E+5,, 6.02E+5 ) 6.54E+5 1.10E+6 4.02Ef5' ‘ ‘5.97E+5 . 6.52E+5 1.08E+6

5

Occupational . = R - D
Impacts: -~ .. ., .. . , A . L
(man-mrem) . . - _ b

Waste Proéess T sf - ~t . “.7

ot

-

+1.70E46  +1.98E46  +150E+6  +9.00E+5

By Generators =~ -: - - - . ,
Regional Center O .0 0 0 - 1.81E+5 7.15E+4 .;1.08E+5 : 9,02E+4
Transportation 5. 54E+6, - 6. 925+6f, ~ 5,08E4+6  4,89E+6 = 5.21E+6 6.43E+6 .4, 79E+6: - 4,54E+6
2

Waste Disposal -~ 5.10E+6.. _-2.96E+6  2.03E+6 .2.80E+6 - 4.78E+6 - - 2.B1E+6 -11965+6 - 1.68E+6

Waste Processing =

Costs: (3)- T | ! e L S
Waste Generator . +7.2BE+7 7 - +9.B9E+7  +6.63E+7  +5,22E+7 +3.47E+8 +3.95E+8 +2,92E+8  +1.91E+8
Regional Center-- 0 S0 -0 ‘0 +5.29E+7  +2.07E+7  +3.14E+7- +2.63E+7

Waste Transporta~ R Lo I o L Co C

tion Cost5° ($) - 1.45E+8 °  2.43E+8 . 2.40E+8 - 3.41E+8 . 1.32E+8 2.18E+8 . 2.22E+8.  3.0BE+8

Waste Disposa1 SR e ; : s

Costs: (9) o St L

“Design & Op.  © 2.75E+48  2.10E48  2.01E+8 . 1.89E+8 ~ 2.53648  2,01E+48 © .1.94E+8  1.B6E+B
Post operational ~ 1.26E47  1.91E+7  ~ 1.91E+7 ' '1.26E+7 . 1.26E47  1.26E+7 . . 1.26E+7 = 1.26E+7

Total = . 2.8BE+8 ~  2.29E+8 . 2.20E+8 ' 2.02E+8  2.66E+B  2.14E+8 - -2,07E+8 .. ‘1.99E+8
Unit,($/m3) o0 a4 20 278: 388 -85 391 ;405

*Costs and 1mpacts (except for unit disposa1 costs) are shown as total costs and impacts over the 20-year‘
operating. life of . the dlsposa1 facility “;: e s '

‘v

L9
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provides an upper bound. For waste spectrum 2, stability of many of the waste
streams--particularly LWR process waste streams--is provided through solidifi-
cation. Costs for stabilization of other waste streams is again represented

by the estimated costs for high-integrity containers. Finally, in waste spectrum 2,
- additional costs are incurred through compaction of compressible waste streams,

both by waste generators and at a regional center. '

Of these costs, the only additional waste processing costs that would be incurred -
through implementation of the Part 61 regulation would be through stabilization

of the higher activity streams. For waste spectrum 2, these are conservatively
estimated as follows:

Waste Spectrum 2 Northeast Southeast Midwest Southwest

$(x108) 2.82 3.58 2.70 1.64
$/m3 1363 1310 1390 1158

Thus, the requirement that higher activity wastes be stabilized would appear
to involve additional processing costs in the following range.

Northeast Southeast Midwest Southwest

Low ($x107) 7.3 9.9 6.6 5.2
High ($x107) 28.2 35.8 27.0 16.4

This range is believed to be conservatively high, however. In addition, much
of the above costs would be expended in any case to comply with license condi-
tions aiready implemented by the states at existing disposal facilities.

Waste transportation costs range from about $130 to $240 million, depending
upon the waste spectra and the region considered. The largest costs are for
the southwest region, for which the reduced volume of waste relative to the
other three regions is counterbalanced by the longer transportation distances.

Waste disposal costs are set out into design and operational costs and post-
operational costs, where postoperational costs include costs to waste customers
(over 20 years of operation) for providing for: (1) facility closure, (2) a
5-year observation and maintenance period, and (3) 100 years of institutional
control. Also shown are total disposal costs as well as unit ($/m3) costs.

As shown, the most significant design and operational costs are for the north-
east site, due to the assumed use of grouting to assure stabilization of wastes.
The design and operational costs for the other three sites are clustered within
a relatively small range.
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Unit costs are seen to vary widely depending upon the assumed design and operating
practices carried out at the particular disposal facility as well as the volumes
of waste delivered to the facility. For example, the design.and operation of:

the southeast site is essentially the same as the midwest facility. However,

the volume of ‘waste delivered to the midwest: facility is.much less than the- -
southeast facility, while the design and operational costs are-only slightly

less. This 'is because capital costs to construct the disposal’facility are

much less dependent upon the volumes of ‘waste delivered to-the:facility than -
the operating costs. Many of the same expenses to design, build, and operate -
the facility would be incurred whether a high'or a low volume of waste was. .
received. .-~ - . ' S : IR

Other Impacts - -

This section discusses indirect impacts associated with the proposed Part 61
regulation ‘other than radiological impacts or costs. The impacts are broken -~ = . -:
down into.the following subsections: Air quality (nonradiological), biota .. - '
(ecology), land use, energy use, and social impacts. S T

Air Quality. Nonradiological impacts to air quality due to LLW management and -
disposal would principally arise from two sources:  combustion of fossil fuels' - -
during processing, ‘transporting,.and disposing of waste and (2) particulate .’
matter (dust) released into the ‘air due to earth moving activities-at the - -~
disposal ‘facility. - Typical combustion products would includesuspended partic-:
ulates, sulphur dioxide, CO,, CO, various hydrocarbons, and various nitrogen, .
oxides.

It is believed:that implementation of the Part 61 regulation would have a- - -
relatively slight ‘effect upon overall air quality. For example, increased . ..
waste processing such as ‘compaction and solidification would probably result .- -
in increased combustion of fossil.fuels, with correspondingly increased release
of combustion products into the air. .However, many waste generators are already
performing such waste processing activities to reduce transportation costs: or o
to comply with.existing .license conditions at disposal:facilities.:: Moreover, - -
waste processing activities that reduce waste volumes would tend to reduce,
releases of fossil fuel combustion products during transportation. .. . :°-

At the disﬁo§a1~fécilify,'idcaT-imbactsttb aifudhaIify‘resthi¥§oﬁ-comﬁusﬁioﬁ 1:;7

KRR

of fossil fuels by vehicles delivering waste to the facility, by vehicles owned . , . -

by facility personnel, and by heavy equipment operated at the facility. Dust
could be raised by excavating, backfilling, and grading activities.  However,: .- -
similar types of impacts can and would.be raised by many other types of small /=" ~.°
industrial’concerns. - - B I TS
Since the Part 61 regulation emphasizes increased disposal facility stability, ;. _
somewhat additional air quality impacts could result during.the.operating 1ife. . -
of the disposal.facility.. However, such additional impacts would be felt only .
during the time the facility was .operating.--In addition,;if the facility was -
left in an unstable condition after operation, increased longer-term air quality .
impacts could result due to operating machinery to repair holes in disposal

cell covers, potential operation of a leachate evaporator, and so forth. Placing



64

the facility in a more stable condition during site operations reduces the main-
tenance that would be required after facility closure, thus lowering longer
term nonradiological air quality impacts.

Biota. The operation of a disposal facility would involve acquiring and fencing
in up to a few hundred acres of land. Existing vegetation would be mostly cleared,
and after waste disposal, the disposal cells would be regraded, recontoured,

and probably reseeded with short-rooted local vegetation. During this process,
impacts to biota could result from destruction of habitat. Similar types of
impacts would result from other uses of the land which involve heavy construction.
Implementation of the Part 61 rule is expected to have little effect on the
potential for impacts to biota. There are already existing federal and state

laws and regulations governing protection of endangered or unique flora and

fauna.

Land Use. In most cases, the operation of a licensed nuclear facility by a
licensee does not result in the land being permanently committed to that activity
At an LLW disposal facility, however, possible future use of the facility after
it has closed is greatly influenced by the presence of the disposed waste. This
does not mean that land used for LLW disposal is permanently excluded from
productive use. Rather, as long as care was taken to restrict activities to
those which would not involve excavating into the disposed waste or bringing
contamination to the surface, there may be a number of useful purposes the
facility surface may be-put to. These could possibly include use of the facility
for golf courses, recreational areas, or light industry.

It is difficult to assess the influence of the Part 61 regulation on land use.
Depending upon the design and operation of the disposal facility and the

manner in which higher activity wastes are stabilized, land use could be lower
or potentially higher than without the regulation. : A range in land use may be
estimated, however, using the regional analysis as a guide. In the analysis
land use ranges from about 160,000 m2 (39 acres) to 370,000 m2 (92 acres) at
the regional sites, depending upon the volume of waste disposed and the disposal
technology implemented. For modified spectrum 1, the total amount of land
committed to LLW disposal over 20 years is estimated to be 1.1 million m2, or
about 276 acres. For waste spectrum 2, for which increased use is made of volume
reduction, this land use is reduced to 775,000 m? or 192 acres. This includes
an assumed 3-meter spacing between disposal cells but does not include other
land such as administrative areas, buffer zones, onsite roads, and so forth.

Energy Use. One way in which the effects of a proposed action can be quantified
is to estimate the total energy requirements associated with that action. 1In
the analysis, incremental energy use ranged from -270,000 gal to +8,970,000 gal
per region. It should be realized that there are large uncertainties in these
calculations. Much of the projected-increase in energy use is due to activities
such as increased disposal stability or increased waste processing which by

and large are already being carried out. In general, the overall tendency of
the Part 61 regulation would be to increase short-term energy use but reduce
long-term energy use.

num_
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Social Impacts. In general, social impacts due to promulgation of the Part 61
regulation are difficult to address. These impacts are very site-specific and
would include such aspects as the effect of bringing a labor force into an area
on local utilities, schools, and other services. . These types.of impactsiare .
typically of most concern during the siting, construction, and:operation of large
facilities such as a large nuclear power plant. A low-level waste disposal
facility is by comparison a very small operation, and the proposed Part 61
regulation is not expected to result in any significant incremental changes in
social impacts associated with operation of LLW disposal facilities.
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Proposed Rule 10 CFR Part 61: Licensing Requirements for land
Disposal of Radioactive Waste
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AcTION: Proposed Rnle.

SUMMARY: This notice invites public ,

comment on proposed amendments to .
Ye Commission’s rules to provide -
.pecific requirements for licensing the "

land disposal of radioactive wastes. 'I‘he

" proposed amendments set forth |

performance objectives for disposal, ~
general requirements for land disposal
of radioactive waste, technical |
requirements for disposal of rndmachve
waste into near-surface disposal
facilities, requirements for submitting
applications for licenses authorizing - -
such activities and procedures which the
Commission will follow in the issuance
of such licenses. The rule does not deal

~with disposal by individual licensees by
‘burial of their own wastes. The

proposed amendments also set forth

*. provisions for consultation and

participation in license reviews by State
governments and Indian tribes. Further
amendments are proposel governing the
transfer of licensed material for -~ -
disposal. The proposed requirements .~
respond to the needs and requests of the
public. Congress, industry, the states,
the Commission, and other Federal - -
agencies for codification of regulations
for the dispoal of low-lcvel ndioactive
waste.

DATE: Comment period expires Oclober

" 92, 1881. Comments received after -

‘clober 22,1981 will be considered if it
4 practical to do so, but assurance of *
consideration cannot be given except as

1o comments rccelved onor before lhis
date. .

ADDRESS: All imerealed peraons who
desire to submit written comments in
connection with the proposed o
smendments should send them to the
Secretary of the Commission, US. .
Nuclear Regulatory Commission, -
‘Washington, D.C., 20555, Attention. .
Docketing and Service Branch. Copies of
comments received on the proposed
amendments may be examined in the
Commission’s Public Document Room at

1717 H Street NW., Washington, D.C.. -

FOR FURTHER INFORMATION CONTACT: -

‘R Dale Smith, Chief, Low-Level Waste

Licensing Branch, Division of Waste
Management, Office of Nuclear Material
Safety and Safeguards, U.S. Nuclear .
Regulatory Commission, Washington, -
D.C. 20555, telephone (301) 427-4433.
.WLEHEHTMY mrom'non: :

I. Dcscripﬁonol’lhel’mpoudAction

The U.S. Nuclear Regulatory .,
Commission proposes to add to its rules
in 10 CFR & new Part 61 to provide -.*°

licensing procedures. performance " - .

objectives, and technical criteria for .
licensing facilities for the land disposal’
of radioactive waste. Specifically, the -
regulations would establish perfomance
objectives for Jand disposal of waste; " :
technical requirements for the siting. -
design, operations. and closure activities
for a near surface disposal facility; ..
technical requirements concerning the -
waste form that waste generators must *
meet for the land disposal of waste; -
classification of waste; institutional . -
requirements; and administrative and
dural requirements for licensing a
disposal facility. Amendments to other .
parts of 10 CFR are proposed to govern
the certification and use of shipping * -:-

manifests to track waste shipments and .

clarify. but not substantially modify, the
requirements of existing regulations. -
Specific requirements for licensing . -
facilities for the disposal of radioactive
wastes by alternative land disposal -
methods will bg proposed for Part 81 in

.subsequent rulemakings. Disposal of .

radioaclive wastes by an individual .
licensee will continue to be govemad by
10CFR Part 20. ;.

Pari 61 defines which wntes are
acceptable for disposal by near-lurfaee
disposal methods [and which wastes are
not acceptable and must be disposed of
by other methods). It also sets out the
administrative and procedural’” -
requirements for licensing a famlity for
the land disposal of waste. .

51. Need for the Propoced Action

Current general regulaliom for B
licensing materials do not contain any

technical standards or ctiteria for the
disposal of licensed materials. However,
the need for comprehensive, national .
standards and technical criteria for the,
disposa) of radioactive waste is well .
documented. The Commission has
undertaken a program to establish such
standards and criteria lhrough this =
proposed rulemaking action. ' -

1. Backgmund o e
'rhe Commission has hnd a program .

'underway for several years to develop .

regulations and other guidance for the
management and disposal of low-level .
waste (LLW). On October 25, 1978, the ~
Commission published an Advance - -
Notice of Proposed Rulemaking (43 FR °
49811) regarding the development of .
specific regulations for the disposal of
LLW. The development of these =~~~
regulations was in response to needs
and requests expressed by the public,” - -
the Congress, industry, the States, the
Commission, and other Federal agencies
for codification of regulations for the -
disposal of LLW. To provide gmdance
and support for developing the new <.
regulation, 10 CFR Part 61, the . P
Commission has prepared a draft - -
environmental impact statement (EIS)
NUREG-0782.! The statement is nota .
generic EIS on the disposal of LLW. - - -
Rather, it is a decision document that
has been prepared to provide a basis for
decisions on the performance objectives.
and technical and financial criteria set _
out in Part 61.'As part of the process to .
scope the form and content of the EIS |
and the proposed regulation, the
advance notice asked for advice, = |
recommendations, and comments on the
scope and content of the EIS and the' .
regulation. As a part of this edvance "~
notice, the Coxmniu:on announeed iu i
intentionto: . -
¢ Develop techmcal criteria and: :
- standards for the disposal of LLW by
" shallow land burial and altemative p
. disposal methods. : .
* Prepare a uupporﬁns BS for the
regulation.©
Coordinate development of technlcal ,
‘criteria and standards for shallow .
Jand burial and alternative disposal . .
_ methods with requirements for the .
“"classification of waste (Define the - .
concentrations and quantities of
waste acceptable for disposal by
) various dupoul melhods) ’

15ingle copies of this npott will be luilnbk fres
wpon publication to the extent of supply and may be
obtained by writien request to the Director, Division
of Technical Information and Document Control,

NRC Public Document Room. 1717 H Street NW.,
Washiagton. D.C
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The Commission received a total of 38
responses from the public on the
advance notice. These comments have
been docketed (Docket No. PR-81) and
may be examined in the Commission's
Public Document Room located at 1717
H Street NW., Washington, D.C. A
detailed analysis by the Commission of
the public responses received may also
be examined in the Public Document
Room. The respondents to the advance
notice strongly supported the
Commission’s development of specific
criteria and standards for the disposal of
low-level waste. There was also support
among the commenters that an overall
EIS should be prepared to provide an
essential part of the informational and
decisional base for the development of
the criteria and standards for the
rulemaking action. However, the
commenters were divided on the form
and structure of the criteria and
standards. Some commenters stated that
the criteria and standards should be
minimal and basic and should
emphasize the performance objectives
to be met by low-level waste disposal
facilities. Others suggested the criteria
and standards should be specific and
detailed. Many commenters also stated
that as part of the development of LLW
disposal standards and criteria a system
was needed for classifying or
segregating the waste based on hazard.

A number of comments were received
on the Commission's questions
regarding alternative disposal methods
to shallow land burial. Although the
comments in this area were mixed, the
maost often expressed opinion was that
primary consideration should be given
to developing requirements for shallow
land burial and emplacement of waste
into mined cavities. Disposal of wastes
in ocean waters was given the lowest.
priority. Four commenters felt there was
no need to establish a priority list of the
alternative disposal methods to shallow
land burial. The most often expressed.
disadvantage of any alternative method
was the potential for increased cost.
Approximately 60 percent of the . -
respondents suggested other potentially
viable methods for low-level waste |
treatment and/or disposal. The methods
most frequently mentioned were volume
reduction and other advanced ~
processing techniques.

The commentis received by the,
Commission on the advance notice were
used by the Commission in scoping the
form and content of the EIS and the
regulation. For this scoping process, the
Commission also considered a numbr of
other sources, including:

+ The rosults of program studies and
other technical data on LLW
management and disposal:

* Licensing experience with current
LLW disposal sites and current LLW
management techniques;

» Programs by the Environmental
Protection Agency (EPA) to develop
criteria and standards for LLW
management and regulations for
disposal of nonradio-active solid and
chemically hazardous wastes;

* Recommendations of the Interagency
Review Group on Nuclear Waste

- Management;

« Natural Resources Defense Council
(NRDC] Petition for Rulemaking (PRM
20-7) :

« Discussions with industry and public
interest groups, State and Federal
agencies, and others;

¢ Recommendations from the State
Planning Council; and .

e Public Law 96-573, “Low-Level
Radioactive Waste Policy Act.”

On February 28, 1980, the Commission
also published a Notice of Availability
of a preliminary draft regulation, dated
November 5, 1979, announcing
availability of the draft for public review
and comment to help ensure wide
distribution and early public review and
comment {45 FR 13104). Copies of this
draft regulation were distributed to all -
of the States. The comments received in
response have been docketed (Docket
No. PR-81) and may be examined in the
Commission's Public Document Room
located at 1717 H Street NW.,
Washington, D.C.

During the summer and fall of 1980,
the Commission also sponsored 4
regional workshops to provide an
opportunity for open dialogue ameng
representatives of the States, public
interest groups, the industry, and others
on the issues to be addressed through
the Part 81 rulemaking. One workshop
was conducted by the Southern States
Energy Board for the southeast region, a
second by the Western States Energy -
Board for the west, a third by the -
Midwestern Regional Office of the
Council of State Governments for the -
central region and midwest, and a fourth
by the New England Regional
Commission for the northeast. These
workshops were particularly useful in
formulating our positions on the more
judgmental aspects of the rule and -
underlying assumptions (such as the
length of time we should assume that
active governmental controls could
reasonably be relied on). A copy of the
full transcript for each meeting and a
summary report documenting the
collective views of the participants has
been placed in the docket for this

rulemaking (Docket No PR-61) and may
be examined at the Commission’s Public
Document Room located at 1717 H
Street NW., Washington, D.C.

V. Purpose and Scope of Part 81

It is the purpose of Part 61 to establish
technical criteria and procedures for
licensing facilities for the land disposal
of radioactive wastes. Part 61 will not
apply to alternative disposal methods
such as deep space or ocean disposal. It
is not practicable to develop one
regulation dealing with such a wide
variety in disposal technologies.
Requirements for ocean disposal are a
responsibility of the EPA. Space
disposal, although technically feasible,
is not developed to the point of routine,
economic application.

The recently enacted Low-Level -
Radioactive Waste Policy Act (Pub. L.
96-573) sets forth a traditional definition
of “low-level radioactive waste,” i.e.,
radioactive waste not classified either
as high-level radioactive waste, ‘
transuranic waste, spent nuclear fuel, or
uranium mill tailings (byproduct .
material as defined in section 11 e.(2) of
the Atomic Energy Act of 1954). While
Part 61 is intended to deal with the
disposal of most wastes included in this
definition, the waste classification
scheme that forms the basis for Part 61
has identified some “low level ‘
radioactive wastes” that are not suitable
for disposal by the means that Part 61
provides, and alternative methods will
have to be used. Therefore, the term
“low-level radioactive waste” is not
used in Part 61. Reference is made to
“waste” and “radioactive wastes"”
which, within the context of Part 61,
refers to those wastes that are
acceptable for disposal under the
provisions of Part 61.

This proposed regulation includes
averall performance aobjectives expected
in any type of land disposal and -
technical requirements for the disposal
of waste near the surflace. The technical
requirements for disposal are set forth
for disposal site characteristics, disposal
site design and near-surface disposal .
facility operations, classification and
characteristics of wastes, and
institutional control and surveillance.

V. Summary of Rule

~ The following sections provide a
discussion of the major provisions of
Part 61.

A. Performance Objectives Versus
Prescriptive Requirements

In developing Part 61, the Commission
has considered two basic approaches: a
performance objective approach and a
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prescriptive approach. A regulation
oriented toward performance objectives
would establish the overall objectives to
be achieved in waste disposal and
would leave flexibility as to how the
objectives would be achieved. :

In the latter approach, specific - L .

detailed requirements for design and -
operation of a land disposal facility -
would be set out in the regulations. -

Prescriptive standards would specify th.e .

particular practices, designs, or methqu
to be employed—for example, the .. ,
thichness of the cover material (the cap)
over a land disposal trench, or the . .-
maximum slope of the trench walls. .
Setting of prescriptive standards v
requires a considerable amount of -
detailed knowledge about potential
designs, techniques, and procedures for

disposing of wastes in order to pm;:ribe ;

which designs, techniques, and =
procedures are among the best and .’
would assume that the state of art in

waste disposal is developed to the polnt o

where there are clear choices to be
made among all the potenual
approaches. o
A combination of approaches has ‘
been chosen for Part 61, Overall -
performance objectives ere stated and

design features and operating practices
to achieve these objectives. There are
some prescriptive requirements that ' "
have been judged necessary in lightof - °
past operating experience with disposal
facilities. To the extent practicable, -
these requirements are stated as
minimum criteria to afford some -
ﬂexibility in meeting them.

B. Development o[ Pel:formanoe ;
Objectives * .- o

With respect to the performanee
objectives, the Commission's overall
goal is to assure protection of the publlc

health and safety. In considering . - .
radioactive waste disposal, attainment
of this goal would appear to fall into two
time frames: the short-term operational

phase and the long term after opmhom :

cease. .
In the lhort tem. ‘the concemn is for
protection of workers and the general -
population during operation ofa
disposa) facility. ’

Protection of the public health nnd
salety over the long term is most .
important and long-term performance of
the land disposal facility after

and conveniences. It is therefore at the ™

that greatest reliance will be placed on .
the disposal site characteristics and
design as well as the waste L
characteristics to assure protectionof

. ‘The Commission believes that -

.« the public health nnd safety without thg

need for continued active care and
maintenance. ot
Assuring safety over the long term

. involves three considerations: (1

protection of individuals from
inadverient intrusion into the site and

. coming in contact with the waste at
- some point in the future; (2) protectlon of

the general public from potential .
releases to the environment; and (3) .
stability of the disposed waste and the '

_ site to eliminate the need for ongoing

maintenance of the site following

. closure. -

Safety Dm"mg Opembons The short-

. term performance objective included in

. Subpart C of Part 61 will be to assure . ..
~j . that the disposal facility willbe .. ..,
‘" operated in conformance with the same -

e

Commission standards for radiation .
protection set out in 10 CFR Part 20 that

. . are applied to all Commission licensees -
~ for protection ‘'of workers (See § 6143.)

Protection of the Inadvertent Intn_:der
intentional intrusion into the land - -

v

: from disposal facilities. After examining .

other existing standards, the ~ ..
Commission does not nnticipale that the .
standard will be much higher than the _

. standards already establishedfor ... .. .
*. releases to the environment from fuel =
- cycle facilities set out in 40 CFR Part 190 -
, (25 mrem/yr whole-body exposure). ... -

Also, the standard will probably not be .
any lower than the limits established in -
40 CFR Part 141 for concentrations of . - .
radioactivity in drinking water (4 mrem/
yr whole body exposure). As a partof -
the EIS for Part 61, the Commission °

- analyzed a range of limits from 1 mrem/ . -

- - yr to 25 mrem/yr applied at various
.. locations at and in the vicinity ofa .

disposal facility. Based on the numerical ;

- - limits already set for existing standards -

and this analysis, the Commission has

-. selected an objective that requires that -

.+in calculated doses exce

disposa] facility (e.g.. an archaeologut .

" reclaiming artifacts) cannot reasonably

. be protected against. However, after lhe

* construction of a house or by

- land disposal facility closes, and after .
the applicant has flexibility in choosing - -
"+ gurveillance over the disposal site have
° been removed, one or & few individuals

" could inadvertently disturb waste in the

active institutional control and -

disposal site through activities such as"
Actual intrusion into the waste may

never occur; but, for purposes of Part 61, . .
it has been assumed that intrusion could

occur, in which case the one or few such

" ... individuals should not receive an

any movement of radioactivity not retult o
eding 25 tm-eml
“y1 to an individual at the site boundary

. or cause the EPA Water .
Standards (40 CFR Part 141) tobe -
-exceeded at the nearest public dﬁnking

- water supply {See § 61.41). When EPA

[

standards are effective, licensees wﬂl
- have to comply with them. Because

", these standards are specific to land - ]
disposal of radioactive waste, they are

-included in Part 61 rather than 10 CFR

‘Part20. ,
- -C. Minimum Techmcal Reqmmments o

farming. = .

unacceptable radiation exposure. The ...
Commission is applying & 500 mrem/yr . .

ICRP recommendations for dose limlu ’

: to individuals and is a level thatis . -
. recognized as providing adequate .
.. protection. Since only one, or at mosta .
few, persons would be involved, it is not

necessary to consider a population dose.

- maximum individual exposure limit for .
.. this unusual case. This limit is based on .

. This limit is then used 1o determine the ...

- allowable concentrations of nuclides in -

~ eachclass of waste. (See § 61.42) .-
.~ [Protection of the Environment. The . .-
.- primary long-term pathway of release of

radioactivity from near-surface disposal

" . involves radionuclide contamination of
. and transport through the ground water. .
.. .. Presently there exists no specific ..
operations cease should be given greater
emphasis than short-term considerations C
" Protection Agency (EPA), underits . .-
time of the land disposal facility closure ; |

numerical standard for protection of the
ground water. The Environmental

generally applicable environmental ~
standards-setting authority, has

will set limits for releases of

To help assure that the per{ormam:e

- " objective will be met, minimum - -
-requirements will be placed on the

~ various parts of an overall disposal’
‘“gystem™.

The pnncipal parts of 2n overall
‘disposal system that are readily -

- identifiable and will be addressed in‘lhe -

-minimum technical requirements are:

‘e The characteristics of the disposal nte
into which the waste is placed: .

e The method by which the disposal site’ -
is designed, the land disposal facility .
constructed, the waste emplaced, and |
the disposal site closed;

".e The characteristics of the 'wa‘ne: and .
. » The degree and length of institutional -

control, surveillance. and monitonng
of the disposal site after closure. .
Disposal Site Suitability

. Requirements. A wide range of locahons .
- are potentially available for use as a -

“near-surface disposal facility ranging
* from the humid east to the arid west.
The approach the Commission has -

. followed in establishing the disposal site

radioactivity to the general environment -

, :i -suitability requirements has been to
- .. establish a common-sense base of A
_ - . .- . disposal site evaluation factors that can -
responsibility to prepare a standard that.

. be consistently applied throughout the

- country. The requirements would

essentially eliminate certain limited
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areas from consideration because of
undesirable characteristics but would
leave large areas in each region where
acceptable sites could be found (see

§ 61.50). The requirements are intended
to eliminate, to the extent practicable,
those areas with certain characteristics
that are known to lead to or have high
potential to lead to problems aver the
long term (e.g.. flooding or rapid erosion
of the site). These disposal site
characteristics include:

(1) Complexity—The disposal site
must be capable of being investigated
and analyzed. If the disposal site cannot
be characterized, prediction of potential
long-term impacts is not possible.

(2) Potential Land and Resource Use—
The disposal site should not have any -
extensive natural resources beneath it
or have such high potential for other
subsequent uses of the land that
immediate intrusion into the diaposal
site after active institutional controls are
removed is likely. o

(3) Surface Water—Areas with large
surface water sources or high potential
for flooding should be avoided to reduce
the greater potential for migration that
large quantities of water present. .

{4) Ground water—Ground water
intrusion into the disposal units should
be avoided to reduce the potential for
leaching of waste and subsequent
migration.

(5) Stability—Stability of the disposal
site over the long term is important in
helping assure continued site integrity
and in reducing the potential for
migration and transport of waste to
offsite areas.

Disposal Site Design, Land Disposal
Facility Operation, and Disposal Site
Closure Requirements. The specific
requirements for design, operation, and
closure of a near-surface disposal
facility are directed at achieving long-
term stability of the disposed waste and
the disposal site so that, after closure,
the need for ongoing active maintenance
is eliminated and only minor custodial
care, surveillance, and monitoring are
required, (See § 61.51.) Other
requirements ere directed at enhancing
natural disposal site characteristics by
directing surface water away from
disposal units, reducing infiltration of

precipitation into disposal units, and
reducing the potential for erosion,
leading to an acceptable condition for
disposal site closure. '

Specific design requirements are set
out relating to assuring protection of an
inadvertent intruder from exposure to
higher concentration wastes. Such -
wastes, defined by § 61.55, must be
disposed of at greater depths fi.e,a-
minimum S meters below grade) or with
equjvalent natural or engineering

barriers to reduce radiation exposure
and further minimize the potential that

- an individual might inadvertently come

in contact with the waste. In addition, a

- specific provision requires segregation

of the lower activity compressible waste
from the higher activity wastes and
separate disposal. Higher activity
wastes are subject to the structural
stebility requirements of § 81.55(b).
Requirements are also established on
environmental monitoring (§ 61.53).
Waste Characteristics and
Classification. A comerstone of the
system to control the migration of
radionuclides offsite is stability—
stability of the waste and of the disposal -
site so that once emplaced and covered,
the access of water to the waste can be
eliminated or minimized. Thus, a basic
requirement on waste is that it should
be stable, that is, it should maintain its
configuration and consistency under the
conditions if would be exposed to after
disposal. This stability should last long
enough for the radioisotopes to decay to
levels where they are no longer of
concern from the migration standpoint.
While stability is a necessary
characteristic for waste that has a
potential for migration, studies have
shown that much of the waste being
disposed of does not contain sufficient
amounts of radionuclides to be of
concem from the migration standpoint.
However, these same wastes, such as
ordinary trash-type wastes tend to be
unstable. It is obvious that if these
wastes were disposed of with higher
activity waste, their deterioration could
lead to failure of the system and permit
water to penetrate the disposal site and
cause problems with the higher activity
wastes. The choice, then, is either to
require these less hazardous wastes to
meet stability requirements or to .
segregate them from the more hazardous
waste, Sinca stability requirements for
low activity wastes would probably
require expensive processing,
segregation appears to have a cost/
benefit advantage in spite of possible
increased costs of disposal site

- stabilization.

A simple waste classification scheme
has been devised and incorporated into
Part 61. The scheme is based on the role

“that the waste plays in the assurance

that the performance objectives of
protecting persons from radiation from
waste will be met.

The first categorization of waste is to

identify those wastes that do not have to

meel the stability requirements and that
will be segregated al the disposal site.
These wastes, called Class A segregated
wastes, are defined in § 61.55 in terms of
the maximum allowable concentration
of certain isotopes and certain minimum

requirements on waste form that are
necessary for safe handling. The second
category is for waste that requires.
stability, Class B stable waste, and is
defined in terms of allowable
concentrations of isotopes and
requirements for a stable waste form as
well as the minimum handling
requirements. , E
There are concentrations of certain
isotopes that will require protection
against inadvertent intrusion after

" institutional controls have lapsed. These

concentrations have been determined by
analysis of the exposure to humans from
the postulated intrusion of an individual -
after the 100 year period of institutional _
control. Any waste with concentrations

" of these isotopes that would cause an "

exposure greater than 500 millirem must
be protected from intrusion by deeper
burial or some other barrier. Wastes -

' requiring such protection are identified |

as Class C intruder wastes. = o
The waste classification section also
places upper limits on concentrations of
isotopes in any class of waste. Wastes

containing higher concentrations are
generally excluded from near-surface
disposal. Part 81 provides for special .
consideration by the Commission of -
proposed disposal methods on a case-
by-case basis for wasles that exceed -
these values, . ; .
For most of the alpha emitting
transuranic nuclides, the maximum
allowable concentrations were .
calculated to be in the range of 10

." nanocuries per gram currently imposed

by disposal facilities. These calculations
were conservatively based. in that they
did not allow credit for dilution by other
wastes. If this factor were changed, the
values would increase somewhat. A"
decision was made not to recalculate in
order to come up with higher values.
This decision is based on two factors.
First, in the spirit of the ALARA (as Low
as Reasonably Achievable) concept, the
lower value of 10 nCi/g has been
demonstrated as an achievable -
concentration to control the disposal of
transuranic nuclides. This value has
been imposed by the Department of
Energy for some eleven years and by
most of the commercial disposal site
operators for nearly that long. The last
commercial site imposed the 10 nCi/g

_ restriction in 1881. Thus, there is no

need to increase the limit from the
standpoint of achievability. Second,
there is a tendency toward a more -
conservative assessment of the hazard
of certain transuranic nuclides (Ref.
ICRP 30) and it does not seem prudent at
this time to use the higher calculated
values. A value of 350 nCi/g was
established for plutonium= 241, since
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this concentration of short lived beta- \1-  or treatment of certain chemical, . - .~ governmental institutions should be
emitting isotope decays to a 10nCi/g - physical and biological forms of waste.} - relied on to carry out active controls.)
concentration of americium=241,8 - - - The Commission recognizes theneed A monitoring program to check on
longer lived alpha-emitier. At present, ~  for a "de minimis” classificationof _ .. continued disposal site integrity would -,
wastes containing transuranic nuclides - wastés, wastes that would be exempt - -also be carried out. Controland : . -
in concentrations greater than 10 nCi/g~, * from Part 61 and would be considered of .surveillance of the disposal site by the
are not being 3eneraged in llgniﬁcant - ..no regulatory concern. The Commission _State or Federal land owner/custodial -
volumes. : - .. believes, however, as the Federal - . agency is needed to prevent an intruder
Based on the values in Table L and - Radiation Policy Council has . from excavating, drilling wells, or
the isotopic content of various waste - - recommended, that such exemptions - performing other activities that would
streams analyzed in the Environmental - ..ghould be determined on a specific . . expose that individua) or lead to :
Impact Statement, the following waste :. waste basis. In this regard, a recent _ possible increased migration offsite.
streams would generally fall intothe . .. rulemsking (46 FR 16230) established Active controls would eventually be
wasle classes indicated.. . “'such an exemption in a new § 20.306 for . removed and replaced by more pauive
Class A tod Waste . - .. certain levels of tritium and carbon-‘u_ . controls (e.g. govenment land - °
—Segrogs o "~ contained in liquid scintillationand "' ownership and records) which will be
PWR lon Exchange Resin (low activity) *  ° "-gnimal carcass waste. Other wasies - an inexpensive means of ensuring that -~ .
PWR Concentrated Liquids (low lctlvity) -t 1 dily lend themselves to ' L
PWR Filter Sludges (low activity) - . may aiso reacily iend thems ... knowledge of the dupoaal fac:lity wnll
PWR Filter Cartridges (low activity) . .. . ireatment in this manner. The . - .beretained. * - -
PWR Compactible Contaminated Trash . Commission will be working overthe . - }
BWR Compactible Contaminated Trash = next 2 years to define these wastes and £ !-'mancml Assuiances , .
Fuel Fabrication Compactible Trash o pmVide for additional exempﬂons as . . Given the Pa’t hi'tory at .ome of lhe '
Fuel Fabrication Noncompactible Trash - appropriate, 'I'hus. Part 61 willnot =~ existing disposal sites, one of the key -
Institutional Trash , . . establish a generic “de minimis™ .~ ' - concerns is assurance of adequate . -
Industrial Sealed Source Mnnufacmﬂng “catl for waste. : A . . ]
Contaminated Trash calegory for wa A y financial qualification on the part of the
Industrial Low Activity Trash - D. Land Ownership ofNear-Surface - applicant to construct and operate the
Fuel Fabrication Process Waste =~ = Disposal Facilities -~ '; - disposal facility and to provide
UF, Process Waste .- C : adequate financial proviaions for .-
Nuclear Medicine Waste - .- ./ - . Federal or State government - disposal site closure and - ,
Biomedical Research Radiotracer Wute. - ownership of land for disposal of waste postoperational activities. ’ :
Biowastes, and Contaminated Trash - " ataland disposal facility has beena - S bpeart E requires that th licant
Academic Institution Radioactive . - requirement in the Commission's " be ’9 P 1 q li; d. e ;pp n
Radiotracer Wastes, Biowastes, and regulations (10 CFR 20.302) since g},e . " .-be financially qualified to con uct &
Contaminated Trash = * - -, ..+ inception of commercial disposal - ¢ - licensed activities during the :
Class B—Stable Wasto . - .. operations. This requirement is being - construction and operational phases of ,
: : : -the land disposal facility. Proof of the . i
PWR lon Exchange Resins - .. continued to assure adequate control of - . § al qualificati f applicants § A
PWR Concentrated Liquid , .~ . the disposal site after closure and to ~inanci qtllm ical rod by 8pp ;:" e
PWRFilter Sludges . .~ ~..° * reduce the potential for inadvcrtent “°‘,R‘g°n y required by F willmuh i an
PWR Filter Cartridges : " intrusion. (See § 61.59.) - - - 40 new requirement elp .
BWR lon Exchange Resins =~ - * Although ownership by a State or the .. assure that resources are not °"P°“d°d_ .
BWR Concentrated Uquldl R Federal Government is required before on projects without adequate backing. .~ 5
BWR Filter Sludges A " the Commission will issue a license, the - - This requirement should minimize the - - * =
PWR Noncompactible Trash S y otential for early default or the .
BWR Noncompactible Trash _: ~Commission will consider an application -. P f
LWR? Nonfuef Reactor Components - 'when the site is privately owned if the ~ - abandonment of the site by the operator.
Titium Production and Processing Waste | ' arrangements have been made with a the applicant to provide an acceptable
Accelerator Targets " "'State or the Federal governmentto . -~ form of financial surety to ensure that ..
High Spec!ﬁc Actnmy lnduatrial Wule . ¢ ‘assume Mmhjp before the licenseis fux:ida t:?ﬂgat?‘ble :‘o p;rlormﬁclomr‘en .
C—In! ST " - issued. The details of the arrangement - : . ands on and observation un
Class . truder Wasts ) "may include whatever provisions the . : the license is transferred to the custodial . .:
;Ne::::, zm'm Production Facllties . - State or Federal agency considers -.. . agency for institutional control or : o
Note.—M oot data indicate thay . . SPPropriste as long as they arenot - 71 - terminated. The Commission has .
power naclz?o;ee?l‘:m andwaste, = .  inconsistent with requitements of the »' - -received evidence of a great deal of -
processing characteristics are tendingto -~ Commission. - -. - public interest concerning the issue of " .
move LWR wastes into higher classes. ’ . . ... -financial responsibility for closure of a
- E Instnuuanal Contml . . disposal site. Numerous written
The Commission hes not developed a - Control of access to the disposal tite - comments were made on this portion of

classification of waste based on total " anq use of the land following closure of _ the draft regulation, and the issue was = - - .
hazard. The classificationisbasedon " e gite is required to keep people from - also raised at all four workshops heldto - ..

radiation protection considerations. . having contact with the waste and review this regulation. Many N
The Commission, however, has o+ ... affecting the integrity of the disposal , - commenters felt that the licensee should . .-
addressed other potential haurd\s(h .. . site. Active institutional controls ... -be held responsible for the full costs of . ..

presented by other associated . involving periodic surveillance by the - . closure of a disposal site and that the
components of waste (e.g.. chemical ‘“‘d custodial agency and controlled access _ license should not be terminated and the

biological hazards) through te e"d“’“’“ . (e.g. maintaining a fence) cannotbe . ;- land returned to the custodial -

m streams mey Contain — - o ,nillied u;;on indefinitely (§ 61.60 will ]not govemmelnt ::thontfy until tge licemee
X .. allow reliance on active institutiona] - as completed satisfactory closure. -

“,m"“',"mmzmmmﬂ&" . . controls for more than 100 years since . -The amount of surety liability . ' - -

nesr-surface disposal .. thisis judged to be maximum time that  required is based on cost estimates

.



38086 Federal Register /

.1. 46, No. 142 / Friday, July 24, 1981 / ..uposed Rules

submitted by the licensee in an
approved plan for disposal site closure
and stabilization. The applicant must
submit a cost estimate for disposal site
closure that includes consideration of
inflation, increases in the amount of
disturbed land, and the closure and
stabilization activities that have already
occurred at the disposal site. The
Commissicn expects that the closure

costs will be minimal when compared to -

the other life cycle costs of the disposal
site because the regulation requires the
licensee to perform the majority of
closure and stabilization activities 2s an
. integral part of normal disposal site -
procedures during the operating period.

The types of surety arrangements
being considered in Part 61 are similar -
to the Commission’s recently enacted
uranjum mill tailings requirements (45
FR 65521). In their evaluation of various
surety mechanisms, the Commission
used the following criteria: (1) degree of
security in obtaining funds in case the
licensee defaults; (2) amount of
administrative time and expense
required to implement and monitor the
surety: (3) problems of asset valuation
posed by the mechanism: and (4) the
cost of the surety mechanism. Based on
this review, the Commission found the
following types of surety mechanisms to
be acceptable: surety bonds, cash
deposits, trust funds, deposits of
government securities, escrows, letters
or lines of credit, and a combination of
these mechanisms or such other types of
arrangements as may be approved by
the Commission. The Commission found
that self-insurance for a private sector
applicant was not an acceptable surety
mechanism.

Section 61.83 requires the applicant to
provide evidence to the Commission
that a legally binding arrangement, such
as a Jease, exists between the applicant
and the party holding title to the
disposal site. Such a binding
arrangement would delineate financial
responsibility for the active institutional
control period, which is not expected to
exceed 100 years. The Commission feels
that this regulatory approach is required
so that all necessary activities following
licensing transfer, such as surveillance,
monitoring, and custodial activities, will
be performed promptly and in a manner
that will protect the public health and
saflety. R

Currently the Commission lacks
authority to require land disposal
facility licensees to provide financial
responsibility for activities occurring
after the original licensee's
responsibilities have ceased and the
license has been transferred to another
party. The Commission is considering

legislation proposals that would give the
Commission the authority to require
financial assurances of land disposal -
facility licensees for the active
institutional control period. In the
meantime, the Commission feels thst the
most appropriate regulatory approach is
to require an applicant to submit
evidence of a binding arrangement.
Manifest Tracking System. Section
20.311 of Part 20 establishes the -
requirements for a manifest tracking
system for wastes. The system will
address the need for more complete
information on the classification and
characteristics of the waste, for
improved accountability of wastes, and
for a better data base. The EPA has
recently instituted a manifest tracking
system for hazardous wastes. The
General Accounting Office (GAO) noted
the need for improvements in these two’
areas in its report entitled “The Problem
of Disposing of Nuclear Low-Level
Waste: Where Do We Go from Here?",

- published March 31, 1980. The GAO

recommended that the Commission
“Determine who the generators of low-
level are in both the Agreement and
non-Agreement States and how much
waste each licensee is generating”™ and
“Establish a method to track waste from
the point of generation to the point of
disposal.” Improving the data base on
waste will improve the credibility of
decisionmakers, enable better planning

- for inspections and emergencies,

enhance projection of future waste
generation, and help in site specific
analyses and planning. The information
on waste classification and
characteristics is necessary for proper
handling and disposal at the land
disposal facility (e.g.. which waste
requires intruder barriers).

Licensees who shi;::lnde; existing 4
regulations are required to prepare an
forward shipping manifests that comply
with DOT regulations. The proposed
manifest confent requirements in
§ 20.311 are somewhat more -
comprehensive but compatible with
DOT requirements. The waste generator
must be specifically identified. The
information requirements concerning the
waste itself are somewheat more’
extensive and geared to information
needed for disposal, not just
transportation and handling. More
explicit information on chemical content
and composition and solidification
agents is required. Licensees are
required to comply with and certify

" compliance with waste form

requirements of Part 61. This latter
requirement stems solely from the
technical requirements for disposal and
is therefore new. The land disposal

facility licensee must record data on the
condition of the waste itselfand .
document and certify receipt, handling,
repackaging, storage, and disposal.

The use of the manifests as provided
in § 20.311 provides a tracking system
that is inspectable. Section 20.311
requires the shipper to provide copies of

" the manifest to precede and accompany

shipments and investigation if’
notification of receipt or disposal is not -
received. The responsibility for tracking
shipments is with the shipper who may
be the generator, a service company
who collects, stores, and delivers the
waste, or an intermediate processor. A
crosscheck is provided to ensure that
delayed or missing shipments are
investigated by requiring land disposal
facility operators to periodically match
advance copies of manifests to those for
shipments actually received.

G. Life Cycle of a Typical Land
Disposal Facility

The life of a typical facility can be
broken into 5 phases: preoperational,
operational, closure, postclosure
observation, and institutional control.
The following discussion considers each
phase separately. The applicant's
activities and procedural requirements
as established by this proposed
rulemaking are included.

Preoperational Phase. The
preoperational phase consists of two
parts: disposal site selection and
characterization and licensing. The
disposal site selection and
characterization fall into the data
gathering and planning phase, This is
the phase in which the applicant selects -
a region of interest and searches fora
number of possible disposal sites (a
slate of candidate disposal sites), using
reconnaissance-level information. The
applicant then narrows the possible
disposal sites down to one. Aftera
proposed disposal site has been
selected, based upon reconnaissance-
leve] information, the applicant begins a
detailed investigation (geology, depth to
ground-water table, amount of rainfall,
etc.) of the proposed disposal site. The
applicant also initiates the
preoperational monitoring program.

The applicant prepares an application
for the land disposal facility following
Subpart B. The applicant also prepares
an environmental report. Of particular
importance to this application are the
performance objectives and technical
requirements discussed eatlier and the
preliminary site closure plan,
arrangements concerning land -
ownership and associated
responsibilities, and financial assurance.
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Licensing activities begin when the
applicant files the application. The *
application is reviewed for e
completeness and acceptability in"
accordance with new Paragraph -
2.101(b)(2). prior to docketing. Notice of ‘
receipt of the tendered application is to
be published in the Federal Register.” -
The Commission notifies state, loca] and

tribal officials and begins to coordinate * ;
. already providedin Parts 2and 51.. - - licensee must provide reasonable : !

with these officials. Once docketed. the
application is again noticedinthe - - -
Federal Register and the application and -*
environmental report widely distributed.
An opportunity for interested parties to
request a hearing is provided pureuant !
to 10 CFR 2.105. Application fees are"
paid in nccordance with ‘10 CFR Pan

170. . .

The regulatory review penod followe
The applicant continues any disposal
site studies and the preoperational
observation and monitoring. The
applicant also responds to informtional
requests. Section 61.3 requires that . -
construction not begin until a decision is -
made to issue the license. The . T
application and environmental report
are updated if necessary.

The Commission reviews the
application and the accompanying .
environmental report. The Comxniuion -
requests additional information if - .-
necessary. The Commission prepares a’ R
{raft environmental impact statement -
[DEIS). If hearings are requested. an - -

. Atomic Safety and Licensing Board :
(ASLB) is appointed. After the i
Commission's review is completed and -
documented and the EIS and any .
hearings completed, and the -~ Z
Commissioners have approved, the .
Director issues the license or denies the .
application in accordance with the . -
criteria in § 61.23 and any decision . -
rendered by the Licensing or Appeals _
Board. Hearings, if any, would be held .
in accordance with existing rules in 10
CFR Part 2. An Atomic Safety and -
Licensing Appeal Board and/or the -

Commission may review the findings of .-

the ASLB or the ASLB findings may be
appealed to these next levels and to the
courts. Upon resolution of the hearings, -
reviews, and appeals, and the )
Commissioners have approved, the
Director takes final action to issue or -,
deny and publishes 8 notice inthe ..
Federal Register. If the ownership of the
land has not been transferred to the * -
State or Federal government. transfer
would now take place. If the license is .
issued, It is subject to the general license
condition in § 61.24 and to specific -
~onditions as required.

1f no hearings have been requested
.nd the Commissioners approve, the -
Commission publishes a notice of the .

-"'start. At intervals specified in the

"“jssuance in the Federal Registerin - - :about 5 years to help assure that the -
"accordance with § 2106, and the -~ . i-disposal site is in & stable conditionso . -
‘Director takes final action to lesue or - :. that only minor custodial care, "
* deny the license. . ... -- _surveillance, and monitoring by the :.

:State and Indian tribes may | custodial agency are required. When lhe

parﬁmpate in the Commission’s liceme _ disposal site hes reacheda stable. - .- =~ . ©
- review process 10’ aid the Commission in condition, the licensee may prepare end -

* its review. Subpart F of the proposed _ - i~ submit an application for transfer of the -

‘Part 61 addresses such participation, .- - license. A public hearing wouldbe ©~ -

. which is in addition to participation as offered. Among other things, the= - " * .~

Examples of the forms that State and  assurance that the site meetsall
’I‘ribal participation may take include: - performance objectives under Subpart

(l) Development of technical data. - C, and the Commission must find that
including, but not limited to, ' . the State or Federal agency responsible .
- socioeconomic, hydrological, geological. for postclosure care of the siteds = --
¢ environmental, or Jand use data for prepared to assume these:
.- incorporation into the Commission’s . regponsibilities. As a condition for
environmental impact statement onthe . agsuming these responsibilities, a State .
-, application or other analyses.. may require the licensee to comply with |
(2) Development of public - .requirements of its own. as longas .~ "~ .
. participation mechanisms to be included State's requirements are not inconsistent
_in the licensing process. - with the requirements of the

-(3) Provision of a techmcal data baee
to provide verification to the .
Commission for materials presented in
the license application.”

(4) fExchanse of State and Conumsslon
staﬂ‘ or cooperative review. ! ;

Opemhon%l Phose. After issuance of  °  Institutionol Control Board. During

Commission. Upon & satisfactory , Coy
finding, the license will be transferred to o
the Federal or State custodial agency to-
-cover their activities during the active
institutional control period (§ 61.30).

"* g license by the Commission the land “the institutional control period, which

* disposal facility is constructed and - . for purposes of Part 81, the Commission -

. assumes to be not more than 100 years,
waste receipt and disposal operations' - the custodial agency carries cuta .

license, (the normal term for materials ¢ Program of monitoring to assure

“‘licenses is currently § years) the = _ continued satisfactory site performenee .
licensee would be required to submit’ a : “and physical surveillance to keep people ., -
license renewal application (§ 61.27). A *. off the site and carries out minor
" this time, the disposal site closure plan _ custodxpl activities at the site. Asapart -
- and funding requirements would be -of lh_e license termination, the licensee is ;.
" updated and financial ammgements for  required to place records of the disposal -
- assurance of adequate funding - facility with local, State, and Federal
" reviewed. A public hearing would be | agencies. These records along with -
offered. The rcensee may also apply for ' ‘restrictions on the property deedand - -
‘amendments to the license (§ 61.26). - - trench markers should help minimize ., . . -
~Disposal Site Closure Phase. As the  ~ :disturbance of the disposal site. These
. disposal site becomes filled, time for . : lattér mechanisms are those that would .
: disposal site closure approaches. Prior * continue after the institutional control : -
" to closure, the licensee would submita . period. At the end of the necessary . .. .
-, final closure plan for reviewand - - i institutional control pericd, the hcense
- -approval (§ 61.28). A public hearing - '+ may be terminated (§ 61.31). .

would be offered. Upan approval. the o - H. OtherConszdemnons O

. licensee implements the plan. This - cL -

would consist of decontamination and Application to E:uslmg Sites. Meny of
dismantlement, as appropriate,of - - - .the operational provisions and waste -~ - - . .
" buildings. Final disposal site comourins " characteristics requirements proposedin . -

- and preparation is performed. The - . this rulemaking are in effect at the -

licensee should work toward closure . ¢ - existing disposal facilities. Although .; . - -..
. during the entire operational phaseso - nearly all disposal at existing famhtiea ol

that disposal site closure would not . '.f is carried out under State licenses, it
. 'involve & major task. =2« « - would be the Commission's intent that
Postclosure Observauan and -~ »» in the future all disposal would be ..
" .Maintenance. Implementation of the b . expected to comply with the provmom e
closure plan would be followed by a -, . of Part 61. Existing disposal facilities :

. _period of postclosure observation and - should have no difficulty in complymg

. maintenance on the part of the hcenaee. with the waste classification and - -

_in which the licensee’s monitoring and . - * characteristics, manifest requu'emenu I

. 'maintenance programs would continue .- and the minimum requirements dealing "

(§ 61.29). This period is expected tolast:  with design and operations,
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environmental monitoring, closure, post-
closure observation, and institutional
control. Where existing operating sites
have difficulty meeting any of the
criteria, the Commission will consider
the matter on a case by case basis.

Naturally Occurring and Accelerator-
Produced Radionuclides in Waste. . .
Although the Commission has no direct
statutory authority over naturally
occurring and accelerator-produced .
radionuclides the evaluation of any .
specific disposal site will include
consideration of the total impacts from
all waste disposed of at the disposal
site, including byproduct, source, special
nuclear material, and naturally
occurring and accelerator-produced
material. Specific concentration limits
for the disposal of important naturally
occurring and accelerator-produced
nuclides will be included in the planned
regulatory guide on the classification of
waste.

Paperwork Reduction Act. As
required by Pub. L. 96-511, this proposed
rule will be submitted to the Office of
Management and Budget for clearance
of the reporting/recordkeeping/
application requirements.

Regulatory Flexibility Act. Based
upon the information available at this
stage of this rulemaking proceeding and
in accordance with the Regulatory
Flexibility Act of 1980, 5 U.S.C. 605(b),
the Commission hereby certifies that
this rulemaking will not, if promulgated,
have a significant economic impact upon
a substantial number of small entities.

The Regulatory Flexibility Act (Public
Law 96-345) was signed into law in
September 1980. The Act's principal
objective is to make certain that Federal
agencies try, where possible, to fit
regulatory requirements to the scale of
the affected activity. Significant
economic impacts on a substantial
number of small entities is a major
_ concern. The proposed Part 61 and
accompanying rule changes will
potentially impact a significant number
of persons licensed by the Commission
and the Agreement States. The following
discussion addresses the analyses
required by the Act and briefly
describes the impacts and how the
interests of the small entities were
considered in developing this proposed
rule. The draft EIS for Part 81 provides
additional background information and
" analysis of the impacts of this
rulemaking action.

The need for standards to govern the
disposal of radioactive wastes and new
regulations to implement these
standards is discussed in detail in the
draft EIS.

Some provisions of the proposed .
rulemaking will apply to all Commission

licensees who transfer radioactive
waste for disposal on land. The
Commission has approximately 5,000
licensees. All but a few hundred are
small entities. Types of small entities
that may be impacted include
physicians, hospitals, medical and
clinical laboratories, colleges and
universities, waste collection
companies, small industrial operations,
and waste disposal site operators. Exact
numbers of impacted entities are not
available. Based on a 1879 survey of
Commission licensees, less than one
quarter of the licensees should be
affected on a regular basis.

“The reporting, recordkeeping, and
other requirements with which licensees
must comply in the proposed rule

impose only a minor incremental burden”

and will result in better accountability *
of wastes and improvements in disposal
of wastes. The reporting requirements -
are directed primarily at disposal site
operators. Currently only two firms hold
this type of license. In the foreseeable
future it is not anticipated that the
number of this type of licensee will
reach ten. The requirements are’ )
comparable to existing requirements or
requirements that would be imposed in
specific licenses Tor site operation. All
licensees transferring waste would be
required to investigate and Eile reports if
shipments are lost. (See proposed

$ 20.311 of 10 CFR Part 20.) Existing
regulations have similar but more
specific reporting requirements for lost
radioactive materials. All licensees .
transferring waste are also required to
prepare complete shipping manifests.
The user and radiation safety personnel
currently preparing wastes for shipment
will have to spend some additional time
preparing manifests and tracking
shipments, Licensees are already
required to keep records of transfers and
certain disposals.

Compliance with the waste
classification and characteristics
requirements is required of all licensees
who transfer waste for l1and disposal.
The need for and impsacts of compliance
with waste criteria are addressed in the
draft EIS. The types of impacts that the
rule changes may have include
additional waste treatment and
processing, use of containers to meet
waste form requirements, new labels for
packages, and higher disposal costs in
some cases to cover, for example, the
addition of intruder barriers when
required. Based on the analysis in the -
Draft EIS, it appears that very few small
entities generate radioactive waste that
would be subject to these requirements.

Federal rules that overlap the
proposed rule are primarily those of the

Department of Transportation (DOT). .

The Commission is not aware of any
rules that duplicate or conflict with the

, proposed rule except that reports to the
. Environment Protection Agencyon. .. .
. effluent releases and broker activities

required by."Superfund” registration
may be duplicative. The Commission
would particularly welcome comments
on how to minimize duplication with -
“Superfund” requirements. The
Commission and DOT have an
established working relationship
implemented through a formal - .

". Memorandum of Understanding. The

rule itself acknowledges the need to
comply with DOT rules, and the .

" Commission currently inspects licensees. '

for compliance with DOT requirements.
The manifest required by this - .

" rulemaking is consistent with DOT .

requirements, and the same document-

* wil] be used to meet requirements of

both agencies. The waste formand . -

packaging requirements are in addition .
" o and compatible with DOT rules. . -

" The Regulatory Flexibility Act also -

_requires discussion of altematives to the-
" " proposed rule. The

and
reporting requirements impose such a
minor incremental burden that no relief
or exemption was considered. They are,
in fact, minor modifications of existing
rules and practices. Further, since the

.small entities account for a significant

percentage of the volume of waste. " -
generated, it is important that all
licensees participate in the manifest -
tracking system. The waste * -
classification and characteristics portion
of the rule does provide some relief from

. compliance for waste produced by the

small entities. Where radiological
hazard permits, segregated disposal has
been provided as an option to complying
with more restrictive waste acceptance
requirements. The rule is a combination
of performance and prescriptive
requirements, as discussed earlier.
Exemption from coverage is feasible
when the radiological hazard of the
wastes permits. The exemption of less
hazardous wastes on a specific waste
basis by separate rulentaking efforts
was discussed previously. (See de
minimis discussion in Section V.C.)
The economic costs of the rule to

small entities have not been quantified.

The incremental burdens are judged '
small and have been addressed
qualitatively in this summary and in the
EIS. The rulemaking should not affect
economic factors such as employment,
business viability, or ability for affected
entities to compete. '

The requirements in waste disposal -
practices are judged to significantly °

outweigh the small economic impacton
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small entities. However, the "~ - . Sec. ..., - radioactive waste. the procedures and
Commission is seeking comments and - - 6129 Post-closure oburvatlon and *",.. criteria for the issuance, and terms and’
suggested modifications because of the - maintenance. . . . conditions upon which the Commission
widely differing conditions under which :,6130 Transfer of license - .. issues licenses, for the disposal for.
small entities operate, - ° +8131 Termination of license. . others of radioactive wastes containing . .

Any small entity subject to this Subpart C—Performarice Ob)icﬂvu . byproduct, source and special nuclear . .
regulation who determines that because €140 General requirement, . _material. Disposal of waste by an . coe
‘of its size, it is likely to bear ' i em{m Protelcﬁon oftthedsene&:v'i popula non lr;dx}:nd::l licensee is set fonh in Pnrt 20
disproportionate adverse economic =~ - m releases of racdioactivity. . of this chapter, = .- T
impact should apprise the Commission 3 qum}:’r::;ﬁonmm:dmh trom (b) Except as provided in 5 616, . ey
in a comment that indicates: - 6143 Protection of Individuals during “Exempflons” and in Part 150 of this !

{1) The size of their business and how tions. chapter, the regulations in this part -
the proposed regulations would result in apply 10 all persons in the United Stnlea o

k 6144 Stability of the site after closure. J »
a significant economic burden upon "~ . gubpart D—Technical n.qu!nmu tor " The regulations in this part donotapply °

them as compareedtolarger = . - - Disposal Facllities ~ - " to the disposal of high-level waste as
organizations in the same b“’i’“’“ " ‘6150 Disposal site suitability requm:menu . provided for in Part 60 of this chapter or
community; © - “* """ {or land dispos . byproduct material (as defined in ’

{2) How the proposed regulauons Ll 618 Dupoul site design for land duptml- § 40.4(a-1)) as provided for in Part 40 of
could be modified to take into account  * 61,52 Land disposal facility operation and ' " this chapter and licensed matenal as.
their differing needs or capabilities; - disposal site closure. - *_provided for in Part 20.- )

. ‘6153 Environmental monltoring
{3) The benefits that would accrue, or e154 Alterative requi s m deaign

the detriments that would be avoided, if - and operations.

the proposed regulations were modified g1 55 Waste clagsification. -
as suggested by the commenter;and  ~ 6158 Waste characteristics.

V_ §€12 Definons. - .
".Asused in this part: ~ " .. '
“Active maintenance” means any

(4) How the proposed regulations, as 6157 Labeling. -~ - ificant dial acti
modified. would still adequately protect  61.58 "Alternative requirements for waste’ Eﬂnmﬁ ;:::d :f &,,,‘{*J,’,;‘,f.ﬁd;‘,ml '
the public health and safety. - - classification and characteristics. . 1 maintain & reasonable assurance that - -

Pursuant to the Atomic Energy Actof - 6159 Inatitutional requirements. . .~ the performance objectives in §§ 6141 .- -
1054, as amended, the Energy . - * Subpart E—Financial Assurances . and 61.42 are met. Such active - R
Reorganization Act of 1674, as "“"‘ded- 6151 " Applicant qualifications and maintenance includes ongoing activities
and section 553 of title S of the United =~ assurances. . such as the pumping and treatment of -
States Code. notice is hereby given that ~ 6162 Funding for dhponl nite clomre and L oterfroma disposal unit or one-time
adoption of a new 10 CFR Part 61 and . stabilization. - measures such as replacement of a - :
the following amendments 10 10 CFR - - mmw:m cial assurances 'or lmtimuonal " disposal unit cover. Active maintenance
f;t?i' 2 ”t 20. in' 33 40.51 _70 73and . _ does not include custodial activities - .~ ..-

s contemplate Subpart F~Participation by State . - such as repair of fencing, repair or "

A new Part 61 is added to 10 CFR to - 'Govemments snd indlan Tribes replacement of monitoring equipment,
read as follows: - - 6170 §°°P° " od Tribal . Tevegatation, minor additions 10 sofl -
PART si-l.lCENSlNG = . '“’”m‘:l‘;tm ) government cover, minor repair of disposal unit .© " :-.
REQUIREMENTS FORLAND ° " - €132 Filing ofptopoull for Sute and 'rribal covers, and general disposal site "PkeeP
DISPOSAL OF RADIOACTIVE WASTE - - partcipation. . = suchasmowinggmass. -

Commission spproval of proposals. - erzone” is a portionofthe  "* -
W*."“"*’" Provldom " Subpart c—nm nmjmg, snd ~ ° disposal site that is‘controlled by the: - =
Sec . N :.- Inspections - licensee and that lies between the -
61.1: Purpose lnd scope. . . . "~ $1.80 Maintenance o!neordt.npommd ‘" disposal units and the boundary of the
Definitions. - . e transfers. N ' ..“e . o

1
2
3 License required. 8151 Tests at land disposal facilities. ~
.4 Communications. ' 81.82 Commission ln:pecﬁom of land
s disposal {scilities. .
Lod 0183 Violations. : .-
7 Authority, Seu.&.ﬂd.&.ﬂ&ﬁ&tl.jmb

) L. 0. 182, 183, Pub. L.83-703, as amended. 68

."Chelating agent" means a chemica! \
compound which can be attached to . _
- metal jon by at least two bonds insuch
& way as to form 8 ring structure. Itis '~ .
~ used to sequester metal ions that might o

Interpretations. .. .
Exemptions. -
Concepts.

Vo

§ :

o - Stat. 930, 932, 933, 035, 948, 950, 653, 054, as D¢ undesirable in a particular
6110 Content ofapplication. = . " " amended 42 US.C. 2073, 2077, 2082, 2063.. - environment.”
61.12 Specific technical Mm(m ‘ _ . 2085, 2111, 2201, 2232, 2233); Secs. 202, 206, . “Commencement of comtructxon
6113 Technical analyses. . “Pub. L. 93438, 88 5at. 1244. 1246 (2 US.C.. . means any clearing of land, excavauon. e
6114 Institutional information. .. 5842, 8848); Sec. 14, Pub. L. 85-601 (42 US.C. | or pther substantial action that would .
6115 Fi i 1 informati o 20218). For the purposes of Sec. 223. 68 Stat. g qyergely affect the environment of a .
g inancial information . 858, as amended, 42 US.C. 2273, Table 5, - L
61.16 Other information. . . 'land disposal facility. The term does not .
Filing and distribution of appli lion. §§ 61.55. 61.56 issued under Sec. 161b. 63 Stat di 1
8120 Tiins e tition applica 948 §§ 613, 6110 through 61.17, 8124, 6161 . Inean disposal site exploration, . .
€121 WW‘," bk e nd - - - .through 6183, and 81.80 issued under Sec. - Recessary roads for disposal site .
exzzm vpd-hns(:l spplication & 11161068 Stat. 850, a5 amended (12USC. - - ;xplg?t;lon- boglniss to de'e&mine
vironmental report. - - 2201) . loundation conditions, or other
61.23 ‘Standards for issuance of a liczme. -
6124 condmom of licenses. : -.- Subpant A—Gmnl Provuom preconstruction monitoring or testing to
6125 Change p : “establish background information '
6128 Axneodmeot of license. .- §61.1 P“'P“‘ and scope. . related to the suitability of the dxapoul

8127,
6128

Application for renewal or closure.

‘ Contents of application for closure. - . ;

{a) The regulations in this part .
establish, for land disposal of

site or the protection of environmental
values.

\
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“Commission™ means the Nuclear
Regulatory Commission or its duly
authorized representatives.

“Director” means the Director, Office
of Nuclear Material Safety and
Safeguards, U.S. Nuclear Regulatory
Commission.

“Disposal” means the isolation of
radioactive wastes from the biosphere
by emplacement in a land disposal
facility.

“Engineered barrier” means a man-
made structure or device that is
intended to protect an intruder from
inadvertent exposure to radiation from
certain wastes. )

“Dispoaal site™ means that portion of.

a lend disposal facility which is used for.

disposal of waste. It consists of disposal
units and a buffer zone. -

"Disposal unit" means a discrete
portion of the disposal site into which
waste is placed for disposal. For near-
surface disposal the unit is usually a
trench.

“Government agency” means any
executive department, commission,
independent establishment. corporation,
wholly or partly owned by the United
States of America which is an
instrumentality of the United States, or
any board, bureau, division, service,
office, officer, authority, administration,
or other establishment in the executive
branch of the government,

“Inadvertent intruder” means a :
person who might occupy the disposal
site unknowingly after closure and
engage in normal activities, such as
agriculture, dwelling construction, and
other pursuits in which the person might
be exposed unknowingly to radiation
from the waste. .

“Indian Tribe™ means an Indian tribe
as defined in the Indian Self-
Determination and Education
Assistance Act (25 USC 450).

“Intruder barrier” means a sufficient
depth of cover over the waste that -
inhibits contact with waste and helps to
assure that radiation exposures 1o an
inadvertent intruder will meet the
performance objectives set forth in this
part, or engineered structures that
provide equivalent protection to the
inadvertent intruder.

“Hydrogeologic unit™ means any soil
or rock unit or zone which by virtue of
its porosity or permeability, or lack
thereof, has a distinct influence on the
storage or movement of groundwater.

“Land disposal facility” means the -

land, buildings. and equipment whichis

intended to be uaed for the disposal of
radioactive wastes into the subsurface
of the land. For purposes of this chapter,
a geologic repository as defined in Part
60 is not considered a land disposal
facility.

“License™ means & license issued
under the regulations in Parts 30 through
35, 40, 50, 61, or 70 of this chapter,
including licenses to operate a
production or utilization facility
pursuant to Part 50 of this chapter.
“Licensee” means the holder of such a
license. . .

“Monitoring™ means observing and
making measurements to provide data to
evaluate the performance and
characteristics of the disposal site,

“Near-surface disposal facility"
means land disposa] facility in which
radioactive waste is disposed of in or
within the upper 15-20 meters of the
earth’s surface.

“Person” means (1) any individual, ~ -

corporation, partnership, firm,
association. trust, estate, public or
private institution, group, government
agency other than the Commission or
the Department of Energy, (except that
the Department of Energy is considered
a person within the meaning of the
regulations in this part to the extent that
its facilities and activities are subject to
the licensing and related regulatory
authority of the Commission pursuant to

" section 202 of the Energy Reorganization

Act of 1974 (88 Stat. 1244)), any State or

.any political subdivision of or any

political entity within a State, any
foreign government or nation or any
political subdivision of any such
government or nation, or other entity;
and (2) any legal successor,
representative, agent, or agency of the

fo .

?Sgi?;ngo:m and stabilization" means
those actions that are taken upon
completion of operations that prepare
the disposal site for custodial care and
that assure that the disposal site remain
stable and will not need ongoing active
maintenance. .

“State™ means any State, Territory, or
posseasion of the United States, the.
Canal Zone, Puerto Rico, and the
District of Columbia. .

“Surveillance” means observation of
the disposal site for purposes of visual -
detection of need for maintenance,
custodial care, evidence of intrusion,
and compliance with other license and
regulatory requirements.

“Tribal Gr:eeming Body" means a
Tribal organization as defined in the
Indian Self-Determination and
Education Assistance Act (25 U.S.C.
450). .

“Waste"”, for purposes of this part,
means those low-level radioactive
wastes containing source, special
nuclear, or byproduct material that are
acceptable for disposal in a land
disposal facility. For the purposes of this
definition, low-level waste has the same
meaning as in the Low-Level Waste

Policy Act, that is radioactive waste not
classified as high-level radioactive
waste, transuranic waste, spent nuclear
fuel, or byproduct material as defined in
section 11e.(2) of the Atomic Energy Act.

§61.3 Ucense required,

(a) No person may receive, possess,
and dispose of radioactive waste
containing source, special nuclear, or
byproduct material at a land disposal
facility unless authorized by a license -
issued by the Commission pursuant to
this part. ‘

{b) Each person shall file a
application with the Commission and
obtain a license as provided in this part
before commencing construction of a .
land disposal facility. Failure to comply
with this requirement may be grounds
for denial of a Jicense.

§81.4 Communications.

Except where otherwise specified, all
communications and reports concerning
the regulations in this part and
applications filed under them should be
addressed to the Director, Office of
Nuclear Material Safety and Safeguards,
U.S. Nuclear Regulatory Commission,
Washington, D.C. 20555,
Communications reports, and
applications may be delivered in person
at the Commission’s offices at 1717 H
Street NW,, Washington, D.C. or 7915
Eastern Avenue, Silver Spring,
Maryland.

§61.5 interpretations.

Except as specifically authorized by
the Commission, in writing, no
interpretation of the meaning of the
regulations in this pari by any officer or
employee of the Commission other than
a written interpretation by the General -
Counsel will be considered binding upon -
the Commission., C

§618 Exemnptions.

The Commission may, upon )
application by an interested person, or
upon its own initiative, grant any -
exemption from the requirements of the
regulations in this part as it determines
is authorized by Jaw, will uot endanger
life or property or the common defense
and security, and is otherwise in the
public interest.

§61.7 Concepts. v
(a) The Disposal focility. (1) Part 81 is
intended to apply to Jand disposal of -
radioactive waste and not to other
methods such as sea or extraterrestrial
disposal. In its present form, Part 81
contains procedural requirements and
performance objectives applicable to
any method of land disposal, It contains -
specific technical requirements for near-
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surface dtsposal of radioactive waste
which involves disposal in the

ppermost 15 to 20 meters of the earth.

~echnical requirements for ahemative
methods will be added in the future.

-{2) Near-surface disposal of
radioactive waste takes place at & near-
surface disposal facility, which includes
all of the land and buildings necessary
to carry out the disposal. The disposal
site is that portion of the facility which
is used for disposal of waste and
consists of disposal units and & buffer
zone. A disposal unit is a discrete
portion of the disposal site into which
waste is placed for disposal. For near-’
surface disposal, the disposal unit is
usually a trench. A bufferzoneisa = *
portion of the disposal site thatis* -
controlled by the licensee and that lies
between the boundary of the disposal -
site and any disposal unit. It provides
controlled space to establish monitoring
locations which are intended to provide
an early warning of radionuclide -
movement, and to take mitigative
measures if needed.

(b) Waste Classification and Near-
Surface Disposal, (1) Disposal of
radioactive waste in near-surface
disposal facilities has two primary
safety objectives: prevention of
migration of radionuclides, pnmanly .

rough groundwater; and prevention of

posure to inadvertent intruders.

{2) A cornerstone of the systemio -
control the migration of radionuclides g
offsite is stability—stability of the waste
and the disposal site so that once - -
emplaced and covered. the access of
water to the waste can be eluninaled or
minimized. While stability is a .
necessary characteristic for waste that .
has a potential for migration, much
radioactive waste does not contain .
sufficient amounts of radionuclides to be
of concern from this standpoint: this
waste, however, tends to be unstable,
such as ordinary trash type wastes. If
mixed with the higher activity waste,
their deterioration could lead to failure .
of the system and permit waterto .’
penetrate the disposal unit and cause
problems with the higher activity waate
Therefore, in order to avoid placing -
requirements for a stable waste form on

‘relatively innocuous waste, these
wastes have been classed as Class A
segregated waste. Even though the Class
A segregated waste is unstable, it
decays to acceptable Jevels during the
period when the site is occupied and
active maintenance can control water
infiltration. Those higher activity wastes
" 1t should be stable for proper disposal

2 classed as Class B stable waste. The
Class A segregated waste will be
disposed of in separate disposal uriits at

the disposal site. For certain isoto';;es.' [
maximum disposal site inventory will be
established based on the cheracteristics
of the disposal site.

- (3) It is possible but unlikely that
persons might occupy the site in the -
future and engage in normal pursuits
without knowing that they were
receiving radiation exposure. These
persons are referred to &s /nadvertent
intruders. Protection of such intruders
can involve two principal controls: © -
institutional control over the site after - :
operations by the site owner to assure -
that no such occupation or improper use
of the site occurs: or, designating whi
waste would present an unacceptable .

risk to an intruder, and disposing of this .

waste in & manner that provides some
form of intruder barrier that is intended
to prevent contact with the waste. This
regulation incorporates both types of .
protective controls.

(4) Institutional control s relied on l’or
periods up to 100 yeors to control access
to the closed site. This permits the ..
disposal of Class A segregated and °
Class B stable waste without special
provisions for intrusion protection, since
these classes of waste contain types and
quantities of radioisotopes that will
decay during the 100-year period to .
levels that do not pose a dangerto .
public health and safety. .

(5) Waste that will not decay to such
levels within 100 years is designated as
Closs C intruder waste. This waste is
disposed of at a greater depth than the '
other classes of waste so that ,
subsequent surface activities by an -
intruder will not disturb the waste.
Where site conditions prevent deeper
disposal, engineered barriers such as
concrete covers may be used. The
assumed effective life of these intruder -
barriers is 500 years. A maximum
concentration of radionuclides is -
specified for all wastes so that &t the - .
end of the 500 year period, remaining '

radioactivity is at a level that does not.

pase a danger to public health and
safety. Waste with concentrations . 8 j
above these limits is generally

unacceptable for near-surface dndponl.

Some provisions are made for .
exceptions on a case-by-case basis. "
Class Cintruder waste must also be

stable, since stability contributesto = _

intruder protection by providing a
;ecognizable and nondnspenlble waste '
orm. . -
{c) The Licensing Process. (1) During
the preoperational phase, the potential
applicant goes through a process of .
disposal site selection by selecting a
region of interest and examining a
‘number of possible disposal sites and -
narrowing the choice to the proposed
site. Through a detailed investigation of

the disposal site characteristics the
potential applicant obtains data on-
which to base an analysis of the
disposal site’s suitability. Along with -
these data and ansalyses, the applicam .
submits other more general information
to the Commission in the form of an _
application for a license for land °
disposal. The Commission’s review of
the application is in accordance with
established administrative procedures
and may involve participationby .
affected State governments or Indian
tribes. While the proposed disposal site
must be owned by a State or the Federal
government before the Commission will
issue a license, it may be privately :
owned during the preoperational phase

* if suitable arrangements have been - ¢

made with a State or the Federal . .
government to take ownership in fee of _
the land before the license is issued.
{2) During the operational phase, the

licensee carries out disposal activities in
accordance with the requirements of -
this regulation and any conditions on _ .
the license. Periodically, the authority to
conduct the above surface operations :
and receive waste will be subject to 8. -
license renewal, at which time the .
operating history will be reviewed nnd a
decision made to permitordeny =~ - -
continued operation, When disposal
operations are to cease, the licensee
applies for an amendment to his license
to permit site closure. After final review
of the licensee's site closureond -, - -
stabilization plan, the Commission may
approve the final activities necessary td
prepare the disposal site for the period -
of institutional control, without the need
for ongoing acuve mam!enanoe of the " -
site.” .-
3) Dunng the period whcn the lile :
closure and stabilization activities are -’
being carried out, the licenseeisina -
disposal site closure phase. Following -
that, for a period of at least § years, the -
licensee must remain at the disposal site
for a period of postclosure observation
and maintenance to assure thatthe -
disposal site is stable and ready for
institutional control. At the end of this -
period, the licensee applies for a license
transfer to the disposal site owner. * -

~. {4) After a finding of satisfactory
disposal site closure, the Commission
will transfer the license to the State or
Federal agency that owns the dlspoul '
site. If the Department of Energy is the
Federal agency the license will be
terminated. Under the conditions of the
transferred license, the owner will carry
out a program of monitoring to assure
continued satisfactory disposal site
performance, physical surveillance to
restrict access to the site and carry out
minor custodial activities. At the end of
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performed by the natural disposal site
characteristics and design features in
isolating and segregating the wastes.
The analyses must clearly demonstrate
that there is reasonable assurance that
the exposures to humans from the
migration of radioactivity will not
exceed the limits set forth in § 61.41.

(b) Analyses of the protection of
individuals from inadvertent intrusion
must include demonstration that the
waste classification and segregation
requirements wil] be met and that
adequate barriers to inadvertent
intrusion will be fpmvided.

{c) Analyses of the protection of
individuals during operations must
include assessments of expected
exposures due to routine operations and
likely accidents during handling,
storage, and disposal of waste. The
analyses must provide reasonable
assurance that exposure will be
controlled to meet the requirements of
Part 20 of this chapter.

(d) Analyses of the long-term stability
of the disposal site and the need for
ongoing active maintenance after
closure must be based upon analyses of
active natural processes such as erosion,
mass wasting, slope failure, settlement
of wastes and backfill, infiltration -
through covers over disposal areas and
adjacent soils and surface drainage of
the disposal site. The analyses must
provide reasonable assurance that there
will not be a need for ongoing active
maintenance of the disposal site
following closure.

§61.14 Institutional Information.

The institutional information must
include: .

(a) A certification by the Federal or
State government agency which owns
the disposal site that the agency is
prepared to accept transfer of the
license when the provisions of § 61.30
are met, and will assume responsibility
for custodial care after site closure and
post closure observation and
maintenance. .

(b} Where the proposed disposal site
is on land not owned by the Federal or a
State government, the applicant must
submit evidence that arrangements have
been made for assumption of ownership
in fees by the Federal or a State
government before the Commission
issues a license,

§61.15 Financial information.

The financial information must be
sufficient to demonstrate that the
financial qualifications of the applicant
are adequate to carry out the activities
for which the license is sought and meet
other financial assurance requirements
as specified in Subpart E of this part.

§61.16 Other Information.

Depending upon the nature of the
wastes to be disposed of, and the design
and proposed operation of the land
disposal facility, additional information
may be requested by the Commission
including the following:

(a) Physical security measures, if
appropriate. Any application to receive
and possess special nuclear material in
quantities subject to the requirements of
Part 73 of this chapter shall demonstrate
how the physical security requirements
of Part 73 will be met. In de
whether receipt and possession will be
subject to the requirements of Part 73,
the applicant does not need to consider
materials after disposal.

(b) Information concerning criticality,
if appropriate. '

(1) Any applicant to receive and
possess special nuclear material in
quantities that would be subject to the
requirements of § 70.24, “Criticality
accident requirements” of Part 70 of this
chapter shall demonstrate how the
requirements of this section will be met.
In determining whether receipt and
possession would be subject to the
reqiirements of § 70.24, the applicant
does not need to consider the quantity
of special nuclear material that has been
disposed.

(2) Any application to receive and
possess special nuclear material shall
describe procedures and provisions for
criticality control which address both
storage of special nuclear material prior
to disposal and waste emplacement for
disposal.

§81.20 Filing and distribution of
spplication.

(a) An application for a license under
this part, and any amendments thereto,
shall be filed with the Director, must be
signed by the applicant or the
applicant’s authorized representative,
under oath and must consist of 1 signed
original and 2 copies. _

(b) Another 85 coples of the
application and environmental report
must be retained by the applicant for
distribution in accordance with written
instructions from the Director or
designee.

(c) Fees. Application, emendment, and
inspection fees applicable to a license
covering the receipt and disposal of
radioactive wastes in a land disposal
facility are required by Part 170 of this
chapter.

§61.21 EBmination of repetition.

In its application or environmental
report, the applicant may incorporate by
reference information contained in
previous applications, statements, or

reports filed with tfle Commission if
these references are clear and specific.

§61.22 Updating of appilcation and

(a) The application and environmental
report must be as complete as possible
in the light of information that is
available at the time of submittal.

(b) The applicant shall supplement its
application or environmental report in a
timely manner, as necessary, to permit
the Commission to review, priorto
issuance of a license, any changes in the
activities proposed to be carried out or
new information regarding the proposed
activities.

§61.23 Standards for issusnce of a
Reense. '

A license for the receipt, possession,
and disposal of waste containing or
contaminated with source, special
nuclear, or byproduct material will be
issued by the Commission upon finding
that the issuance of the license will not
be inimical to the common defense and
security and will not constitute an
unreasonable risk to the health and
safety of the public, and: -

(a) The applicant is qualified by
reason of training and experience to
carry out the disposal operations
requested in a manner that protects
health and minimizes danger to life or
property.

{b) The applicant’s proposed disposal
site, disposal design, land disposal
facility operations (including equipment,
facilities, and procedures). disposal site
closure, and postclosure institutional
care are adequate to protect the public
health and safety in that they provide
reasonable assurance that the general
population will be protected from
releases of radioactivity as specified in
the performance objective in § 61.41, -

(c) The applicant’s proposed disposal
site, disposal site design, land disposal
facility operations (including equipment,
facilities, and procedures), disposal site
closure, and postclosure institutional
care are adequate to protect the public
health and safety in that they provide
reasonable assurance that doses to
individual inadvertent intruders should
not exceed the dose limits established in
the performance objective in § 61.42.

(d) The applicant’s proposed land
disposal facility, operations, including
equipment, facilities, and procedures,
are adequate to protect the public health
and safety in that they provide o
reasonable assurance that the standards
for radiation protection set out in Part 20
of this chapter will be met. N

(e) The applicant’s proposed disposal
site, disposal site design, land disposal
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the prescribed period of imtitutionnl
control, the license will be terminated
Yy the Commission.- 7'_ -

SubpanB-Lieeme

§61.10 bontem of eppiieeuon.

(a) An‘application to receive from
others, possess, use and dispose of ..
wastes containing or contaminated with
source, byproduct or special nuclear * - -
material by land burial must consist of -
general information, specific technical
information, institutional information, -
and financial information as set forth in .
§5 61.11 through 61.16. An - -
environmental report prepared in -

accordance with Part 51 of this chapter :

must accompany the applicalion.
§61.11 General lmotmtlon.

The general information must mclude ‘

each of the following:
(a) Identity of the applicant including: -

(1) The full name, address, telephone "

number and description of the business
or occupation of the applicant;

(2) If the applicant is a partnership,
the name, and address of each partner
and the principal location where the
partnership does business;

(3) If the applicant is a oorpomhon or :

an unincorporated association, (i) the .-

state where it is incorporated or : '
rganized and the principal location .
shere it does business, and (ii)the” " ~

names and addresses of its directors .. -

and principal officers; and ! | -

(4) If the applicant is acting as an
agent or representative of another
person in {iling the application, all - .
information required under this .
paragraph must be supplied wilh respect
to the other person. -+ .:

{b) Qualifications of the eppixcant

(1) The organizational structure of the *-

applicant, both offsite and onsite,
including a description of lines of
authority and assignmentsof |
responsibilities, whether in the form of
administrative directives, contract .
provisions, or otherwise: . o

(2) The technical qualiﬁcaiions o
including training and experience, of the
applicant and members of the
applicant’s stafl to engage in the -
proposed activities and minimum ™~
training and experience requirements for .
personnel filling key posihons deacribed
in § 61.11(b)(1). -

(3) A description of the apphcant e
personnel training program:; and .~

{4) The plan to maintain an edequate
complement of trained personnelto * - -

carry out waste receipt, handling. and - .

sposal operations, in a safe manner.
(c) A descriptionof:

(1) The location of the p}opoeed ) ’

-~

disposal site;

y (2) The general character of the ,

‘proposed activities;
‘(3) The types and quantitiee of
radioactive waste to be received,

" possessed, and disposed of:

(4) Plans for use of the land disposal

‘ facility for purposes other than disposal

" of radicactive wastes; and
"(8) The proposed facilities and
equipment ‘ a
(d) Proposed lcheduiea for .

" construction, receipt of waste, and first
- emplacement of waste at the propoaed

land disposal iacility

o 501 12 Spodﬂct.dmlc‘lhfomtlﬁon.

“The specific technical information -

. must include the following information

" needed for demonstration that the

. .performance objectives of Subpart C of B

this part and the applicable technical -
_ requirements of Subpart D oi' this part
wxil bemet: -

‘{8) A description of the natural
dxapoul site characteristics as
- .determined by disposal site selection
- -and characterization activities. The .
" description must include geologic, -

~ technical hydrologic, meteorologic,
g chmaiolosic. and biotic features of the

dis osal site and vicinity. -~ -

g) A description of the deslgn 4
features of the land disposal facihty and
the disposal units. For near-surface
_ disposal. the description must include
" those design features related to -
infiltration of water; integrity of covers

=~ for disposal units; structural stability of

“"backfill, wastes, and covers; contact of .
wastes with standing water; disposal .
. site drainage; disposal site closure and
- stabilization; elimination of long-term
_disposal site maintenance; inadvertent
intrusion; occupational exposures. and
dieposal site monit

*{c) A description of . pnncipal

: design criteria and their relationship to j f

ormance objectives.

] A description of the design bam '

naiural events or phenomena and their

. relationship to the princxpal deeign

" criteria. T
(e)A descnption of codee lmd -

. " standards which the applicant has -

‘applied to the design and which will

" ' apply to construction of the land

, disposal facilities. .

.(f) A description oi the oomtmchon o

and operation of the land disposal

™ facility. The description must include

. the methods of construction; waste
. emplacement: the procedures forand . ,

_ areas of waste segregation; types of
intruder barriers; onsite trafficand -~

' drainage systems; survey control

_'program; methods and areas of waste .

. storage: and methods to control surface
* water and groundwater access to the

" wastes.

“.- design,

(8) A description of the disposal lite
closure plan, including those design’

" features which are intended to Iacilltale

" disposal site closure and to eliminate
-the need for ongoing active
maintenance.

(h) An identification of the natural
resources at the disposal site, the

* exploltation of which could result in
* inadvertent intrusion into the low-level

‘wastes after removal of active

institutional control.

(i) A description of the kind. emount.

‘classification and specifications of the -

radioactive material proposed to be
“received, possessed, and dmposed of at :
lhe land disposal facility. s

-(§) A description of the qualxty
~assurance program for the determination
of natural disposal site characteristics
" and for quality assurance during the . .

the land disposal facility and the
- - receipt, handling, and emplacement of -

-~ waste. Audits and manageriai oontrole
. ‘must be included. ' - .

- (k) A description of the radmiion
safety program for controland - -
. monitoring radioactive effluents and -
occupational radiation exposure to

- demonstrate compliance with the -

requirements of Part 20 of this chapter '
. and to control contaminationof g
rsonnel. vehicles, equipment. o
uildings. and the disposal site. Both"
" routine operations and accidents i must

- be addressed. The program deocnption L : ’

" must include procedures, °
" instrumentation, facilities, and’
. equipment.
1) A description oi the environmentel

" monitoring program to provide datato . . . °

evaluate potential health and .
" environmentsl impacts and the plan for
" taking cotrective measures if migration
of radionuclides is indicated.

(m) A descriptionof the -- .-
" ‘administrative procedures that lhe

) applicant will apply to control acuviuee ', .
- atthe land disposal facility. . . o

58113 Technical analyses.

The specific technical ini’ormalion o
must also include the following analyses
. needed to demonstrate that the .
periormanoe objectives of Subpart C of
this part will be met; . .

{a) Pathways enalyzed in .
~ demonstrating protection of the general
popuiehon from releases of radioactivity
inciudms air, soil, groundwater, surface -
-water, plant uptake, and exhumation by -
burrowing animals. For near-surface -
~disposal, the groundwater pathway will .
. generally be the most significantin - <
terms of releases of radioactivity. The
migration analyses must clearly identify -
and differentiate between the roles

construction, and operation of - - .
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facility operations, disposal site closure,
and postclosure institutional care are
adequate to protect the public health
and safety in that they provide .
reasonable assurance of long-term
stability of the disposed waste and the
disposal site and should eliminate the
need for ongoing active maintenance of
the disposal site following closure,

(f) There is adequate demonstration
that the applicable technical
requirements of Subpart D of this part
will be met.

(g) Institutional care is assured for the
length of time found necessary to assure:

the findings in paragraphs (b}-{e) of this
section and that the institutional care
meets the requirements of §§ 61.59 and
61.60.

(h) The information on financial
assurances meets the requirements of
subpart E of this part. :

(i) The applicant has demonstrated -
compliance with the requirements of
Part 73 of this chapter, insofar as they
are applicable to special nuclear .
material to be possessed under the
license.

(i) The applicant has demonstrated .
compliance with the requirements of
§ 70.24 of Part 70 of this chapter, insofar
as they are applicable to special nuclear
material to be possessed under the
license.

(k) Any additional information
submitted as requested by the
Commission pursuant to § 61.16 is
adequate. .

{1) The requirements of Part 51 of this
chapter have been met.

§e1.24 co;mm of icenses.
{a) A license issued under this part, or

any right thereunder, may be
transferred, assigned, or in any manner
disposed of, either voluntarily, directly
or indirectly, through transfer of control
of the license to any person, only if the
Commission finds, after securing full
information, that the transfer is in
accordance with the provisions of the
Atomic Energy Act and gives its consent
in writing in the form of a license
amendment.

(b} The licensee shall submit written
statements under oath upon request of
the Commission, at any time before
termination of the license, to enable the’
Commission to determine whether or
not the license should be modified,
suspended, or revoked.

(c) The license will be terminated only
on the full implementation of the final
closure plan as approved by the
Commission, including postclosure
observation and maintenance.

{d) The licensee shall be subject to the
provisions of the Atomic Energy Act
now or hereafter in effect, and to all

rules, regulations, and orders of the
Commission. The terms and conditions
of the license are subject to amendment,
revision, or modification, by reason of
amendments to, or by reason of rules,

. regulations, and orders issued in

accordance with the terms of the Atomic
Energy Act.

(e) Any license may be revoked,
suspended or modified in whole or in
part for any material false statement in
the application or any statement of fact
required under Section 182 of the Act, or
because of conditions revealed by any
application or statement of fact or any
report, record, or inspection or other =
means which would warrant the
Commission to refuse to grant a license
to the original application, or for failure

: 1o operate the facility in accordance

with the terms of the license, or for any
violation of, or failure to observe any of
the terms and conditions of the Act, or
any regulation, license or order of the
Commission. . '

(f) Each person licensed by the .
Commission pursuant to the regulations
in this part shall confine possession and
use of materials to the locations and
purposes authorized in the license.

{g) No radioactive waste may be
disposed of until the Commission has
inspected the land disposal facility and
bas found it to be in conformance with
the description, design, and construction
described in the application for a
license. -

(h) The Commission may incorporate
in sny license at the time of issuance, or
thereafter, by appropriate rule,
regulation or order, additionsal
requirements and conditions with
respect to the licensee's receipt,
possession, and disposal of source,
special nuclear or byproduct materia) as
it deems appropriate or necessary in
order to: .

(1) Promote the common defense and
security;

(2) Protect health or to minimize
danger to life or property:

(3) Require such reports and the
keeping of records, and to provide for
such inspections of activities under the
license that may be necessary or
appropriate to effectuate the purposes of

" the Act and regulations thereunder.

(i) Any licensee who receives and
possesses special nuclear material
under this part in quantities that would
be subject to the requirements of § 70.24
of Part 70 of this chapter shall comply
with the requirements of that section.
The licensee,does not need to consider
the quantity of materials which it has
disposed.

§6125 Changes.

(a) Except as provided for in specific
license conditions, the licensee shall not
make changes in the land disposal
facility or procedures described in the
license application. The license will
include conditions mu:h‘:ﬁ?g&i i
subsequent changes to the facility and -
the procedures authorized. These
restrictions will fall into three categories
of descending importance to public- - -
health and safety as follows: (1) those
features and procedures which may not
be changed without (i) 80 days prior -
notice to the Commission, (ii) 30 days

notice of opportunity for a prior hearing, - °

and (i) prior Commission approval; (2)
those features and procedures which
may nol be changed without (i) 60 days
prior notice to the Commission, and (ii)
prior Commission approval; and (3)
those features and procedures which
may not be changed without 60 days , .

_ prior notice to the Commission. Features

and procedures falling in paragraph
(a)(3) of this section may not be changed
without prior Commission approval if
the Commission, after having received
the required notice, so orders. .

(b) Amendments authorizing license

‘renewal, site closure, license transfer, or

license termination shall be included in
paragraph (a){1) of this section.

§$61.26 Amendment of license.

{a) An application for amendment of a
license must be filed in accordance with
§ 61.20 and shall fully describe the
changes desired. :

{b} In determining whether an
amendment to a license will be
approved, the Commission will apply
the criteria set forth in § 61.23.

§681.27 Appﬂauonform&dm'.

{a) Any expiration date on a license
applies only to the above ground -
activities and to the authority to dispose
of waste. Failure to renew the license in
no way relieves the licensee of
respousibility for carrying out site
closure, postclosure observation and
transfer of the license to the site owner.
An application for renewal or an
application for closure under § 61.28

. must be filed at least 30 days prior to
“license expiration.

{b) Applications for renewal of 8 -

license must be filed in accordance with
. §8 61.10 through 61.16 and 61.20,

Applications for closure must be filed in
accordance with §§ 61.20 and 61.28,
Information contained in previous
applications, statements or reports filed
with the Commission under the license
may be incorporated by reference if the
references are clear and specific.



_ Federal Register / vol. 46, No. 142 / Friday, July 24, 1881 / rioposed Rules

- 38085

(c) In any case in which a licensee has
timely filed an application for renewal
- & license, the license for continued
-celpt and disposal of licensed ~
-materials does not expire until the
Commission has taken final action on
the epplication for renewal. T
- (d) In determining whether a license
wxll be renewed, the Commission wxll
apply the criteria set forth in § 61.23.

§6128 eummumuonmm

(a) Prior to final closure of the
disposal site, or as otherwise directed
by the Commission, the applicant shall
submit an application to amend the
" license for closure. This closure .

application must include a final revision
and specific details of the disposal site
closure plan included as part of the -
license application submitted under -

§ 61.12(g) that includes each of the ;

following: | e

(1) Any ldditiona] geologtc, . .'
hydrologic, or other disposal site data
. pertinent to the long-term containment
of emplaced radioactive wastes |
_obtained during the operational period.
. .(2) The results of tests, experiments,

" or any other analyses relating to backfill
of excavated areas, closure and sealing,
waste migration and interaction with .
emplaeemt media, or any other tests,

periments, or analysis pertinent to the
. g-term containment of emplaeed N
aste within the disposal site. .
(3) Any proposed revision of plena for:
(i) Decontamination and/or - . .
dismantlement of surface facilities; _' _
(ii) Backfilling of excavated areas; or
(iii) Stabilization of the diepoeal site
for post-closure care. _
{4) Any significant new ln!ormalion
. regarding the environmental impact of
closure activities and long-term - :
performance of the disposal site..
(b) Upon review and consideration of
. an application to'amend the license for
closure submitted in Accordance with
paragraph (a) of this section, the -

Commission shall issue an amendment
authorizing closure if there is reasonable
assurance that the long-term . .
performance objectives of Subpart C of
this pert will be met.

§$6129 . Poet-doemobeernﬁonm
* maintenance.

Following eomplehon of elomre J
authorized in § 61.28, the licensee shall
observe, monitor, and carry out.
necessary maintenance and repairs at
the dispoaal site until the site closure is
complete and the license is transferred

the Commission in accordance with
..30. Responsibility for the disposal
..& must be maintained by the licensee
for & minimum of 5 years. :

§6130 Transter of icense. . S

(a) Following closure and the period
of post-closure observation and
maintenance, the licensee may cpply for
an amendment to transfer the license to
the disposal site owner. The license .
shall be transferred whenthe = .~
Commission finds: '

{1) That the closure of the dxspoaal
site has been made in conformance with
- the licensee's disposal site closure plan,
as amended and approved as part of the
license; ’

(2) That reasonable assurance has
been provided by the licensee that the
performance objectives of Subpart Cof

this part are met; -

{3) That any funds and neoesury
" records for care will be transferred to )
the disposal site owner; -

(4) That the poet-cloeure monnoring
program is operational for
implememation by the dxeposel site -
owner; and * R

(5) That the Federal o or State o
govemxnent agency which will assume’
responsibility for custodial care of the '
disposal site is prepared to assume *
responsibility and assure that the - -
institutional requirements found
necessary under ! 81.23(3) will be met

§61.31 'umlnluoo of leenoe. C
{2) Following any period of custodial
care needed to meet the requirements
found necessary under § 61.23, the -
licensee may apply for an amendment to
erminate the license.
{b) This application must be ﬁled and

"will be reviewed, in accordance with the

provision of § 61.20 and of this section.

{c) A license is terminated only when
the Commission finds: -

: (1) That the institutional care .
requiremenu found necessary under -
§ 61.23(g) have been met;and

{2) That any additional requxrements

resulting from new information = -
developed during the umodial peﬁod
have been met. -

Subpm O—PeﬂomuneeOb]eet!m

§61.40 Oenenl nqulnmem. o
Land disposal facilities must be sited,
designed, operated, closed. and -. -:
controlled after closure so that - -
reasonable ee;mnee exists Juh“th
exposures to humans are within the - - -
limits extablished in the performance -
objectives in §§ 6141 lhroogh 6144,

§61.41 Protection ef the general -
poputation from relesses of radioactivity.
Concentrations of radioactive .
material which may be released to the
general environment in ground water. .
surface water, air, soil, plants, or -
animals must not result in an ennuel

and !honum)

dose exceeding an equivalent of 25
millirems to the whole body, 75 -
millirems to the thyroid, and 25 -
millirems to any other organ of any .
member of the public. In addition, " - ~
!concentrations of ratioactive material in
groundwater must not exceed the

.maximum contaminant levels

_established in the National Primary -
Drinking Water Standards (40 CFR Part
141) at the nearest public drinking water
supply (a limit of 10 pCi/1 above -
background must be used for uranmm

$ 81.42 Proteeuon of lndlvlduals fmm
_inadvertent intrusion.

Design operation and eloaure of lhe
land disposal facility must not result ln
conditions where any individual -

dnadvertently intruding into the disposal
site and occupying the site or contacting
the waste after active institutional ".
controls over the disposal site are *
removed, could receive & dose to the _
whole body in excess of 500 millxrem per
ygar aly o

$ 0133 Protectlon of hdemlo duﬁng
operations.

Operatioos at the land dispml
facility must be conducted in o
‘compliance with the standards for . -
radiation protection set out ln Part 20of
thischapter S

‘$61.44 sabmyomnawmm«“
closurs. - :

The disposal facility must be ,
designed, used, operated, and closed to
‘achieve long-term stability of the .
disposed waste and the disposal site
and to eliminate the need for ongoing
active meintenance of the disposal eile .
following closure so that only . . :
surveillance, monitoring, or minor
custodial care are required.

Subpart D—Technical Requirements
lorl.lndblepou!hclmlee -

§61.50 Disposal site sultabllity - o
romﬂnnu or lend dlepoee!. T
{a) Dneposal site euitabxlxty for neat-
lurfece disposal. " _ .

" (1) The purpose of this oection ie lo
epecify the minimum characteristics a
disposal site must bave to be acceptable
for use as a near-surface disposal site.
The primary emphasis in disposal site
suitability is given to isolation of
wastes, a matter having long-term
impacts, and to disposal site features
that assure that the long-term = .
periormance objectives of Subpart C of
this part are met, as opposed to short-
term convenience or benefits. :
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(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- - -
developments are not likely to affect the
ability of the disposal facility to meet -
the performance objectives of Subpart C
of this part. -

(4) Areas must be avoided having
economically significant natural .
resotirces which, if exploited. would
result in failure to meet the performance
objectives of Subpart C of this part. -

(5) The disposal site must be generally
well drained and free of areasof -
flooding or frequent ponding. Waste

disposal shall not take place in a 100-
year flood plain, coastal high-hazard
area or wetland.

(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 will consider
exceptions to this requirement if it can
be conclusively shown that disposal site
characteristics will result in diffusion
being the predominant means of
radionuclide movement and the rate of
movement will result in the performance
objectives of Subpart C of this part
being met.

(8] Any groundwater discharge to the
surface within the disposal site must not
criginate within the hydrogeologic unit
used for disposal. o

(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 of Subpart C, of
this part or may preclude defensible
modeling and prediction of long-term
impacts. .

(10} Areas must be avoided where
surface geologic processes such 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 of Subpart C, of
this part 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 of Subpart C of

this part or significantly mask the
environmenta] monitoring progran.

{b) Disposal site suitability
requirements for land disposal other
than near-surface (reserved).

§61.51 thooddhmfofw
disposal.

(a) Disposal site design for near-
surface disposal.

(1) Site design features must be
directed toward long-term isolation and
avoidance of the need for continuing
active maintenance.

(2) The disposal site design and
operation must be compatible with the
disposal site closure and stabilization
plan and Jead to disposal site closure
that provides reasonable assurance that
the performance objectives of Subpart C
of this part will be met. .

(3) The disposal site must be designed
to complement and improve the ability
of the disposal site’s natural.
characteristics to assure that the
performance objectives of Subpart C of
this part will be met.

(4) Covers must be designed to
prevent water infiltration, to direct
precolating or surface water away from
the buried waste, and to resist
degradation by surface geologic
processes and biotic activity.

{5) Surface features must
surface water drainage away from
disposal units at velocities and
gradients which will not resultin
erosion that will require ongoing active
maintenance in the future. .

(6) The disposal 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.

(7) The disposal site shall be used
exclusively for the disposal of
radioactive wastes.

(b} Disposal site design for other than
near-surface disposal (reserved).

§63152 Land disposal facility operation
and disposal site closure.

(a) Near-surface disposal facility
operation and disposal site closure.

(1) Wastes designated as Class A
segregated, pursuant to § 61.55, must be
segregated from other wastes by placing
in disposal units which are sufficiently
separated from other units so that there
is no interaction between them.

{2) Wastes designated as Class B
stable, pursuant to § 61.55, shall be
disposed of in accordance with the
requirements of paragraphs (a){4)
through {10) of this section.

(3) Wastes designated as Class [ of
intruder, pursuant to § 61.55, must be

disposed of so that the top of the waste
ianminlmumofﬁmetmbelowthe
surface of the cover or must be disposed
of with natural or engineered barriers
that are designed to protect against an
inadvertent intrusion for at least 500
years.

(4) Wastes must be emplaced in an
orderly manner that maintains the
package integrity during emplacement
and disposal. ,

" (5) Void spaces between waste
packages must be filled with earth or
other material to reduce future ~
subsidence within the fill. .

(6) Waste must be placed and covered
in a manner that limits the gamma
radiation at the surface of the cover to
Jevels that are within a few percent
above the natural background levels of
the site. L

(7) The boundaries and locations of
each disposal unit (e.g., trenches) must
be accurately located and mapped by
means of a Jand survey. Near-surface
disponlunmmustbemarkedinmchn
way that the boundaries of each unit
can be easily defined. Three permanent
survey marker control points, referenced
to United States Geological Survey
(USGS) or National Geodetic Survey.
(NGS) survey control stations, must be
established on the site to facilitate
surveys. The USGS or NGS control
stations must provide horizontal and
vertical controls as checked against
USGS or NGS record files.

(8) A buffer zone of land must be
maintained between any buried waste
and the disposal site boundary. The
buffer zone shall extend at least 100 feet
outward from the outermost waste
disposal units.

(8) Adequate closure and stabilization
measures must be carried out as each
disposal unit (e.g., each trench) is filled
and covered. ‘

(10} Active waste disposal operations
must not have an adverse effect on
completed closure and stabilization
measures. s o

{b) Facility operations and disposal
site closure for land disposal facilities
other than near-surface (reserved).

§61.53 Environmental monitoring.

(a) At the time a license application is
submitted, the applicant shall have
conducted a precperational monitoring
program to provide basic environmental
data on the dispossl site characteristics.
The applicant shall obtain information
about the ecology, meteoralogy, climate,
hydrology. geology. and seiamology of
the disposal site. For those
characteristics that are subject to’
seasonal variation, data must cover at
least a twelve month period.
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{b) During the land disposal. facxlity
site construction and operation. the
“censee shall maintain a monilormg

* -ogram. Measurements and

sbservations must be made and -

- recorded to provide data to evaluale the

potential health'and environmental
impacts during both the construction

; and the operation of the facility and *
- enable the evaluation of long-term -

effects and the need for miligahve
measures,” " . )
(c) After the dwpoaal slte ls closed.‘

‘the licensee responsible for post-
- operational surveillance of the disposal

site shall maintain a monitoring system
based on the operating history and the

_closure and stabilization of the disposal

site. The monitoring system must be -

- capable of providing early warning of

migration of radionuclides from the
disposal site. .- -.:
(d) The licensee must have plana for

- taking corrective measures if migration

. of radionuclides would incidate that the

.- performance objectives of Subpart C

would not be met. "_' ‘
581.54 A!tomatlnuquhmlor )

" design ind operations. .

The Commission may, upon requeat or

provisions other than those set forthin
§3 61.51 through 61.53 for the -
segregalion and disposal of waste and
for the design and operation of a land
disposal facility on a specific bam. if it

‘finds reasonable assurance of

compliance with the performance -
objectives of Subpart Cof thxs part.

§61.55 wm chutﬂaﬁon.

Radioactive wastes are defined to fall
within one of the following categories:

(8) Class A segregated waste is waste
that is segregated at the disposal site
and disposed of with only minimum
requirements on waste formand -
characteristics and haa the Iollowing
properties: . .’ ,

(1) the ndxouotope concemrauon
does not exceed the values shown in
Column 1, Table L, of this section: and

{2) the physical form and
‘characteristics must meet the minimum
requirements set forth in § 61.56(a).

(b) Class B stable waste is waste that
must meet more rigorous requirements
on waste form to assure stability aftcr
disposal, and has the followms :
properties: ©. < o

(1) the radioisotope concentration

i exceeds the ccnoentxfahons shownin .

on itp own initiative, authorize Column 1. and

* Concentrsons above whach some
Concenrston

’ 3 Mamrum concenwanon ko Cless A segregated waste Aagomc-m-ammpww

3 Maomum

be 8000 Over of the packag Nn“mmmnmmn
200,000 10 detervans afiowabie fotal acthwly

and umuumn“hnmummnqb
app unf‘ Gaposal

nmmmuunnmmumw

2) The phylical form and
characteristics of the waste must meet
the minimum and ﬂabllny reqmrements

' forth in § 81.56. :

2) Closs C intruder waste is waste =
..at not only must meet more rigorous

reqniremenu on wnte l’orm io assure .
stability but also requires special . . -
measures at the disposal facility o .
protect against inadvertent intrusion.
This class has the following properties:
(1) The radioxsolope concentrations .

" exceed those shown in Column 2: and
{2) The physical form and
characteristics meet the minimum and
stability requirements set forth in
§ 61.56 of this part. )
_{d) Waste thathas a ‘radioisotope
concentration that exceeds the values
. shown in Column 3, Table I of this
" section, is not generally acceptable for
-near-surface disposal and shall not be
disposed of without specific .. |
Commission approval punuant to -
§61.580fthlspart I B

5 31.56 Wuto chancumuu.

. (8) The fol]owms requxmmenu are
“minimum requirements for all classes of
waste and are intended to facilitate
handling at the disposal site and provide
protection of health and safety.

(1) The waste must be packaged and
the waste form and packaging must .
“meet all applicable transportation - -
requirements of the Commission set-

. forth in 10 CFR Part 71 and of the

Department of Transportation set forth
in 49 CFR Parts 171-179, as applicable.

(2) Wastes must not be packaged for
disposal in cardboard or fiberboard )
boxes. . . '

-(3) Walte containing liquids must be
packaged in sufficient absorbent .
material to absorb twice the volume of
the liquid. .

'(4) Waste must not be readily capable
. of detonation or of explosive
" decomposition or reaction at normal
pressures and temperatures, or of .
explosive reaction with water, ,

- (5) Waste must not contain, orbe -
capable of generating, quantities of toxic
gases, vapors, or fumes harmfulto
persons transporting. handling, or
disposing of the waste. . - o

{6) Wastes must not be pyropbonc. ’
Pyrophoric materials contained in
wastes shall be treated, prepared. and
packaged to be nonflammable. - - -

(7) Wastes in & gaseous form must be
packaged at a pressure that does not
exceed one atmosphere at 20° C. Total
activity mutt not exceed 100 cunet per
container. - - ¢

{6) Wutes eontainlng biological,
pathogenic, or infectious material must
be treated to reduce to the maximum
extent practicable the potential hazard.

(b} The requirements in this section
are intended to provide stability of the
waste for at least 150 years. Stability is
intended to assure that the waste does
not degrade and promote slumping, .
collapse, or other failure of the disposal
unit and thereby lead to water
infiltration. Stability is also a factorin’
limiting exposure to an inadvenent ‘
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intruder, since it provides a recognizable
and nondispersible waste.

{1) Waste must have structural
stability. A structurally stable waste
form will maintain its physical
dimensions within 5% and its form,
under the expected disposal conditions
of compressive load of 50 psi; and
factors such as the presence of moisture,
and microbial activity, and internal
factors such as as radiation effects and
chemical] changes. Structural stability
can be provided by the waste form
itself, processing the waste to a stable
form, or placing the waste in a disposal
container or structure that provides
stability after disposal.

(2] Notwithstanding the provisions in
§ 61.56{a)(3), liquid wastes, or wastes
containing liquid, must be converted
into a form that contains as little free
standing noncorrosive liquid as is
reasonably achievable, but in no case
shall the liquid exceed 1% of the volume
of the waste.

{3) Void spaces within the waste and
between the waste and its package must
be reduced to the extent practicable.

$ 0137 Labeling.

Each package of waste must be
clearly labeled to identify whether it is
Class A segregated, Class B stable, or
glass C intruder, in accordance with

81.55.

§81.58 Altemnative requirements for waste
ciassification and characteristics.

The Commission may, upon request or
on its own initiative, authorize other
provisions for the classification and
characteristics of waste on a specific
basis, if, after evaluation, of the specific
characteristics of the waste, disposal
site, and method of disposal, it finds
reasonable assurance of compliance
with the performance objectives in
Subpart C of this part.

§61.59 Institutional requirements.

(a) Land ownership. Disposal of
radioactive waste received from other
persons may be permitted only on land
owned in fee by the Federal or a State
government.

.(b) Institutional control. The land
owner or custodial agency shall carry
out an active institutional control
program to physically control access to
the disposal site fcllowing transfer of
control of the disposal site from the
disposal site operator. The active
contro] program must also include, but
not be limited to. carrying out an
environmental monitoring program at
the disposal site, periodic suveillance,
minor custodial care, and other
requirements as deterrmined by the.
Commission and administration of funds

to cover the costs for these activities.
The period of active controls will be
determined by the Commisasion, but
active controls may not be relied upon
for more than 100 years following
transfer of control of the disposal site to
the owner.

"Subpart E~~Financial Assurances
§61.81 Appiicant quaiification and
SSSUTENCES.

Each applicant shall show that it
either possesses the necessary funds or
has reasonable assurance of obtaining
the necessary funds, or by a
combination of the two, to cover the -
estimated costs of conducting all
licensed activities over the planned
operating life of the project, including
costs of construction and disposal.

§61.82 Funding for disposal site closure
and stablitzation.

{a) The applicant shall provide
assurances prior to the commencement
of operations that sufficient funds will
be available to carry out disposal site
closure and stabilization, including: (1)
decontamination or dismantlement of
land disposal facility structures; and (2)
closure and stabilization of the disposal
site so that following transfer of the
disposal site to the owner, the need for
ongoing active maintenance is
eliminated and only minor custodial
care, surveillance, and monitoring are
required. These assurances shall be
based on Commission approved cost
estimates reflecting the Commission
approved plan for disposal site closure
and stabilization. The applicant's cost
estimates must take into account total
capital costs that would be incurred if
an independent contractor were hired to
perform the closure and stabilization
work.

(b) In order to avoid unnecessary
duplication and expense, the
Commission will accept financial
sureties that have been consolidated
with earmarked financial or surety
arrangements established to meet
requirements of other Federal or State
agencies and/or local governing bodies
for such decontamination, closure and
stabilization. The Commission will
accept this arrangement only if they are
considered adequate to satisfy these
requirements and that the portion of the
surety which covers the closure of the
disposal site is clearly identified and
committed for use in accomplishing
these activities,

(c) The licensee’s surety mechanism
will be reviewed by the Commission
annually to assure sufficient funds for
completion of the closure plan if the

work has to be performed by an
independent contractor.

(d) The amount of surety liability
should change in accordance with the
predicted cos! of future closure and
stabilization. Factors affecting closure
and stabilization cost estimates include:
inflation; increases in the amount of
disturbed land; changes in engineering
plans; closure and stabilization that has
already been accomplished and any
other conditions affecting costs. This
will yield a surety thet is at least
sufficient at all times to cover the costs
of closure of the disposal units that are
expected to be used before the nex
license renewal. :

{e) The term of the surety mechanism
must be open ended unless it can be
demonstrated that another arrangement
would provide an equivalent level of
assurance. This assurance could be"
provided with a surety mechanism
which is written for a specified period of
time (e.g.. five years) yet which must be
automatically renewed unless the party
who issues the surety notifies the -
beneficiary (the Commission) and the
principal (the licensee) not less than 50
days prior to the renewal date of its
intention not to renew. In such a
situation the licensee must submit a
replacement surety within 30 days after
notification of cancellation. If the
licensee fails 1o provide a replacement
surety acceptable to the Commission,
the Commission will collect on the
original surety.

{f) Proof of forfeiture must not be
necessary to collect the surety so that in
the event that the licensee could not
provide an acceptable replacement
surety within the required time, the
surety shall be automatically collected
prior to its expiration, The conditions
described above would have tobe -
clearly stated on any surety instrument
which is not open-ended. and must be
sgreed to by all parties. Liability under
the surety mechanism must remain in
effect until the closure and stabilization
program has been completed and
approved by the Commission and the
license has been transferred to the site
owner.

(g) Financial surety arrangements
generally acceptable to the Commission
include: surety bonds, cash deposits,
certificates of deposit, deposits of
government securities, escrow accounts,
irrevocable letters or lines of credit,
trust funds, and combinations of the
above or such types of arrangements as
may be approved by the Commission.
However, self-insurance, or any
arrangement which essentially
constitutes pledging the asaets of the
licensee, will not satisfy the surety
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requlrexnent for private sector
applicants since this provides no"
additional assurance other than that
vhich already exists through lioense
requlrernente o L

§61.83 Flneneh.l BSSUTENCes lor
institutional control, .

(a) Prior to the issuance of the license,
the applicant shall provide for.
Commission review and approval a .
copy of a binding arrangement. such as
a lease, between the applicant and the
disposal site owner that ensures that -

sufficient funds will be evailable to . ‘.'. '

cover the costs of monitoring. and eny -
required maintenance during the

institutional control period. The blndmg .

arrangement will be reviewed -
periodically by the Commission to
ensure that changes in inflation,
technology and disposal facility -
operations are rel'lected in the
arrangements. - -

(b) Subsequent changes fo the bindmg

arrangement specified in paragraph (a)
of this section relevant to institutional
control shall be submitted to the -
Commiseion for approval '

Subpart F—Participation by State ..

Govemmente md lndlan Trlbee

§ 61 70 Seope o )
This subpart desenbes mechanisms
“rough which the Commission will :

iplement a formal request from & State

or Tribal government to participate in .. .:

the review of a license application for a

land disposal facility. Nothing in this . - :'plans to facilitate local govemment end

- citizen participation.

- (5) A preliminary estimate of the types
" and extent of impact which the State - -
expects, should be a disposal facillty be
-_located as proposed. :

subpart may be construed to bar the -
State or tribal-governing body from.
participating in subsequent Commission
proceedings concerning the license ,
application as provided under Federal .
law and regulations. - . .

§61.71’ State and trbal govomment
consultation.

Upon request of a State or tribal
government body, the Director may ’
make available Commission staffto

discuss with representatives of the State

or tribel governing body information
submitted by the applicant, applicable
Commission regulations, licensing
procedures, potential schedules, and the "

type and scope of State activities in the -
license review permitted by law.In - °

addition, staff will be ma.de available to :*

consult and cooperate with the State or

tribal governing body in developing -

rev:ev\( ) it
§81.72 . rnmotpropoumorswm .
tribal participstion.

'a) Following publlcatxon in the
Aeral Register of the notice of -
docketing. but no later than 120 days

.. governing body, .
approve all or any part of a propoul if
_the Director determines that: . -

“ following docketing of an npplic'atlon:"_ f_‘: :

submitted under § 61.20, a State or -

B tribal-governing body potentially

Director a proposal for participation in

" the review of the license application. A
* State or tribal governing body may also

submit to the Director & proposal for

: participation in the review of any
" subsequent application forliceme .

renewal or amendment. -

(b) Proposals for participation in the :

licensing process must be made in
writing and must be signed by the:
Governor of the State or the official
- otherwise provided for by State or

- Tribal law. - . ..

(c) At a minimum, proposals must .

" contain each of the following items ol’
© =7 information: - . i
"' (1) A general deecnptxon of bow the -
" State or tribe wishes to participate ln i

the licensing process specifically -

_--' ldentifying thoee issues it wubee to -

review, - .
(2A description of material and

" information which the State or tribe "
" plans to submit t:h thlei Commission for A

" consideration in the licensing process. mmiss
" *tentative schedule referencing steps in - . and orders of the Co fon. -
.= " the review and calendar dates for~ -

* ' -planned submittals should be included.
.- (3) A description of any work that the -

. .State or tribe proposes to perform for
-‘the Commission in support of the
.. licensing process.

{4) A description of state or tribal -

(6) If desired, any requests for -

+ -} educational or information services ",
" " (seminars, public meetings) or other -
~actions from the Commission suchas - -
- -- ‘establishment of additional Public
Document Rooms or exchange of State
‘personne] under the lntergovernmental
. Personnel Act. e

"sena Commission approvalof
propouh.

{a) Upon recelpt ofa propoeal
eubmitted in accordance with § 61 72.
-} the Director will arrange for a meeting

proposal and to ensure full and effective
_participation by the State or tribe in the
_Commission’s license review,

(b) If requested by & State or tnbal
the Director may -

- precedence. -

(1) The proposed activities are within
the scope of Commission statutory .

* responsibility and the typeand .=~ i~
_ affected a near-surface disposal facility magnitude of impacts which the State or .
-~ at the proposed site may submit to the

- tribe may bear are suffi eient to lustify
- their participation; and - .
(2) The proposed activities will L
contribute productively to the heenslng
review, ~
(c) The decision of the Dxrector will be

" transmitted in writing to the Governor or

the designated official of the tribal
governing body. - -

(d) Upon the written request of the
Governor or the triba) official, any :
- determination of the Director under this * -
section may be reviewed by the ¢ o
-Commission. 1 :

Subpart G-Reeorde. Fteports, Teete,
end lnepeetlom

§ 6180 Ihhteneneo of roeorth. npom.
-and transfers. .

(a) Each licensee ehall maintain any
_records and make any reports in .
"connection with the licensed activities
as may be required by the conditions of
- the license or by the rules, regulations,

(b) Records which are required by the *
. regulations in this Part or by license = -
conditions must be maintained for a
period specified by the appropriate

" regulations in this chapter or by lioense

- .condition. If a retention period is not
otherwise specified, these records must *
- be maintained and transferred asa -

. condition of license termination unless *

‘the Commission otherwise authorizee
- their dispostion. '
(c) Records which must be minteined
purauant to this Part may be the original .,
ot & reproduced copy of microfilm if this -

reproduoed copy or microfilm is capable

: *of producing a clear and legible copy. .

(d) If there is a conflict between the - -:.-*:

Commission’s regulations in this part, '
- license condition, or other written - :
.Commission approval or authorization <

- .pertaining 1o the retention period for the
' same type of record, the longest . - -

“ retention period epeciﬁed takee

Bt

(e) Notwithstan bs
througl: (d) of’thiedel:gtx%:x.mg;l’ee o(f. 2

"." records of the location and the quantity
 between the representatives of the State ?- of radioactive wastes contained inthe ~~
. or tribal governing body and the - - ..

proposels for partimpatlon in the Iloense - Commission staff to discuss the . .

; disposal site must be transferred upon -

¥ <~ license termination to the chief :
-executive of the nearest municipality, -

.the chief executive of the county in .
which the facility is located, the oounty
~ zoning board or land development and -

l planning agency, the state 3ovemornnd

. other State, local and Federal :
- governmental agencies as designated by -



38100 - Federal Register

vol. 46, No. 142 / Friday, July 24, 1981 , 2roposed Rules

the Commission at the time of license
termination. -

(f) Each licensee shall comply with the
reporting requirements of § 30.55 of this
chapter. § 40.64 of this chapter, and
§ 70.53 and § 70.54 of Part 70 of this
chapter if the quantities or ectivities of
materials received or transferred exceed
the limits of these sections. Inventory
reporis are not required for materials
after disposal.

(g) Each licensee authorized to
dispose of radioactive waste received
from other persons, shall, upon each
issuance of its annual financial report, if
any, including any certified financial
statements, file a copy thereof with the
Commission in order to update the
information base for determining
financial qualifications.

(h){1) Each licensee authorized to
dispose of waste materials received
from other persons, pursuant to this
part, shall submit annual reports to the
appropriate Commission regional office
shown in Appendix D of Part 20 of this
chapter, with copies to the Director of
the Office of Inspection and
Enforcement and the Director of the
Division of Waste Management,
USNRC, Washington, D.C. 20555.
Reports shall be submitted by the end of
the first calendar quarter of each year
for the preceding year; (2) the reports
shall include (i) specification of the
quantity of each of the principal
radionuclides released to unrestricted
areas in liquid and in airbomne effluents
during the preceding year, (ii) the results
of the environmental monitoring
program, (iif) a summary of licensee
disposal site maintenance activities, (iv}
summary of activities and quantities of
radionuclides disposed of, (v) any
instances in which observed site
characteristics were different from those
described in the application for a
license, and (vi) any other information
the Commission may require. If the
quantities of radioactive materials
released during the reporting period.
monitoring results, or maintenance
performed are significantly different
from those expected in the materials
previously reviewed as part of the
licensing action, the report must cover
this specifically.

(i) Each licensee shall report in
accordance with the requirements of
§ 70.52 of this chapter.

(i) Any transfer of byproduct, source, -

and special nuclear materials by the
licensee is subject to the requirements in
§ 30.41 of Part 30 of this chapter, § 40.51
of Part 40 of this chapter, and § 70.42 of
Part 70 of this chapter. Byproduct..
source and special nuclear material
means materials as defined in these
Parts, respectively.

§61.81 Tests atland disposal faciitties.

(a) Each licensee shall perform, or
permit the Commission to perform, any
tests as the Commission deems
appropriate-or necessary for the
administration of the regulations in this
Part, including tests of:

(1) Radioactive wastes and facilities
used for the receipl, storage, treatment,
handling and disposal of radioactive
wastles:

(2) Radiation detection and
moniloring instruments; and

(3) Other equipment and devices used
in connection with the receipt.
possession, handling, treatment, storage.
or disposal of radioactive waste.

§61.82 Commission inspections of land
disposal facilities.

{a) Each licensee shall afford to the
Commission at all reasonable times
opportunity to inspect radioactive waste
and the premises, equipment,
operations. and facilities in which
radioactive wastes are received.
possessed, handled, treated, stored, or
disposed.

(b) Each licensee shall make available
to the Commission for inspection, upon
reasonable notice, records kept by it
pursuant to the regulations in this
chapter. Authorized repesentatives of
the Commission may copy. for the
Commission’s use, any record required
to be kept pursuant to this part.

§81.53 Violations.

An injunction or other court order
may be obtained prohibiting any
violation of any provision of the Atomic
Energy Act of 1954, as amended, or any
regulation or order issued thereunder. A

- court order may be obtained for the

payment of a civil penalty imposed
pursuant to section 234 of the Act for
violation of section 53, 57, 62, 63, 81, 82,
101, 103, 104, 107, or 103 of the Act, or
section 208 of the Energy Reorganization
Act of 1974, or any rule,

The following amendments are also
made to existing parts of the regulations
in this chapter.

PART 2—RULES OF PRACTICE

2. In § 2101, paragraph (a){2), (b). and

(d) are revised to read as follows:

§2.101 Fiting of application.

(2) Each application for a license for a

facility will be assigned a docket
number. However, to allow a
determination as to whether an
application for a construction permit or
operating license for a production or
utilization facility is complete and
acceptable for docketing, it will be
initially treated as a tendered

application after it is received and a
copy of the tendered application will be
available for public inspection in the
Commission’s Public Document Room,
1717 H Street, NW., Washington, D.C.
Generally, that determination will be
made within a period of thirty (30) days.

» . ] -

{b) Each application for a license to
receive radioactive waste from other
persons for disposal under Part 61 of
this chapter and the accompanying
environmental report shall be processed
in accordance with the provisions of this
paragraph. .

(1) To allow a determination as to
whether the application or
environmental report is complete and
acceptable for docketing, it will be
initially treated as a tendered document,
and a copy will be available for public
inspection in the Commission's Public
Document Room. 1717 H Street, NW.,,
Washington, D.C. One original and two

- copies shall be filed 1o enable this

determination to be made.

(i) Upon receipt of a tendered
application, the Commission will publish
in the Federal Register notice of the filed
application and will notify the

.governors, legislatures and other .

appropriate State, county, and muncipal
officials and tribal governing bodies of
the States and areas containing or
potentially affected by the activities at
the proposed site and the alternative

sites. The Commission will inform these

officials that the Commission staff will
be available for consultation pursuant to
§ 61.71 of this chapter. The Federal

Register notice will note the opportunity -

for interested persons to submit views
and comments on the tendered
application for consideration by the
Commission and applicant.

(ii) The Commission will also post a
public notice {n a newspaper or.
newspapers of general circulation in the

affected States and areas summarizing ..
information contained in the applicant’s .

tendered application and noting the .
opportunity to submit views and
comments. -

{iii}) When the Director of Nuclear
Material Safety and Safeguards
determines that the tendered document
is complete and acceptable for . .
docketing, a docket number will be -
assigned and the applicant will be-: :
notified of the determination. If itis - : -
determined that all or any part of the ., -

tendered document is incomplete and
therefore not ecceptable for processing, A

the applicant will be informed of this
determination and the aspects in which
the document is deficient. . :
{2) With respect to any tendered
document that is acceptable for

Al
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docketing, the applicant will be
requested fo (i) submit to the D:rector of
Nuclear Material Safety and Safeguards
such additional copies as the regulations
in Parts 61 and 51 of this chapter require, :
(ii) serve a copy on the chief executive
of the municipality in which the waste is _
to be disposed of or, if the waste is not

to be disposed of within a munlcipalxty. ,

serve a copy on the chiel executive of
the county in'which the wasteisto be

disposed of (iii) make direct dlstributlon .

of additional copies to Federal, State, "
Indian Tribe, and local officials in
accordance with the requirements of
this chapter and written instructions -
from the Director of Nuclear Material

Safety and Safeguards and (iv) servea v

notice of availability of the application
and environmental report on the chief
executives or governing bodies of the
municipalities or counties which have
been identified in the application and

environmental report as the location ol’ ) t

all or part of the alternative sites if °
copies are not distributed under -

paragraph (b)(2)(iii) of this section to the .

executives or bodies. ’All distributed -
copies shall be completely assembled :
documents identified by docket number.
Subsequently distributed amendments,
however, may include revised pages to .
previous submittals and, in such cases,
the recipients will be responsible for ;..
inserting the revised pages. In complying
with the requirements of paragraph (b)
of this section the applicant shall not

make public distribution of those parts

of the application subject to § 2.780(d).
(3) The tendered document willbe -
formally docketed upon receipt by the
Director of Nuclear Material Safety and
Safeguards of the required additional
copies. Distribution of the additional
copies shall be deemed to be complete’
as of the time the copies are deposited -
in the mail or with a carrier prepaid for
delivery to the designated addressees.
The date of docketing shall be the date

by the Director of Nuclear Material -
Safety and Safeguards. Within ten (10)
days after docketing, the applicant shall -
submit to the Director of Nuclear -
Material Safety and Safeguards a -
wrilten statement that distribution ol’ the
additional copies to Federal, State,
Indian Tribe, and local officials has " -
been completed in accordance with .
requirements of this section and written
instructions furnished to the appllcant
by the Director of Nuclear Material
Safety and Safeguards.

(4) Amendments to the application
and environmental report shall be filed

nd distributed and a written statement .

“hall be furnished to the Director of

Nuclear Material Safety and Safeguards

" in the same manner as for the initial -
npplica tion and environmenta) report.
“(5) The Director of Nuclear Material .

Safety and Safeguards will causetobe -
».published in the Federal Register a

~ notice of docketing which identifies the
" State and location of the proposed :
_ waste disposal facility and will give
“"notice of docketing to the governor of -
tha! State and other officials listed in

. paragraph (b)(3) of this section and, ina

. reasonable period thereafter, publish in
* the Federal Register a notice pursuant to
..§ 2105 offering opportunity for a hearing’
“'to the applicant and other affected

" persons. T

. e L
c'. - o/ L]

Material Safety and Safeguards. s - - -

. appropmte. will give notice of the -

docketing of the public health and

safety, common defense and security,

. and environmental parts of an

. application for a license for a facility to

the Governor or other appropriate :

_official of the State in which the facility

“‘is to be located or the activity is tobe -

“conducted and will causetobe . .+ -
) published in the Federal Registera - ;- .

“‘which states the purpose of the . -,
.!.application and specifies the location at
. which the propoaed activity would be
‘ conducted.

3 Section 2.10:!(:) is revued to read as
fo lows: -

'§2.103 Action on spplications for . . -
memm

{e) If the Director of Nuclear Reactor B

Regulation or the Director of Nuclear.

" Material Safety and Safeguards, as . .
. appropriate, finds that an application for

" a byproduct, source, special nuclear -

. 'material, or operator license eomphes
. with the requirements of the Act, the
when the required copies are received - ‘

Energy Reorganization Act,'and this

chapter, he will issue a license. If the

license is for a facility or if itis to

" receive and possess high-level

rndmactive waste al a geologic -
repository operations area pursuant to

Part 60 of this chapter, the Director of

- Nuclear Reactor Regulationorthe

- Director of Nuclear Material Safety and

. . Safeguards, as appropriate, will tnform

- the State, Indian Tribe, and local .

: officials specified in § 2.104(e) of the

4 Section z.mqe) is revi:ed toreadas
- follows:

" 52108 Notiow of hearing. | -

decision

* {e) The Secretary will give timely

.notice. The Secretary will transmita -

. _" notice of hearing on an application for a

" facility license or for a license for -
receipt of waste radioactive material
from other persons for the purpose of .

- disposal under Part 61 of this chapter or -

for a license to receive and possess
high-level radioactive waste ata -

_governor or other appropriate official of .-
the State and to the chief executive of

_ the municipality in which the facility is
- tobe located or the activity is to be

' (d) The Director of Nuclear Reactor .
. Regulabon or Director of Nuclear - .

conducted or, if the facility is not to be
a municipality, to the chief executive of

if it is to be so located or conducted =

‘ . within an Indian reservation). .

.’ 5. Section 2.105(5)(2) is revised to read
al follows: .

(&) =% i »
(2)Aheen:e for receipt of wute

for disposal by the waste disposal -

e , @ '-..,_0

8. Section 2.106 is amended by addlng
a new pmgraph (d)to read as follom

!2.106 Noﬁeootm

(d) The Director of Nuclear Materxal

- be publiehed in the Federal
‘notice of, and will inform the State and
Jocal officials or tribal governing body

action with respect to a license to
.receive radioactive waste from other
:persons for disposal under Part 61 of _

license for which a notice of proposed -

" action has been previously published, © .- -
*+ .7.Section 2.764 is amended by adding - -
a new paragraph (e), and by revising -

paragraphs (a) and (b) to reed..

" '(a) Except as provided in

amendment of a construction permit, a '

-~ construction authorization, or an .

operating license shall be effective . ~

:* immediately upon issuance unless the
. presiding officer finds that good cause

has been shown by a party why the
initial decision should not become -

*

. located or the activity conducted within .

- phs
(). (d). and (e} of this section, an initial

"7 ‘decision directing the issuance or

- issuance of the license. - : ,: .

- notice of the hearing to all parties and to .
" ,other persons, if any, entitled by law to . -

- §208 Noueoofpcopoud-cum. e

" geologic repository operations area - -
pursuant to Part 60 of this chapter to the -

". the county (or to the Tribal organizauon. o

radioactive materia) from other persons S .

' notice of docketing of the application : -
.. licensee under Part 61 of thls chapter

-

!Safet and Safeguards will also cause to_ .
. specified in § 2.104(e) of nnylieenslng )
‘this chapter or the amendment of sucha L
- 2704 mmumm.nuiotm-",

) directing
.~ of construction permit or operating
leeme.
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immediately effective, subject to the
review thereof and further decision by
the Commission upon exceptions filed
by any party pursuant to § 2.762 or upon
its own motion.

(b) Except as provided in paragraphs
(c). (d). and {e) of this section, the
Director of Nuclear Reactor Regulation
or Director of Nuclear Material Safety
end Safeguards, as appropriate,
notwithstanding the filing of exceptions,
shall issue a construction permit, a
construction authorization, or an
operating license, or amendments
thereto, authorized by en initial
decision, within ten (10) days from the
date of issuance of the decision.

- L ] L] * *

(e) An initia] decision directing the
issuance of a license under Part 61 of
this chapter (relating to land disposal of
radioactive waste) or any amendment to
such a license authorizing actions which
may significantly affect the health and
safety of the public, shall become
effective only upon order of the .
Commission. The Director of Nuclear
Material Safety and Safeguards shall
not issue a license under Part 61 of this
chapter. or any amendment to such a
license which may significantly affect
the health and safety of the public, until-
expressly authorized 1o do so by the
Commission.

PART 19—NOTICES, INSTRUCTIONS,
AND REPORTS TO WORKERS;
INSPECTIONS

§ 192 [Amended] )

8. Section 19.2 is amended by adding
“81,” following 40, 60.”
§ 193 [Amended]

9.In § 19.3, paragraph {d) is amended
by adding “61.” following “40, 60."

PART 20—~STANDARDS FOR
PROTECTION AGAINST RADIATION

§20.2 [Amended)

10. Section 20.2 is amended by adding
~61.” following 40, 80."

§20.3 [Amended)

11, In § 20.3, paragraph (a)(9) is
amended by adding “61,” following “40,
60."

12. In § 20.301, paragraph (a) is
amended by adding “81." following *40,
60, and paragraph (b) is revised to read
as follows:

§20.301 General

(b) As authorized under § 20.302 or
Part 81 of this chapter: or

. . L] . -

§20.302 [Amended)

13. In § 20.302, paragraph (b} is
removed.

14. A new § 20.311 is added to read as
follows:

$20.311 Transter for disposal and
manifests.

{a) Purpose. The requirements of this
section are designed to control transfers
and establish a manifest tracking system
and supplement existing requirements
concerning transfers and recordkeeping.

(b) Each shipment of radioactive

" wasle to a licensed land disposal facility

must be accompanied by a shipment
manifest that contains the name,
address, and telephone number of the
person generating the waste as well as
the name, address, and telephone
number of the person transporting the
waste to the Jand disposal facility. The
manifest must also indicate as
completely as practicable: the type of
waste; the waste volume and mass;

radionuclide identity and concentration;

total radioactivity; and chemical form.-
The solidification agent mustbe -
specified. Wastes classified as Class A
segregated, Class B stable, or Class C
intruder in § 61.55 of this part chapter
must be clearly identified as such in the
manifest. The total quantity of noted
isotopes identified in Table 1. Part 61 of
this chapter must be shown.

(c) Each manifest must include a
certification by the waste generator that
the transported materials are properly
classified, described, packaged, marked,
and labeled and are in proper condition
for transportation according to the
applicable regulations of the
Department of Transportation and the
Commission. An authorized
representative of the waste generator
shall sign and date the manifest.

(d) Any generating licensee who
transfers radioactive waste to a land
disposal facility or a licensed waste
collector or processor shall:

(1) Prepare all wastes so that the
waste is classified according to § 61.55
and meets the waste characteristics
requirements in § 61.56 of this chapter;

(2) Label each package of waste to
identify whatever it is, Class A
segregated, Class B stable, or Class C
intruder waste, in accordance with
§ 61.55 of this chapter;

(3) Conduct a quality assurance
program to assure compliance with
£$ 61.55 and 61.58 of this chapter; the
program must include management
audits;

(4) Prepare shipping manifests to meet
the requirements of §§ 20.311 (b) and (c)
of this part;

(5) Forward a copy of the manifest to
the intended recipient, at the time of
shipment;

(6) Include one copy of the manifest
with the shipment:

(7) Retain a copy of the manifest until
receipt of waste is acknowledged: and,

(8) Investigate late or missing
shipments or any part of a shipment in
accordance with paragraph (h) of this
section.

(e) Any waste colleclor licensee who
handles only prepackaged waste shall:

(1) Acknowledge receipt of the waste
from the generator within one week o
receipt; .

(2) Prepare a new manifest to reflect
consolidated shipments; the new -
manifest shall serve as a listing or index
for the detailed generator manifests.
Copies of the generator manifests shall .,
be a part of the new manifest. The - .
collector licensee shall certify that
nothing has been done 10 the waste
which would invalidate the generator’s
certification; Co

(3) Forward a copy of the new
manifest to the land disposal facility. -
operator at the time of shipment;: < -

(4) Include the new manifest with the
shipment to the disposal site; '

- (5) Retain a copy of the manifest until
receipt of waste is acknowledged: and

{8) Investigate late or missing
shipments or any part of a shipment in
accordance with paragraph (h) of this
section. .

() Any licensed waste processor who
treats or repackages wastes shall:

(1) Acknowledge receipt of the waste
from the generator within one week of
receipt: . -

(2) Prepare a new manifest that meets -
the requirements of paragraphs (b) and -
{c) of this section. Preparation of the
new manifest reflects that the processor
is responsible for the waste;

(3) Prepare all wastes so that the
waste is classified according to § 61.55
and meets the waste characteristics
requirements in § 61.56 of this chapter;

(4) Label each package of waste to
identify whatever it is, Class A
segregated, Class B stable, or Class C
intruder waste, in accordance with
§ 61.55 of this chapter;

(5) A quality assurance program shall
be conducted to assure compliance with
§§ 61.35 and 61.58 of this chapter. The
program shall include management
audits;

(6) Forward a copy of the new
manifest to the disposal site operator or
waste collector at the time of shipment;

(7) Include the new manifest with the
shipment:
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(8) Retain copies of original manifests
and new manifests until receipt of the A
wastes is acknowledged; and

(8) Investigate late or missing
shipments in accotdanee wlth pmgraph
(b) of this section. - °

h[ﬁ))"l‘he land dupoul facility opemtor
s

(1) Achtawledge to the :hipper
receipt of the waste within one week of
receipt. The shipper to be notified is the .
licensee who last possessed the waste
and transferred the waste to the
operator;

2 Follohtng receipt and acceptance

of a shipment of radioactive waste
accompanied by a manifest, recordon .
the shipment manifest the date of
receipt of the waste, the date of disposal
of the waste, the location in the disposal _

site, the condition of the waste packages -
as received, and any evidence of leaking

" $20.408 nopomofpmmlmonnm
A\ontemlmtton employnnntorwuk.

or damaged packages or radiation or

contamination levels in excess of limits .

specified in DOT and Commission
regulations. The licensee shall also
briefly describe any repackaging -
operations of any of the waste packages

included in the shipment, plus any other .
information required by the Commimon Lt

as a license condition;

(3) Sign, date, and certify that the
transported materials have been -
received, classified, handled, stored, and
disposed of in compliance with
Commission regulations and all liceme
conditions;

{4) Maintain copies of all completed
manifests until the Commission -

and

{s) Notify the lblpper (Le.. the -
generator, the collector, or processor)
and the Director of the nearest
Commission Inspection and
Enforcement Regional Office listed in
Appendix D of this part when a

shipment has not arrived within 60 days -

after the advance manlfeet was
received.
(h) Late or missing shipments must:

(1) Be investigated by the shipper if h
the shipper has not received notification ,

i : !30.11 Smdﬂeuunpttm

(2) Be traced and reported. The . .+ !
investigation shall include tracing the -

of seeeipt within 20 days after transfer;
an

shipment and filing a report with the -
nearest Commission Inspectionand  ;
Enforcement Regionel Office listed in -
Appendix D of this part. Each hcemee
who conducts a trace investigation dutll
file & written report with the nearest;
Commission's Regional office within2.
weeks of completion of the
investigation. B

15. In § 20.401, paragraphs (b) and
(c}{3) are revised to read as follows:

'$20.401 Records of surveys, radistion
mmmdw . )

" the Commission authorizes their
'dxapositiom K C

luthonzea their dispoeition at tramfer .

$2121 {Amended]

(b) Each licensee shall maintain ? -
.tecords in the same units used is this ! -
part, showing the results of surveys

_required by § 20.301(b), monitoring
_. required by §§ 20.205(b} and 20.205(c)

and disposals made under §§ 20302,
20.303, deleted § 20.304.% and Part 61 of -
- :this chapter.

c"l

(3) Records of dinpoul of licensed

" materials made pursuant to §§ 20302,

20.303, deleted § 20.304 *; and Part 61 of
this chapter are to be maintained until

" 16. Section 20.408 is amended by
" "adding a new paragraph (a)(5) to read as.

follows:

(5) Receive radxoactive waste from -

"~ other persons for disposal under part 61
" of this chapter.

PAR'I" 21-REPORTING OF DEFECTS ,.
AND NONCOHPLIANCE

§212 [Amendod)
17. Section 21.2 is amended by -
inserting “61", after “40, 60," in the third

" line, and after “50, 80" in the ﬁnal line.'

§21.3  [Amended)

dding “61,” nftet “50. 60."

19. Section 21.21 s amended by
adding “61,™ after “50, 80," in
paragraphs (b)(1){i) and (b){1)(if).

PARTS 30—RULES OF GENERAL -

. APPLICABILITY TO LICENSING OF

BYPRODUCT MATERIAL

20. Section 30.11(c) h revised to rend
as follow:. o

(c) Except as tpedﬁully provnded ln

21 lnlsozzpamgraph(t)u

.’nmended to read as t’ollows '

530.32 Appleetlon for spedﬂelleensu. |

{0 An applicatxon fora license for the

conduct of any activity which the °

.. of specific icenses.

* weighing

' Commission determines will

significantly affect the quahty of the ~

" "environment shall be filed at least® - -
~ months to commencement of
" construction of the plant or facility in

which the activity will be conducted and
shall be accompanied by any )

* 'Environmental Report required puuuant o

to Part 51 of this chapter. _—
© 22.1n'$ 30.33, paragraph (a)(sl is o

[revised to read as follows:

£30.33 mmlnmmmnhlormmneef,""

@=L
(5)lnthecaseofanappllcationfora

. license for the conduct of ny activity -:

which the Commission determines will

* 1 significantly affect the quality of the
environment, the Director of Nuclear
Materia) Safety and Safeguards or his
designee, before commencementof -

. construction of the plant or facility in .

" which the activity will be conducted, on -

the basis of information filed and . .
evaluations made pursuant to Part 51 of
this chapter, has concluded, after N

technical, and other benefits against - "' -
environmental costs and eonsidenng o

available alternatives, that the action =~ -

.. called for is the issuance of the R
‘ proposed license, with any approprinte

" .. conditions to protect environmental’

* values. Commencement of construction

prior to such conclusion shall be )
grounds for denial of & license to receive

_ and possess byproduct material in tuch

18 In $ 213, paragraphs (.)(3) (a) (a- plant or facility. As used in this -~

:’)}1). (o) (a=1)(2). and (k) are amended i

paragraph the term “commencement ol' .
construction” means any clearingof = -
land, excavation, or other substantial -

--- "action that would adversely affectthe -
" environment of a site. The term does not -
- 'mean site exploration, necessary roads - - -
- for site exploration, boringsta - w1 Tl
“* ‘determine foundation conditions, or - :
--_« other preconstruction monitoring or -

testing to establish background- . - - - ¢
information related to the mitability of N
. the site or the protection of . :
. environmental values.

.;.- . e -. :"“

. PART JO—UCENSING OF SOURCE .
- - Part 61 of this Chapter, any licensee is e
. exempt from the requirements of this .-
- * part to the exent that its activities are
- subject to the requirements of Parts 60
- and 61 of this chapter. ,

23. ln§4o14.paragraph (c)luevxsed :

B to read as follows:

540.14 Spedneexmttom.

‘e - *

".{c) Except as npeciﬁcally provxded in

" Part 61 of this chapter any licensee is -

exempt from the requirements of this -
part to the extent that its activities are
subject to the requirements of Parts 60
and 61 of this chapter.

the environmental, economic =~ -
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24, ln § 40.31, paragraph (I) is réviaed
to read as fallows: B

§40.31 Appiications for specific Sicenses.

. -* * -

(1) An application for a license to
possess and use source material for
uranium milling, production of uranfum
hexafluaride, or for the conduct of any
other activity which the Commission
determines will significantly affect the
quality of the environment shall be filed
at least @ months prior to )
commencement of construction of the
plant or facility in which the activity
will be conducted and shall be
accompanied by any Environmental
Report required pursuant to Part 51 of
this chapter.

[ ] L] L] L .

25. In § 40.32, paragraph (e} is revised
to read as follows:

§ 4032 General requirements for lssuance
of spectific licenses.

(e) In the case of an application for a
license to possess and use source and
byproduct materia} for uranium milling,
production of uranjum hexafluoride, or
for the conduct of any other activity
which the Commission determines will .
significantly affect the quality of the
environment, the Director of Nuclear
Material Safety and Safeguards or his
designee, before commencement of
construction of the plant or facility in
which the activity will be conducted, on
the basis of information filed and
evaluations made pursuant to Part 51 of
this chapter. has concluded, after
weighing the environmental, economic,
technical and other benefits against
environmental costs and considering
available alternatives, that the action-
called for is the issuance of the
proposed license, with any appropriate
conditions to protect environmental
values. Commencement of construction
prior to such a conclusion shall be
grounds for denial of a license to
possess and use source and byproduct
materia] in such plant or facility. As
used in this paragraph the term

“commencement of construction” means
mny clearing of land, excavation, or
sther substantial action that would
idversely affect the environment of a
iite. The term does not mean site
:xploration, necessary roads for site-
:xploration, borings to determine
oundation conditions, or other
reconstruction monitoring or testing to
'stablish background information
elated to the suitability of the site or
he protection of environmental values.

PART 51—LICENSING AND
REGULATORY POLICY AND
PROCEDURES FOR ENVIRONMENTAL
PROTECTION

28, In § 51.5, paragraphs (a)(6) and
(b)(4)(iif) are revised, paragraph (b)(6) is
amended by inserting “81” following
«50, 80.", and (d)(3) is amended by
inserting “61" following “50, 60.” The
revised paragraphs read as follows:

§51.5 Actions requiring preparation of
environmental

impact statements, negative
declarations, environmental Impact
appraisals; actions sxcluded.
a . o @
(6) Issuance of a license authorizing
receipt and disposal of radioactive
waste from other persons under Part 61

of this chapter;

o

(iil) Authorizing receipt end disposal
of radioactive waste from other persons
under Part 61 of this chapter.

§51.40 [Amended]

27.In § 51.40, paragraph (c) is
amended by inserting “61" after “30, 40.”

PART 70—DOMESTIC LICENSING OF
SPECIAL NUCLEAR MATERIAL

28. In § 70.14, paragraph (c) is
amended to read as follows:
§ 70.14 Specific exemptions.

(c) Except as specifically provided in
Part 61 of this chapter, any licensee is
exempt from the requirements of the
regulations in this part to the extent that
its activities are subject to the
requirements of Parts 60 and 61 of this
chapter.

29. In § 70.21 paragraph (f) is revised
to read as follows:
$7021 Fing.

(N) An application for a license to
possess and use special nuclear material
for processing and fuel fabrication,
scrap recovery or conversion of uranium
hexafluoride, or for the conduct of any
other activity which the Commission
determines will significantly affect the
quality of the environment shall be filed
at least 8 months prior to
commencement of constrution of the
plant or facility in which the activity
will be conducted, and shall be
accompanied by an Environmental
Report required under Part 51 * * * of
this chapter.

30. In § 70.23 paragraph [a)(7) is
revised to read as follows:

(ﬂ) .« ¢ o )

{7) Where the proposed activity is
processing and fuel fabrication, scrap
recovery, conversion of uranjum ;-
hexafluoride, or any other activity .. ..
which the Commission determines will
significantly affect the quality of the
environment, the Director of Nuclear
Material Safety and Safeguards or his
designee, before commencement of
construction of the plant or facility in
which the activity will be conducted, on
the basis of information filed and
evaluations made pursuant to Part 51 of
this chapter, has concluded, after
weighing the environmental, economic,. .
technical, and other benefits against
environmental costs and considering
available alternatives, that the action
called for is the issuance of the :
proposed license, with any appropriate
conditions to protect environmental ..
values. Commencement of construction
prior to such conclusions shall be -
grounds for denial to possess and use
special nuclear material in such plant or
facility. As used in this paragraph the
term “commencement of construction™
means any clearing of land, excavation,
or other substantial action that would
adversely affect the environment of a
site, The term does not mean site
exploration, necessary roads for site
exploration, borings to determine
foundation conditions, or other
preconstruction monitoring or testing to
establish background information
related to the suitability of the site or
the protection of environmental values.

L] L L * *

!M Requirements for the spproval of

PART 73—PHYSICAL PROTECTION OF
PLANTS AND MATERIALS

31. In § 73.1, paragraph (b)(1)(iii) is
revised to read as follows:

§73.1 Purpose and

- * -« L -

(b) a & e

(1) ¢ & @

(iii) the physical protection of special
nuclear material by any person who,
pursusnt to the regulations in parts 61
and 70 of this chapter, possesses or uses
at any site or contiguous sites subject to
the control by the licensee, formula
quantities of strategic special nuclear
material or special nuclear material of
moderate strategic significance or
special nuclear material of low strategic
significance.

- * - L *
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PART 170—FEES FOR FACILITIES
AND MATERIALS LICENSES AND
OTHER REGULATORY SERVICES |
UNDER THE ATOMIC ENERGY ACT OF
1954, AS AMENDED*

32. Section 170.2 is revised to read as
follows:

§1702 Scope.

Except for persons who apply for or
hold the permits. licenses, or approvals
exempted in § 170.11, the regulations in
this part apply to a person who is an
applicant for, or holder of. a specific

" byproduct material license issued
pursuant to Parts 30 and 32-35 of this
chapter, a specific source material
license issued pursuant to Part 40 of this
chapter, a specific materials license
issued under Part 61 of this chapter, &
specific special nuclear material license
issued pursuant to Part 70 of this
chapter, a specific approval of spent fuel
casks and shipping containers issued
pursuant to Part 71 of this chapter, a
specific request for approval of sealed
sources and devices containing
byproduct material, source material, or
special nuclear material, or 2 production
or utilization facility construction permit
and operating license issued pursuant to
Part 50 of this chapter, to routine safety
and safeguards inspections of a licensed
person, o a person who applies for
approval of a reference standardized
design of a nuclear steam supply system
or balance of plant, for review of a
facility site prior to the submission of an
application for a construction permit, for
review of a standardized spent fuel
facility design, and for a special project
review, which the Commission
completes or makes whether or not in
conjunction with a license application
on file or which may be filed.

Note.—Amendments to all parts sre issued
pursuant to citations of authority presently
codified or, in the case of 10 CFR Part 61. as
set out after the list of sections in the new
Part 61.

Dated at Washington, D.C., this 21st day of
July 1881,

For the US. Nuclear Regulatory
Commission.

Samuel J. Chilk,
Secrelary of the Commission.

{FR Doc 8321734 Filed 7-23-81: 8:43 am)]
SRLING COOE T580-8+-M
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