
April 6, 1995

Mr. Charles P. Hervish 
Oakridge--H--96 
Deerfield Beach, FL 33442-1914 

Dear Mr. Hervish: 

This is in response to your letter of March 16, 1995, to Chairman Selin 

describing an approach for disposal of nuclear waste in deep canyons in the 

United States. We share your concern that such waste needs to be safely 

disposed of. To that end, Congress has enacted laws that require the 

Department of Energy (DOE), for high-level radioactive waste (HLW), and the 

States, for low-level radioactive waste (LLW), to implement programs to 

develop new disposal facilities. DOE is investigating the Yucca Mountain site 

in Nevada as a possible location for a future HLW repository, as prescribed in 

the Nuclear Waste Policy Act of 1982, as amended, and the Energy Policy Act of 

1992. HLW would be emplaced in tunnels in the mountain. The States are also 

investigating locations and designs for new disposal facilities, as required 

by the Low-Level Radioactive Waste Policy Amendments Act of 1985. All of 

these facilities are near-surface disposal facilities; i.e., they are located 

in or within 30 meters of the surface of the earth. Most are highly 

engineered and use barriers such as concrete walls to help isolate the waste.  

A number of factors affect States' decisions for designs, such as cost, public 

acceptance, licensability, and environmental impact. Sandra Birk of the DOE 

National LLW Program can be contacted for additional information on the 

States' LLW facility development programs, including the names of State 

officials. She can be reached at (208)-526-1866. I have enclosed an NRC 

booklet on the LLW program for your information.  

I trust this responds to your letter.  

Sincerely, 

Robert M. Bernero, Director 
Office of Nuclear Material Safety 

and Safeguards 
Enclosure: as stated 
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L THE NRC AND ITS 
RESPONSILLTIES 

The Nuclear Regulatory Commission 

(NRC) is responsible for licensing and 

regulating nuclear facilities and materi

als and for conducting research in sup

port of the licensing and regulatory proc

ess. Authority is derived from the 
Atomic Energy Act of 1954, as amended, 
the Energy Reorganization Act of 1974, 
as amended, and other statutes. Activi
ties must be conducted in accordance 
with the National Environmental Policy 
Act of 1969, as amended (NEPA). NRC 
responsibilities include protecting the 
public health and safety, protecting the 
environment, and safeguarding nuclear 
materials in the interest of national scu

nty. Agency functions are performed 
through: standards-setting and 
rulemaking; technical reviews and stud
ies; conduct of public hearings; issuance 
of licenses; inspection, investigation, and 
enforcement; and research.  

The Commission itself is composed of 
five members, appointed by the Presi
dent and confirmed by the Senate. One 
Commissioner is designated by the Presi
dent as Chairman.  

The Office of Nuclear Material Safety 
and Safeguards (NMSS) manages and 
coordinates the NRCs regulation of ra
dioactive waste. Within NMSS, the Divi
sion of Low-Level Waste Management 
and Decommissioning regulates low
level radioactive wastes. Major Division 
functions include:

Leading the national effort to 
regulate and li, , commercial 
low-level wast&.sposal facilities.  

Developing guidance and providing 
technical assistance to States and 
compacts to help ensure that the 
goals of the Low-Level Radioac
tive Waste Policy Amendments 
Act of 1985 are met.  

NRC's ndecmaking for regulating low
level radioactive waste disposal resulted 
in the addition of a new part to Title 10 of 
the Code of Federal Regulations - 10 
CFR Part 61, "Licensing Requirements 
for Land Disposal of Radioactive 
Wastes." 10 CFR Part 61 sets forth the 
procedures, criteria, and terms and con
ditions on which the NRC will issue li
censes for new disposal sites.  

2. LOW-LEVEL 
RADIOACTIVE 
WASTES 

"Low-l•eve radioactive wasts" is a sen
eral term for a wide range of wastes. In
dustries, hospitals, medical, educational, 
or research institutions, private or gov
ernment laboratories, and nuclear fucl 
cycle facilities (e.g., nuclear power plants 
and fuel fabrication plants) using radio
active materials generm low-level 
wastes, as part of their normal opera
tions, just as they generae other types of 
wastes. Generation of these wastes is a 
necessary side effect of gaining the socie
tal benefits resulting from these activi
ties. These wastes arc generated in many 
physical and chemical forms and levels of 
contamination. Tm generation of

1
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wastes is shoa -onceptually in Figure 1, 
"Commerciai Saste Generation." 

A working definition of low-level radio
active wastes is given in the Glossary, p.  
24. The spectrum of radioactive wastes 
produced in the country is shown in Fig
ure 2 "Radioactive Waste." The illus
tration shows several types of wastes 
which are not low-level radioactive 
wastes under NRC statutes. Low-level 
wastes are generated in four categories: 

"* below regulatory concern 
waste; 

"* generator disposed wastes; 

"s Class A, Class B, and Class C 
wastes; and 

"* greater than Class C wastes.  

Less than two million cubic feet of 
wastes ane disposed of annually at the 
three currently operating commercial 
sites. It is the disposal of these approid
mately two million cubic feet of 
Class A, Class B, and Class C wastes 
that are the focus of 10 CFR Part 61.  

3. MIXED WASTE 

"Mixed low-level radioactive waste" is 
material that contains both radioactive 
and hazardous components and meets 
respectively NRC's definition of low
level radioactive waste in 10 CFR Part 61 
and the Environmental Protection 
Agency's (EPA's) definition of hazard
ous material in 40 CFR Part 261. Al
though any type of low-level waste may 
be "mixed," surveys of waste generators

indicate tb "ss than 5 percent of the 
wastes whicu-would normally be sent to 
commercial sites would be dassified as 
"mixed." 

4. 10 CFR PART 61 

41 QECyiew 

10 CFR Part 61 was developed during 
the five-year period from 1978-1982, in 
response to needs and requests ex
pressed by the public, the Congress, in
dustry, the States, and other Federal 
agencies for codified regulations specifi
cally for disposal sites. NRC considered 
etensive public input, including the 
holding of four regional workshops.  
NRC issued draft and final environ
mental impact statements to present the 
bases for the regulation. The final regu
lation represented a major agency effort 
and was published in December 1982.  

The ifecycle of a disposal site begins well 
before wastes are received and continues 
long after disposal is complete. Part 61 
of 10 CFR provides the technical and 
procedural framework for the entire 
ifecyqe. The graphic, "Lifecycle of a 

Low-Level Radioactive Waste Disposal 
Facility" (Figu 3) depicts the lifecycle 
phases and indicates the corresponding 
technical and procedural provisions of 
10 CFR Part 61. The basic framework of 
10 CFR Part 61 applies to any land dis
posal technology for low-level radioac
tive wastes. Specifically, the perform
ance objectives and the institutional, fi
nancial, and procedural requirements 
are applicable to all land disposal meth
ods. The specific technical requirements 
developed for near-surface disposal ame

2
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lrnerally considered appropriate for 

most alternative technologies using engi

neerin2 enhancements. Only mined cav

ity or similar deep disposal method would 

require somewhat different technical re

quirements. The performance objectives 
are the heart of the rule and allow effec
tive implementation of the systems ap
proach used.  

The following discussion summarizes the 
requirements of 10 CFR Part 61 and is 

intended to provide a general under
standing of the provisions. The reader 
should read the regulation itself for pre
cise wording and the exact legal require
ments. The discussion covers the follow
ing topics: 

"* the performance objectives; 

"* technical requirements for the 
siting, design, operations, envi
ronmental monitoring, and clo
sure activities for a near-surface 
facility-, 

"* classification of wastes; 

"* technical requirements on 
waste form; 

"* institutional requirements; 

"* fimancial assurance require
ments; and 

"* administrative and procedural 
requirements for licensing a 
facility.

3

A companion change to 10 CFR Part 20, 
which established a shipment manifest 
system, is also discussed.  

4.2 &P riorance OQiectives 

The four performance objectives in 
10 CFR Part 61 were developed ex
pressly for disposal of low-level radioac
tive wastes. None of the existing provi
sions of 10 CFR Part 20 relating to ac
ceptable releases to the environment was 

considered appropriate, since direct con
trol of releases after disposal is more dif
ficult than control of releases from a pipe 
or stack. Further, the long-term focus is 

unique to land disposal In the absence 
of any applicable EPA general environ
mental standards, NRC developed the 
four objectives through rulemaking.  
NRC's primary goals were to protect the 

public health and safety and minmiz 
the long-term burden on society.  
Throughout the lifetime of the disposal 
facility, there must be reasonable assur
ance that these objective will be met.  
The objectives address protection from 
releases of radioactivity, inadvertent in
trusion, operations, and stability.  

4.2J Protection of the General 
Population from Releases of 

Radioactivity 

Release of radioactivity from the site into 
water, air, soil or through plants or ani

mals must not result in an annual dose, 
to any member of the public, greater 
than: 

9 25 millirems to the whole body,

I.  

I.



0 75 .Jirems to the thyroid,

* 25 milliremrs to any other or
gan.  

Reasonable efforts also must be made to 
keep releases of radioactivity to the gen
eral environment as low as reasonably 
achievable (ALARA).  

These release limits apply at the site 
-boundary. The analyses supporting 
10 CFR Part 61 demonstrated that these' 
limits could be met by disposal of ex.  
pected wastes at typical regional sites, us
ing the combination of requirements in 
the regulation. NRC independently 
evaluated a range of annual dose limits, 
from the EPA municipal drinking water 
value of 4 millirem, to the 500 millirem 
maximum limit for exposure of members 
of the public, in NRC's rules in 10 CFR 
Part 20. The limits adopted arc consis
tent with EPA's limits for the uranium 
fuel cycle in 40 CFR Part 190. Thweseval
ues represent a fraction of background 
radiation (e.g., one-fourth or less).  

4.2.2 Protection of Individuols 

from Inadvertent Inrusion 

Design, operation and closure of the fa
cility must ensure protection of any indi
viduaJ who inadvertently enters or occu
pies the site orwho comes in contact with 
the waste after the institutional control 
period ends.  

Intrusion into disposed waste may be 
either deliberate or inadvertent. A delib
crate intruder would choose to ignore 
the hazard and commit an illegal act for 
profit. Such intrusion is considered un-

likely an•...s not addressed by 10 CFR 
Pan 61. Deliberate intrusion was csh
sidered unlikely for the following practi
cal reasons. Power tools would be 
needed to excavate soil covers-the 
noise would attract attention to the ille
gal activities. There is insufficient infor
mation on the precise location of items of 
interest in the disposal units. There are 
not enough unique or valuable materials 
to warrant the criminal and radiological 
risks.  

The inadvertent intruder would be un
aware of the hazards of the disposed 
wastes and would intrude by accident or 
without realizing the potentia hazard.  
For example, the inadvertent intruder 
might construct a house, consume food 
grown on the land, drink water from a 
well drilled onsite, or actually disturb the 
waste itself Intrusion may or may not 
Occur at a site. Although the perform
ance objective does not contain a specific 
dose limit, a working limit of 500 mil
lirem to the whole body peryearwas used 
in 10 CFR Part 61, to implement this ob
jective. This limit is the generally ac
cepted upper limit for exposures to mem
ber of the public. Therefore, 10 CFR 
Part 61 is designed to restrict doses to fu
ture members of the public to the same 
dose limits that ame applied today. Poten
tial doses were calculated using realistic 
and reasonable assumptions about the 
intruder and the potential exposure path
ways. Even though detectable radioac
tivity may remain at the site over long pe
riods of time, future inadvertent intrud
ert would not receive doses higher than 
this working limit.

4



4.2.3 Protection of Individuals 
During Operation 

Operations at the land disposal facility 
must comply with the radiation protec
tion standards of 10 CFR Part 20 - ex
cept for releases of radioactivity from the 
site which are governed by 10 CFR 
Part 61.  

Every reasonable effort must be made to 
keep exposures during operation as low 
as reasonably achievable (ALARA).  

This objective is a restatement and af
firmation that the occupational expo
sures must comply with 10 CFR 
Part 20, so that workers at the sites are 
protected as they would be at any other 
nuclear facility. (It reminds applicants 
that potential worker exposures must 
also be considered in decisions on the 
site.) 

4.2.4 Stability of the Disposal Site 
after Closure 

All functions associated with the facility, 
from siting to closure, must be in
tended to achieve long-term stability and 
eliminate the need for ongoing active 
maintenance after closure.  

This performance objective focuses on 
the long-term aspects of disposal and re
fleas lessons learned from problems at 
existing sites. Stability is a cornerstone of 
the system at work at the sites. Stability 
of the waste and of the site as a whole is 
important to prevent subsidence prob
lems which have occurred at closed com
mercial sites. It is also important so that

the access of water to disposed wastes 
can be minimized and thus reduce migra
tion of radionuclides from the site. Sta
bility also reduces maintenance costs and 
minimizes the chance of exhausting 
long-term care funds collected during 
operations. It reduces the administrative 
burdens of the long-term care custodian.  

4.3 Technical Ruirements 

In general, regulations may contain two 
basic types of requirements: perform
ance objectives and prescriptive require
ments. Part 61 of 10 CFR contains both.  
The performan= objectives discussed in 
the preceding section define the overall 
level of safty and goals to be achieved by 
land disposal of low-level radioactive 
wastes. The technical requirements in
clude objectives, but are also prescriptive 
where deemed necessary and where suf
ficient technical information was avail
able to support the requirement. The 
minimum technical requirements for the 
components of a land disposal system in 
10 CFR Part 61 will help ensure that the 
objectives will be met. Technical re
quirements are pre=scrbed for the follow
ing areas: site suitability, site design, op
erations and closure, waste classification, 
waste form, and institutional measures.  
Requirements for environmental moni
toring are also established and will be 
used to assess the system's performance.  
Reliance is not placed on any one com
ponent of the system; rather, all compo
nents interact in achieving the perform
ance objectives. (The technical require
ments currently in 10 CFR Part 61 cover 
only near-surface disposal. Develop
ment of near-surface requirements was
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not an endorsement oa-at type of dis
posal technology. It was a pragmatic de
cision on what technology would be used 
at the next several sites. See the discus
sion of alternatives under "Other Issues, 
p. 17.") The following discussion pro
vides an overview of the more important 
requirements.  

4.31 Site Suitability 

Part 61 of 10 CFR contains common 
sense siting requirements which address 
the natural characteristics of the site 
(e.g., geohydrology and climate) and 
other factors. NRC views the siting re
quirements as minimum requirements 
for any near-surface disposal method, 
whether or not engineering enhance
ments are used. The requirements are 
primarily directed at aspects to be 
avoided.  

0 The site must have characteristics 
which maximize long-term stabil

ity and isolation of waste and en
sure that performance objectives 
are met. (Site characteristics and 

performance must be evaluated 
for at least a 500-year period.) 

0 Sites chosen for low-level radio
active waste disposal must be ca
pable of being characterized, 
modeled and analyzed and moni
tored.  

* Sites should be avoided where 

projected population growth, 
other future developments or 
known natural resources-such

as coal naturmis and mineral 
deposits-may negatively affect 
the ability of the disposal site to 
meet the performance objectives.  

"* A prospective site must be well
drained and free of flooding or 
frequent ponding.  

" The disposal site should be lo
cated far enough above the water 
"table to prevent groundwater in
trusion into the bottom of the dis
pOsal unit.  

"* Sites and areas where tectonic 
processes-such as faulting, fold
ing, seismic activity, or volcanic 
activity-and surface geological 
proceses-such as mass wasting, 
erosion, slumping, landsliding, or 
weathering-occur frequently 
and etensively must be avoided.  

"* Sites must not be located in areas 
where nearby facilities could ad
versey• impact the site's ability to 
meet the performance objectives 
or could significantly mask or in
terfere with the disposal facility's 
environmental monitoring pro

4.3.2 Dipsal Site Design 

The basic design objectives are to mini
mize water contact with the waste during 
storage, disposal and after disposal and 
to help assure long-term site stability.  

* The facility must be designed to 
provide for long-term isolation of 
the waste while minimizing the
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need for active maintenance after 

the site is closed.  

* The design should complement 
and improve on the site's natural 
characteristics where reasonable.  

* Surface features should be de
signed to minimize water infiltra

tion into disposal units and mini
mize erosion.  

4.3.3 Environmental Monitoring 

Part 61 of 10 CFR requires a compre
hensive environmental monitoring pro

gram throughout all phases of the facility 
lifecycle. Site and environmental data 
must be collected to predict and evaluate 
disposal site performance.  

0 Data must include information 
about the site's ecology, soil 
chemistry, hydrology, geology, cli

mate, and meteomlogy. Seasonal 
characteristics such as climate re
quire pre-operational data for at 
least a twelve-month period.  

• During operation, closure, post
closure, and long-term institu
tional control, data needed to 
evaluate both near term and 
long-term potential health and 

environmental impacts must be 

collected.  

* The monitoring systems must be 
capable of providing early warn
ing of releases of radionuclides 
before they leave the site bounda

ries. Provisions for taking correc-

tive or mitigative measures when 
needed must also be included.  

4.3.4 Operations and Site 
Closure 

Basic and general requirements for low

level radioactive waste disposal opera
tions arc described as well as require

ments for site closure.  

• Since much of the Class A wastes 
are contaminated paper, cloth, 
and plastics-which may degrade 
or compress over time-al] 
Class A low- level radioactive 
waste must be disposed of sepa
rately from Class B and Class C 
wastes, unless the Class A waste 
meets the stability requirements 
for the other waste classes. (This 
prohibition is aimed at maintain
ing the stability of the portions of 
the facility which contain higher 
activity B and C wastes.) 

* Waste designated as Class C low
level radioactive waste must be 
disposed so that the waste con
tainers are no less than five me
ters below the top of the disposal 
unit covers. As an alternative to 
this disposal method, NRC per
mits the use of intruder barriers 
such as steel reinforced concrete 
designed to last-and thus dis
courage intrusion- for at least 
500 years.  

* To reduce subsidence or cracking 
of the caps or barriers covering 
the waste, all low-level radioac-
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tive waste must be placed in the 

disposal unit in a way that main

tains the integrity of the waste 

package and permits voids to be 

filled with soil or other materials.  

* The boundaries and locations of 

each disposal unit must be accu

rately located and mapped by 

means of a land survey.  

* Buffer zones of land adequate for 

monitoring and possible corrcc

Liv actions must be maintained 

between disposed waste and the 

site boundaries-including be

neath the disposed waste.  

* Closure and stabilization meth

ods set forth in the approved site 

closure plan must be carried out 

as each disposal unit is filled and 

covered.  

e After closure is completed, a 

post-closure period of mainte

nance and observation is required 

to confirm that the closed site is 

performing as expected. Respon

sibility for the site cannot be 

transferred to the custodial 

agency for long-care until closure 

is confirmed.  

4.3.5 Waste ClassicatiOn 

The 10 CFR Part 61 radioactive waste 

classification is a systems approach to 

control the potential dose to man from 

the disposed waste. The components of 

the system include the site characteris

tics, the design and operation of the site, 

the institutional controls, the waste form,

and intruder barriers. The quantity ard 
type of radionuclides pCrmittcd in each 

class are based on combinations of these 

various components for disposal and on 

concentrations of radioactive materials 

that are expected to be in the wastes and 

that are important for disposal. Thre 

classes are established for routine near

surface disposal: Class A, Class B, and 

Class C.  

Low-level radioactive waste typically 

contains both short-lived and long-lived 

radionuclides. Three important time in

tervals are relied on in setting the waste 

classification limits. One is the length of 

time the government will actively control 

access to the site. (An upper limit of 100 

years was used.) The second is the ex

pected life of the waste form. (A 

300-yea period before failure begins 

was used.) The third period is the ex

pected lifetime of engineered barriers or 

anured burial depth, and the time when 

total failure of the waste form occurs. (A 

500-year period was used for this third 

period.) Concentrations of short-lived 

radionuclides permitted in the waste are 

higher than concentrations of long-lived 

radionuclides, because the short-lived 

nuclides will significantly decay during 

the 100 years of assumed institutional 

controls. Shorter-lived nuclides will also 

significantly decay during the 300-Year 

design lifetime of stabilized wastes. The 

limits are funltr set so that at the end of 

the 100.yearinstitutional control period, 

no active site controls or maintenance is 

needed, and so that at the end of 500 

yeamrs, no reliance on engineered features 

or waste form is neded. The limits 

specified for both short- and long-lived
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radionuclides will assure that the per
formance objectives will be met.  

Figure 4, "C!asses A, B, and C Wastes by 
Volume and Curies," shows the activity 
and volumes of commercial low-level 
wastes disposed of at the three operating 
sites in 1986. The characteristics of the 
three classes of waste and the underlying 
assumptions are summarized in Table 1, 
"Overview of Classes A, B, and C Waste 
Characteristics." 

4.3.6 Waste Characteristics 

All waste(s) Classes A. B, and C are sub
ject to minimum waste form require
ments which are designed to protect site 
workers during handling, including: 

a Waste must not be packaged for 
disposal in cardboard or fiber
board boxes.  

* Liquid waste must be solidified or 
packaged in absorbant material.  
Not more than 1 percent of the 
package by volume can be free 
liquids.  

* Wastes that generate toxic fumes 
or are spontaneously flammable 
or explosive are prohibited.  

"* Gaseous materials are subject to 
concentration and pressure limi
tations.  

"* Nonradiological hazards such as 
infectious properties must be 
treated to the extent practicable.

* Class B and Class C waste must 
meet additional waste form re
quirements to ensure that the 
waste does not structurally de

grade before decay to acceptable 
concentrations or quantities of 
radionuclides.  

* Waste form or high integrity con

tainers (HICs) used to provide 
structural stability must maintain 
gross physical properties and 
identity for 300 years, under the 
expected disposal conditions.  

"* Liquid in wastes must be limited 
to 1 per cent by volume for HICs, 
or 0.5 percent by volume for so
lidified wastes.  

"* Void spaces must be reduced to 
the extent practicable.  

4.3.7 Institutional Requirements 

Part 61 of 10 CFR has two basic institu
tional requirements: (1) government 
ownership of the land before disposal of 
wastes and (2) a governmental institu
tional control period. Given the uncer
tainty of predicting how long govern
mental agencies will maintain control 
over disposal sites after they have been 
closed, and in consideration of the socie
tal burden of such long-term control, 10 
CFR Part 61 requires that governmental 
controls not be relied on for more than 
100 years.  

0 After closure of a site disposing of 
Class.e A., B, and C wastes, the li
cense must be transferred from 
the site operator to the State or 
Federal land owner, who must
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Table 1 Overview of Classes A, B, and C, Waste Characteristics

CHARACTERISTIC CLASS A WASTE CLASS B WASTE CLASS C WASTE 

Concentration low concentrations higher concentrations highest concentration 
of radionuclides ol radionuclides at radionuclides 

Waste Form must meet minimum waste must meet minimum waste must meet minimum waste 
torm requirements form requirements turin reqiifemetils 

does not require requires stabilization requires stabitization 
stabilization (but may for 300 years tar 300 years 
be stabilized) 

Examples typically contaminated typically resins and typically nuclear 
protective clothing, lilters from nuclear reactor components, 
paper, laboratory power plants sealed sources, high 
hash activity industrial 

waste 

Intruder alter 100 years. decays alter 100 years, decays alter 500 years, decays 

Protection to acceptable levels to to acceptable levels to to acceptable levels to 
an intruder an intruder, provided an intruder 

waste is recognizable 

requires no additional requires stabilization requires stabilization 
measures to protect to protect intruder and deeper disposal 
intruder (or barriers) to protect 

-intruder 

Segregation unstable Class A must need not be segregated need not be segregated 
be segregated from from Class C tram Class B 
Classes B and C
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have a._,o)gram to restrict assess 
to the site throughout a 100-year 
institutional control period.  

0 At a minimum, environmental 
monitoring, periodic surveillance, 
and minor custodial care must be 
provided during the institutional 
control period.  

* The land owner is responsible for 
administering the funds to cover 
the costs of institutional control 
activities.  

* The site as a system must be capa
ble of meeting the performance 
objectives after the 100-year pe
riod by relying only on passive 
controls such as markers and land 
records. The passive control pe
riod is assumed to last for 
500 years.  

* The State or Federal agency 
which is in control of the site may 
wish to continue a presence after 
the 100 years during the passive 
control period, and there is noth
ing in 10 CFR Part 61 which pre
cludes this option.  

4.4 Financial ssranres 

4.41 Applicant Qualification and 

Assurances 

* Applicants for a low-level radio
active waste disposal facility li
cense must demonstrate that they 
have the necessary funds to cover 
the estimated costs of conducting 
all licensed activities over the op-

eratiiz ife of a planned faculim 
including the costs of construe 
tion and operation.  

4.4.2 Funding for Disposal Sie 

Closure and Stabilization 

I Prospective disposal site opera 
tors must show that sufficien 
funds will be available to carry ou! 
appropriate site closure and sta.  
bilization to assure that additiona.  
State or Federal funding for these 
activities is unnecessary. The as
surances must be based on NRC
approved cost estimates for each 
category.  

* Liability of the site operator re
mains in effect until: 

the site is closed and sta 
bilized; 

the program has been 
completed and approved 
by NRC; and 

the license has been 
transferred to the site 
owner.  

0 Regardless of the type of assur
ance provided, the site operators 
surety mechanism must be re
viewed annually by NRC to be 
sure that adequate funds are 
available for the completion of 
the NRC-approved plan to close 
the site. The amount of the surety 
should be adjusted, taking into ac
count possible changes in costs of 
ClosuMr and stabilization based on
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inflation, ir ,ased land distur

bances, chaites in engineering 
plans, and completed closure and 
stabilization projects.  

4.4.3 Financial Assurances for 

Institutional Control 

* Before a license is issued, the ap
plicant must provide to the NRC 
for its approval a binding agree
ment-such as a lease-between 
the applicant and the site owner 
that ensures adequate funds will 
be available to cover the costs of 

monitoring and any required 
maintenance during the institu
tional control period. (NRC will 
check periodically to be sure that 
changes in inflation, technology, 
and disposal facility operation are 
reflected in the arrangement.) 

* Any subsequent changes in the 
arrangement relevant to institu
tional control must be approved 
by the Commission.  

4.5 Other Provisions 

Part 61 of 10 CFR includes a number of 
other requirements designed to address 
procedural and implementation matters.  
Subpart A of 10 CFR Part 61 addresses 
matters such as scope and applicability to 
existing sites and includes a concepts sec
tion and a definitions section. The con
cepts section is a useful reference for the 
reader to clarify how many of the provi

*See the Reference section.

sions fit together -finitions and many 
of the concepts are-covered in the "Glos
sary of Terms" of this document. Imple

mentation aspects such as recordkeeping 
and filing reports arr explicitly covered in 
10 CFR Part 61. Subpart B of 10 CFR 

Part 61 addresses licensing procedures, 
and Subpart F addresses participation by 
State governments and Indian Tribes.  

4.5.1 Licensing Procedures 

Pan 61 of 10 CFR includes licensing 
procedures that were developed ex
pressly to facilitate licensing of low-level 
radioactive waste sites. It specifies re
quirements at each of the critical steps in 
the lifecycle of the site, including issuing 
the initial license, major amendments, 
operating license renewal, site closure, 

license transfer to the custodial govern
mental agency, and license termination.  
(See NUREG-1274.)* 

"* A license application to dispose 
of low-level radioactive wastes 
must contain substantial infor
mation on a wide range of topics, 
including the proposed operator.  
It must include a comprehensive 
description of the natural fea
tures of the site; the planned con
struction, operation, and closure 

of the site; and expected wastes to 
be accepted for disposal. (See 
NUREG-1199.)" 

"* NRC will review each license ap
plication to determine whether 

the information, technical analy
ses, and proposed plans provide 
reasonable assurance that the re
quirements of 10 CFR Part 61

11
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will be met. All subsequent li
censing actions will involve simi
lar NRC findings. (See 
NUREG-1200.)* 

0 Proposed and final site closure 
plans are required.  

* If the site operator prematurely 
stops accepting wastes, he re
mains responsible for the site and 
disposed wastes until closure is 
completed and the governmental 
agency assumes the responsibility 
for institutional control.  

4.5.2 Pardipation by State Gov
ernments and Indian Tribes 

Under 10 CFR Part 61, States and In
dian Tribes which may be affe=ced by a 
planned low-level radioactive waste dis
posal site may submit a proposal for par
ticipating in the review of the license ap
plication. The proposal must contain: 

0 a list of issues which the State or 
Tribe wishes to review, 

* a proposed schedule, 

• the process that the State or Tribe 
would follow to encourage local 
governments and citizens to par
ticipate in the review, and 

0 the expected impact of the facility 
on the State or Tribe.  

*See the Reference section.

After review of the proposal, NRC may 
approve all or pan of the proposal to par
ticipate.  

4-5.3 Other NRC Regulations 

A number of NRC regulations other 
than 10 CFR Part 61 apply to the trans
port and disposal of low-level radioactive 
wastes.  

10 CFR Part 2 "Rules of Practice for 
Domestic Licensing Proceed
ings" contains agency legal and 
procedural requirements for li
censing, enforcement, and hear
nags.  

10 CFR Part 19 "Notices, Instruc
tions, and Reports to Workers; 
InspeCtions" provides for in
formed radiation workers.  

10 CFR Par 20 "Standards for Pro
tection against Radiation" is the 
basic regulation for protection of 
workers and the general public 
from harmful radiation expo
sures, including those from waste 
disposal.  

10 CFR Part 21 -Reporting of De
fects and Noncompliance" adds 
to quality assurance conficence 
for vendor products.  

10 CFR Part 51 'Environmental 
Protection Regulations for Do
mestic Licensing and Related 
Functions" addresses NRCs
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compliance %",h NEPA and the 
regulations L_.•,e Council on En
vironmental Quality.  

10 CFR Pan 71 "Packaging and 
Transportation of Radioactive 
Material" addresses NRC and 

U.S. Department of Transporta
tion (DOT) requirements for 
transportation.  

10 CFR Part 150 "Exemptions and 
Continued Regulatory Authority 
in Agreement States and in Off
shore Waters under Section 274" 
governs the Agreement State 
program 

10 CFR Part 170 "Fees for Facilities 
and Materials Licenses and Other 

Regulatory Services under the 
Atomic Energy Act of 1954, as 

Amended" covers fee require
ments for NRC licensees and ap
plicants.  

4.5.4 Manifests and Generator 

Re-pnsb!Mla 

Pan 61 of 10 CFR addresses the disposal 
site and its operation. The waste genera
tors and waste management firms play a 

key role in achieving safe disposal. It is 
important to get the wastes safely to the 

disposal sites and in the right form for 

disposal. Accurate information on the 
wastes is important in both handling and 

disposal. To meet this need, a manifest 
system was developed in parallel with 
10 CFR Part 61 and added to the waste 

disposal section of 10 CFR Part 20.

e The shipp-r must prepare a 
manifest ft&_Ach shipment. The 
manifest is used to track the ship
ment from the waste generator to 
emplacement at the site. If all or 
part of a shipment is missing, the 

shipper must investigate and re
solve the matter and report the 
results to NRC.  

* The waste generator must com
ply with the waste classification 
and waste form requirements in 
10 CFR Part 61.  

* The waste generator must have a 
quality control program to back 
up the waste form and classifica
tion certifications made to the dis
posal site operator.  

5. HISTORYAND BACK
GROUND 

5J The Low-Level Radioactive 

Waste Policy Adt of 1980 
(P.L. 96-573) 

In 1979, two of the three operating facili
ties-in Hanford, Washington and 

Beatty, Nevada-were temporarily 
dosed and the third site--at Barnwell, 
South Carolina-reduced the annual 
volume of waste that it would accept by 
50 percent. These actions by the host 
States were due primarily to a series of 
transportation and packaging incidents.  
These three States with operating sites 
made it dear that they would not con
tinue to accept all the nation's low-level 

radioactive wastes. Initially, the U.S.  
Congress considered a Federally ori-
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ented solution to the problem of assuring 
adequate low-level waste disposal capac
ity.  

Eventually, however, in response to pol
icy recommendations from State-sup
ported organizations, including the Na
tional Governors' Association and the 
National Conference of State Legisla
tures, the Low-Level Radioactive Waste 
Policy Act of 1980 was enacted.  

The 1980 Act made each State responsi
ble for providing disposal capacity for 
low-level radioactive wastes generated 
within its border. It: 

* encouraged States to form re
gional compacts to collectively 
meet their obligations to provide 
for disposal capacity, and 

* allowed those compacts ratified 
by Congress to exclude waste gen
erated outside their borders, be
ginning on January 1, 1986.  

5.2 The Low-Level Radioawcve 
Waste Policy Amendment! 

Act of 1985 (FL. 99-240) 

By late 1984, it was evident that regions 
without waste sites were not progressing 
rapidly enough to have new facilities op
erating by the deadline of 1986. A 
change in the law appeared necessary in 
order to allow time for the construction 
of the additional disposal sites foreseen 
in the 1980 Act.  

After extensive negotiations between 
representatives of the three States with

operating disposal sites and the forty
seven unsited States, a consensus was 
reached which enabled congress to pass 
the Low-Level Radioactive Waste Policy 
Amendments Act of 1985.  

e , The sited States of 
Washington, Nevada and South Carolina 
agreed to continue to make their sites 
available to the entire country for an ad
ditional seven years-but only if the un
sited States and regions showed specific 
progress toward developing new disposal 
capacity.  

The final date when sited States could ex
dude waste from outside their regional 
borders was extended to January 1993.  
In e=change, the unsited States and re
gions are required to meet a series of 
specific dates--or milestones (regarding 
disposal site development)-if the gen
erators of those States are to avoid eco
nomic penalties and possible loss of ac
cess to operating disposal sites.  

ThM Amendments Act also: 

"* specifies precisely which catego
ries of low-level radioactive waste 
am a State responsibility, 

"* establishes volume ceilings forin
dividual nuclear reactors and for 
operating disposal sites; 

"* makes the Federal government 
responsible for disposing of com
mercial low-level radioactive 
waste exceeding Class C concen
tration limits.
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o In addition. tli- Amendments Act 

requires NRu..., establish proce

dures for: 

e licensing disposal technologies 
other than shallow land burial; 

a reviewing petitions to allow cer

tain wastes to be classified as be

low regulatory concern; and 

* licensing new sites in a timely 

fashion.  

5.3 Con•eoaag l &L4P roval 
of Compacts 

When Congress approved the Low

Level Radioactive Waste Policy Amend

ments Act in December 1985, it also ap

proved seven pending regional compacts.  

Subsequent low-level radioactive waste 

compacts must also be ratified by Con

greSs.  

5.4 Other Governmental Agen

ce in Low-Level Radioac
tive Waste Management 

A number of other Federal and State 

agencies play important roles in develop

ing and implementing standards and 

regulations governing commercial low

level waste management.  

5.41 EPA 

EPA has the authority to develop general 

environmental protection standards and 

Federal radiation protection guidelines

for releases of radioactivity to the general 
environment and I 1_ xposures of work

ers and members of the public. NRC and 

Agreement States implement EPA's 

general environmental standards 

through regulations and licensing ac

tions. When EPA standards for low

level radioactive waste management are 

issued, NRC will have to amend 10 CFR 

Part 61 if it does not comply with the 

EPA standards, and may have to amend 

other regulations, also, depending on the 

content of the final EPA standards for 

low-level wastes. EPA hopes to issue 

proposed standards in 1988. Currently, 

only EPA's Clean Air Act standards in 

40 CFR Part 61 would apply to waste 

disposal site releases.  

5.4.2 US. Department of Energy 

(DOE) 

DOE, as provided in the 1985 Low

Level Radioactive Waste Policy Amend

ments Act, provides technical assistance 

and information to States and regional 

compacts on: 

"* alternative low-level radioactive 
waste disposal technology de

signs, 

"* volume reduction options, 

"* transportation practices for ship

ment of low-level radioactive 
waste, 

"* health and safety considerations 

for managing low-level radioac

tive waste, and
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* computei:.d data bases to moni
tor the management of low-level 
radioactive waste.  

DOE must submit an annual progress 
report to Congress on the status of re
gional and State efforts to site and license 
low-level radioactive waste facilities.  

DOE has acknowledged that it is the 
Federal agency responsible for disposal 
of low-level radioactive wastes which 
contain radionuclides in concentrations 
exceeding Class C limits in 10 CFR 
Part 61.  

5.4.3 DOT 

DOT develops and enforces regulations 
addressing vehicles, drivers, and pack
ages for transport of all hazardous mate
rials, including radioactive materials.  
NRC also regulates these activities for 
radioactive materials. Through a Memo
randum of Understanding, NRC and 
DOT have delineated their responsibili
ties. NRC regulates packaging for 
wastes containing relatively high 
amounts of materials to assure safety and 
safeguards in transport. DOT addresses 
all other aspects of transport.  

5.52 NRC Agrweement State 

Program 

Under Section 274 of the Atomic Energy 
Act, NRC can relinquish to the States 
portions of its regulatory authority.  
States may assume authority for licens-

ing and reulating byproduct materia 
(fssion and activation products), th, 
tailings, source material (the raw materi
als of nuclear energy), and small quanti
ties of special nuclear material (fissile 
materiais). An agreement between the 
Governor of the State and the Commis
sion allows States to assume this author
ity-hencC the term "Agreement State." 
As of the beginning of 1988, twenty-nine 
States have entered into agreements with 
NRC and now regulate over 65 percent 
of the 20,000 licensees using byproduct, 
source, and small quantities of special 
nuclear material in the United States. In 
1981, the Commission determined that 
limited agreements for regulation of 
low-levl radioacive waste disposal sites 
alone were acceptable. N 

Each Agreement provides that the State 
will use its best efforts to maintain con
tinuing compatibility with the NRC's 
regulatory programs. States which plan 
to licns=e new disposal sites must adopt 
most of the nonprocedural parts of 
10 CFR Part 61 to maintain compatibil
ity. AllArMent States must adopt the 
manifest system in 10 CFR Part 20 to 
cover waste generators in the State.  
NRC m2intains a continuing relation
ship with each Agreement State to assure 
continued compatibility, however, States 
are independent regulatory authorities 
under the Agreements. In making li
censing decWiions, States may take local 
conditions into account as long as the 
Program remains compatible and ade
quate to protect the public health and 
safety.
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5.5.2 Other State Roles 

, States may be authorized by cer

tain Federal agencies to imple

ment Federal laws and regula

tions which may affect low-level 

radioactive waste management.  

For example, under EPA pro

grams, States are generally re

sponsible for implementing and 

enforcing the requirements asso

ciated with the Clean Air and 
Clean Water Acts. Over forty 

States have been authorized by 

EPA to administer at least parts 

of the Resource Conservation 

and Recovery Act (RCRA) re

quirements governing hazardous 

wastes. (However, these authori

zations do not involve EPA relin

quishing authority as NRC does 

for Agreement States.) 

"* Consistent with compact respon

.sibilities, State legislatures have 

established agencies responsible 

for the siting, development, and 

operation of low-level waste sites.  

"* States may also negotiate or im

pose requirements at the sites as 

landowners of the sites, or long

term custodians.  

"* As of October 1987, seven re

gional compacts had been ap

proved by various State legisla

tures and Congress These re

gional compacts, directed by 

Commissioners appointed by the 

governors of each of the com-

pact's member States, are respon
sible for activities such as devel

oping compact plans, selecting 

host States, and controlling im

port and export of wastes in their 

regions. The compact Commis

sions have no licensing authority 

over low-level radioactive waste 

management.  

5.6 LalGovernment 

The role of local governments in low

level radioactive waste management is 

not addressed in Federal low-level radio

active waste laws or regulations. Host 

State legislation on facility siting may 

provide a role for local governments 

which can range from the creation of a 

local oversight committee to community 

choice of technology and a site operator.  

6. OTHER ISSUES 

61 4ftermatde Technologies 

Part 61 of 10 CFR establishes the basic 

framework for licensing any land dis

posal of low-level radioactive wastes.  

However, the specific technical require

ments and focus were on near-surface 

disposal. Part 61 of 10 CFR was devel

oped in anticipation that the next sites 

would use this technology. The term 

"near-surface" was used to emphasize 

that the conventional practices of the 

50's and 60's was not intended. No en

dorsement of a technology was intended, 

and reserve sections were included for 

later use, if needed for technologies 

other than near-surface disposal.  

e Conceptual methods of near-sur

face disposal considered as alter-

17



natives to 10 CFR Part 61 en
hanced shallow land burial in

clude below- ground vaults, 

above-ground vaults, earth 

mounded concrete bunkers, 
shafts, and modular concrete can

isters; other land disposal options 

include deeper disposal at inter

mediate or deep mine depths.  

o NRC does not plan to add techni

cal requirements for alternative 

methods to 10 CFR Part 61, be

cause 10 CFR Part 61 may be 

used to license near-surface 
methods that use engineered bar

riers or structures without 

change. However, guidance for 

licensing alternative methods is 

being developed, and NRC is fo
cusing on guidance development 

for methods that use engineering 

materials with earth cover (e.g, 

below-ground vaults).  

* NRC published NUREG-1241, 
"Technical Position Statement on 

Licensing of Alternative Methods 

of Disposal for Low-Level Ra

dioactive Waste," to provide tech
nical guidance and policies for ap

plying 10 CFR Part 61 to alterna
tives.  

6.2 St.orag 

Generators usually store their low-level 

radioactive wastes for one of two rea

sons: (1) to allow the short-lived 

radionuclides to decay to innocuous lev

els so that the wastes can be disposed of 

only according to their nonradiological

properties (termed "hold-for--decc.  
disposal); and (2) to provide short- terr 

contingency protection in case of limite 

access to disposal sites. Storage is not ad 

dressed by 10 CFR Part 61. Storage i: 

regulated as an operational matter sub 

ject to the same requirements to prote: 

public health and safety and the environ.  

ment as other operations. Short-term: 

storage is approved under the operating 

regulations such as 10 CFR Part 50 for 

nuclear reactors, or 10 CFR Part 30 for 

industrial licensees, and long-term stor

age is approved under 10 CFR Parts 30, 

40, and 70.  

0 The "hold-for-decay" practice is 
common among medical and aca

demic institutions which typically 
generate small volumes of wastes 
containing discrete radionuclides 

having very short half-lives (e.g., 

days). Hold-for-decay of wastes 
that contain long-lived 
radionuclides such as most reac

tor wastes is not considered prac

tical due to factors such as: larger 

volumes; wide variety in physical 

and chemical form and 

radionuclide content; the long 

storage times needed for decay: 

and the dollar and ezposurc costs 

of dealing with surveys and sort

* In Generic Letters to licensee 

81-38 dated November 10, 1981 

and 85-14 dated August 1, 1985, 

NRC stated its policy that licen

sees should continue to ship 
wastes for disposal at est1=g 

sites to the maximum extent prac

ticable. NRC recognized the po-
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tential need for interim contin

gency measures and provided 

guidance for approving storage.  

However, NRC expressed con

cerns about storage, including: 

storage becoming d dis

posal; distraction of reactor man

agement from the safe operation 

or construction of the reactor if 

wastes not generated by the facil

ity were accpted; impacts on 

State efforts to develop disposal 

capacity:, and the potential for 

package and waste disintegration.  

"* NRC views long-term storage of 

wastes for more than five years as 

a significant safety and environ

mental matter and requires spe

cific application and approval so 

that factors such as impacts on 

operations and effluent releases, 

effects of accidents or fires, fman

cial assurances, and arrange

ments for final disposal can be 

evaluated.  

"* Storage must allow for wastes to 

be readily retrieved. Waste 

retrievability as a design option at 

disposal sites is neither required 

nor prohibited by 10 CFR 

Part 61. Retrievability should not 

compromise the ability to meet 

the performance objectives.

7. QUESTIONS AND 
ANSWERS 

Why doesn't NRC prohibit the release of 

all radioactivity from Iow-levl radioac

tive waste disposal facilities? 

There is no way to guarantee 

that any disposal facility. for 

any waste, will not release 

some amount of radioactivity.  

The NRC designed the 

10 CFR Part 61 regulations to 

limit the releases of radioactiv

ity from the site to levels which 

present an acceptable risk to 

the general public.  

Why didn't NRC require that the dis

posal facility remain under constant care, 

until there was no chance of any cepo

sure to an inadvertent intruder? 

No structure or site can be 

guaranteed to contain low

level radioactive waste in per

petuity. Given the fact that fa

cilities deteriorate and human 

institutions may not maintain 

complete control. NRC chose 

to rely on the more realistic re

quirements of 100 years of in

stitutional care, coupled with 

specific site characteristics.  

waste packaging. design of the 

facility, and limits on the 

amounts and concentrations of 

radioactivity accepted at the
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site. to protect public health 

and safety.  

Won't future low-level radioactive waste 

disposal sites fail as some past sites have? 

Three commercial low-level 

radioactive waste disposal fa

cilities - at Maxey Flats. Ken

tucky; Sheffield. Illinois: and 

West Valley. New York 

have been closed prematurely 

for a variety of reasons.  

These sites have experienced 

subsidence and slumping of 

trench covers, as wastes and 

trench covers have consoli

dated. and as voids in the 

waste packages and in the soil 

backfill between packages have 

filled. Water has accumulated 

in the trenches (i.e.. the 

"Obathtub" effect), and offsite 

movement of radioactivity by 

varying pathways has occurred.  

The lack of stability and water 

accumulation resulted in large 

uncertain maintenance costs 

that were not anticipated in 

planning for the long-term 

care of the sites by the States.  

Part 61 of 10 CFR is directed 

at preventing past problems ex

perienced at the sites. The 

rule requires technical. institu

tional. and financial planning 

for long-term care throughout 

the lifecycle of the site. begin-.  

ning with site selection and de

sign.

Does 10 CFR Part 61 apply to the sites 
currently operating in Washington, Ne

vada, and South Carolina? 

No. Existing NRC disposal site 

licensees were exempted from 

10 CFR Part 61. with the ex

pectation that the provisions 

would be imposed. to the ex

tent practicable, through li

cense conditions. Part 61 of 

10 CFR as a NRC regulation 

does not legally apply to 

Agreement State licensees.  

(Agreement States must adopt 

state regulations for them to 

apply. Since NRC exempted 

existing licensees, Washington.  

Nevada and South Carolina 
were not required to adopt 

regulations for the existing 

sites.) The three operating 

sites are located in Agreement 

States. and NRC licenses only 

the disposal of special nuclear 

material at two of the three.  

The exemption for existing li

censees applied to the two 

NRC licenses. However. the 

waste classification and waste 

form requirements were imple

mened for receipt and dis

posal of wastes at the sites.  

through State and NRC license 

conditions, as the waste re

quirements became effective 

on NRC licensed waste genera

tors. NRC and the States are 

working together to implement 

the remaining requirements of 

10 CFR Part 61 in the State 

and NRC licenses.
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How is 10 CFR Part 61 enforced? 

Before operation of a new site.  
NRC will review the informa

tion submitted by the applicant 
and grant a license only if the 
proposed activities will be in 
compliance with the regula
tion. The license granted will 
contain specific conditions de

signed to ensure that the regu
lation will continue to be met 
at the site. NRC will inspect 

the site before the initial re

ceipt of wastes, and periodi
cally during operations. to de
termine continued compliance 
with the regulation and imple
menting licensing conditions.  
For existing sites. NRC in

spects for compliance with li
cense conditions which impose 
10 CFR Part 61 provisions, on 
a site-specific basis. If viola
tions are discovered. NRC has 

a range of options available to 
correct the situation. For ex

ample. NRC may negotiate. is
sue violation notices. issue or
ders. impose civil penalties. re
fer the situation to the Depart

ment of Justice for criminal ac

tion. or revoke the license to 
operate.  

NRC also inspects the waste 
generator's activities and qual

ity control program to ensure 

that the NRC licensed genera
tors are meeting the waste 
form and classification require
ments. These requirements

have been in elfect on NRC li
censees since December 1983.  

What methods arm used to stabilize Class 

B and Class C wastes to achieve a 
300-year design life? 

Part 61 of 10 CFR allows the 
use of processing, containers.  
structures, or the waste form it

self to provide stability. This 
offers a waste generator flexi
bility for managing various 
waste streams in a cost

effective manner. The most 
prevalent ways of meeting the 

stability requirements are by 
solidification of liquid wastes 
using cement, vinyl ester sty
rene, or asphalt media, or by 
use of HICs.  

Does 10 CFR Part 61 permit trans
uranic elements to be disposed of in a 

near-surface low-level radioactive waste 
disposal facility? 

9t 

Yes. All three classes of waste 

may contain transuranic ele
ments. NRC's classification 
system contains exposure
based concentrations for spe
cific radionuclides such as 

transuranics. and is not based 
on their arbitrary presence or 
absence. If waste material 
contains more than 100 
nanocuries of long-lived trans

uranic elements per gram. it is 
considered unsuitable for rou

tine disposal. The 100 
nanocurie limit is the upper
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limit for Class C wastes and 
wastes exceeding this limit are 

now a Federal disposal respon
sibility.  

Why doesn't NRC require that Class A 
wastes be stabilized? 

Stability of all wastes is the 
most desirable option when 

cost effectiveness, impacts on 

small operations, and practi

cality are not considered.  

However, medical research.  

university research. and small

scale industrial research would 

be significantly affected by 

such a requirement. Analyses 
demonstrated that if relatively 

innocuous unstable Class A 
waste is sufficiently segregated 

from the higher activity waste 

established as Class B and 

Class C. stabilization is not re
quired to meet the perform

ance objectives. Part 61 of 

10 CFR encourages waste 

treatment. and NRC policy 

urges volume reduction: these 

activities tend to reduce the 
unstable properties of Class A 
waste.  

Since detectable radioactivity remains at 

a low-level waste disposal site long after 

500 years (e.g., some radionuclides have 

half-lives of 100,000 years or more), why 

is a design life of 500 years established for 

intruder protection measures? 

Pathway analyses demon

strated that sufficient decay of 

the short-lived isotopes would

occur in 500 years to enable 
the performance objectives to 

be met without further reliance 
on the protection measures.  

In view of the difficulty in pro

jecting performance of engi
neered features and materials.  

it is prudent not to rely on bar

riers indefinitely. Maximum 

concentration limits are set for 

all wastes, so that remaining 

activity will be at a level that 

does not pose an unacceptable 
hazard to an inadvertent in

truder or to the public health 
and safety.  

Is an environmental impact statement 
(EIS) required to obtain a license for a 

low-level waste disposal site? 

Yes. Pan 51 of 10 CER re

quires that an EIS be prepared 
by NRC for licenses granted 
under 10 CFR Part 61. How

ever. Agreement State require' 

ments vary regarding the need 

for the preparation of a docu

ment equivalent to an EIS.  

The NEPA applies only to 
Federal actions.  

Are formal hearings required in the li
censing process for a new site? 

No. Formal hearings are not 
required. However, they may 

be requested under 10 CFR 

Part 2 and granted if request

ers raise issues of merit. Infor
mal and informational hearings 

may also be held upon request 

or upon NRC initiative. The
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State and compact siting proc

esses. the scoping process for 

NRC's EIS. and comment on 

the draft EIS and draft licens

ing documents provide other 

opportunities for identification 

and resolution of public issues.  

Why doesn't 10 CFR Part 61 take into 
account active maintenance past the 

closing of the site? 

Custodial care involving minor 

maintenance activities such as 

minor repairs of unstable Class 

A areas or repairs to fences 
will take place as needed dur

ing the period of licensed insti

tutional control. The long

term care fund established can 

and will provide monies for 

these limited activities.  

Part 61 of 10 CFR assumes 

that this licensed period involv

ing minor maintenance and ac

cess controls will not las for 

longer than 100 years. The 

post-closure observation and 

maintenance period required 

before transfer of the site for 

custodial care will provide ad

ditional assurances that only 

minor maintenance will be re

quired. The combination of 

siting. site design and opera

tion. site closure, and waste 

form requirements in 10 CFR 

Part 61 are aimed at elixninat

ing the need for active mainte
nance (e.g.. pumping and 

treating water that has been in 

contact with the wastes) after

the site closes. Predicting the 
costs for significant remedial 

maintenance activities in per

petuity and assuring the avail

ability and use of funds to per

form such maintenance is diffi

cult. Part 61 of 10 CFR limits 

this uncertainty and minimizes 

the expected long-term costs 

and societal burden.  

Arc there any other versions of 10 CFR 

Part 61? 

10 CFR Part 61 is the Federal 

regulation which applies to the 

licensing of commercial low

level wastes sites in non

Agreement States. Agreement 

States licensing such sites must 

have compatible regulations in 

place. To assist States in issu

ing their regulations. the Con

ference of Radiation Control 

Program Directors prepares 

suggested State regulations 

based on Federal regulations.  

NRC reviews these suggested 

State regulations and each 

State's proposed and final 

regulations for compatibility.  

State regulations frequently 

differ in procedural aspects 

from NRC's regulations. and 

other variations may exist.  

However, the key features of 

10 CFR Part 61, such as the 

performance objectives and 

minimum technical require

ments. are expected to be es

sentially identical. However.  

for areas not addressed or ar

eas where alternatives are an
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integral pan (e.g., for waste 
form), State regulations or li
cense conditions may be more 

stringent, provided overall 
compatibility is maintained.  

Who is responsible for and regulates De

fense low-level radioactive wastes? 

Defense wastes are generally 
wastes that are generated or 
owned by DOE and generated 

by research and development 
and other atomic weapons pro
gram activities. They are the 
Federal government's respon
sibility under Section 3 of the 
Low-Level Radioactive Waste 

Policy Amendments Act and 

are normally disposed of at 
DOE disposal sites. NRC has 

no regulatory authority over 
the disposal of these wastes, 
and 10 CFR Pan 61 does not 
apply. EPA regulates the 
wastes as hazardous, if they 

qualify as mixed wastes.  

8. GLOSSARY OF TERMS 

"Above-ground vaults" are engineered 

disposal units on a foundation near the 

ground surface. At least part of the 

structure or building would be above the 

final postelosure surface grade.  

"Acive maintenance" means any signifi
cant remedial activity needed during the 
period of institutional control It in
dudes ongoing activities such as the 
pumping and treatment of water from 
disposal units, or one-time measures

such as replacement of a disposal uhit 
cover.  

"Agreement State" means any State with 
which the NRC or the Atomic Energy 

Commission has entered into an effec
live agreement under Subsection 274b of 
the Atomic Energy Act.  

"*Alternative technologies" arc disposal 
technologies for land disposal of low
level radioactive waste other than en

hanced shallow land burial (called near
surface disposal in 10 CFR Part 61). Al
ternate technologies generally employ 
engineered structures and barriers.  
Technologies considered to be within the 

framework of 10 CFR Part 61 include 
below-pound vaults, above- ground 
vaults, earth-mounded bilnkers, shaft 
disposal, and mined cavity disposal.  

"ALARA" is an acronym for "as low as 
reasonably achievable" and means mak
ing every reasonable effort to maintain 
emposunm and releases below established 
limits, as is practicable, consistent with 
the particular use. ALARA decisions 
should take into account the state of the 
technolog, the costs in relationship to 
public health and safety benefits to be 

gained, and other societal benefits of the 
use of atomic energy.  

"Background radiation" is radiation that 

occurs in the natural environment and 
includes cosmic rays and naturally radio

active elements in soil Background var
ies depending on local conditions. In the 
United States, levelsvary from 100 to 200 
miflirems per year, excluding exposures 
to radon.
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"-Below-gmound vaults" are engineered 
disposal units that are built to remain be

low the final surface grade at the site.  

"Below regulatory concern" (BRC) 

wastes arm wastes with radioactive con

tent so low that unregulated release or 

disposal does not pose an unacceptable 
risk to public health or safety.  

"Buffer zone" is a portion of the disposal 
site that is controlled and Hes under the 

disposal units and between the disposal 

units and the boundary of the site.  

"Byproduct mateial" bas two legal defi

nitions: (1) any radioactive material (ex
cpt special nuclear material) resulting 
from production oruseofspecial nuclear 

matial, and (2) uranium or thorium 

mill tailings and associated wastes.  

"Code of Fedral Regulations" (CFR) is 
a codification of the rules which have 

been published by the Mcutive depart
ments and agencies of the F-edeal GoW

ernmenL The CFR is divided into tiles, 

representinS broad subje areas, and 
chapters and parts. For eZample, 
10 CFR Part 61 is codified under Ti

tle 10 "Enerug" Chapter L *Nuclear 

Regulatory Commission," and Part 61, 
"Licensing requirements for land dis

posal of radioactive waste" 

A 'compact" means an agreement en
tered into by two or more States under 

the Low-Lvel Radioactive Waste Policy 

Amendment Act of 1985. Compacts 

must be ratiftd by state legislatures and 

signed by the governors of the member 

States and then approved by Congres.

A "curie" is a unit to measure the rate of 
radioactive decay. It is roughly equiva

lent to the radioactivity in one gram of ra

dium-226 and is defined as 37 billion dis

integrations per second. A nanocuric is 

one billionth of a curie.  

"Disposal" is defined in the Low-Level 

Radioactive Waste Policy Amendments 

Act to mean the permanent isolation of 

low-level radioactive waste pursuant to 

the requirements established by NRC or 

the licensing Agrement State.  

"Disposal unit" means a discrete portion 

of the disposal sue into which waste is 

placed for disposal.  

"Disposal site" means that portion of a 

land disposal facilitywhich is used for dis

posal of wastes. It consists of disposal 

units and a buffer zone.  

"Earth-mounded bunkcer are disposal 

technologies which may include both 

above-ground and below-ground con

struction and which include earthen cov

,G-ater than Cass C wastes" arewastes 

containing concentrations of 

radionuclides which exceed the Class C 

limits established in 10 CFR Part 6L 

"Half-life" is the unit of time it takes a 

radioactive material to lose half of its ra

dioactivity through decay.  

"Inadvertent intruder" means a person 

who might occupy the disposal site after 

closure and engage in normal activities, 

such as agricultur building a house, or 

other pursuits in which the person might 

be unknowingly exposed to radiation 

from the waste.

25
,.



"Institutional control period" means the 

period of time following closure of the 
site during which the State or Federal 
land owner must control access to the 

site; conduct environmental monitoring; 
and conduct other custodial activities 
such as repair of fencing, repair or re
placement of monitoring equipment, 

revegetation, minor repairs to soil covers 

or the disposal units, and general upkeep 
such as mowing grass.  

"Low-level radioactive waste" is defined 
in the Low-Level Radioactive Waste 
Policy Amendments Act to mean radio

active material subject to NRC regula
tion that is not high-level waste, spent 

fuel, or mill tailings and which NRC clas

sifies as low-level radioactive wastes.  
NRC regulates source, byproduct, and 
special nuclear materials.  

"Manifest" means the document pre

pared by the generator or shipper of 
waste, which contains information about 

the waste, including the volume and ra

dioactive content, as well as its origin and 
destination.  

"Mined cavity" includes cavities devel
oped in the removal of natural resources 
and does not mean a high-level waste re

pository.  

"NARM" derives from Naturally-occur
ring or Accelerator-produced Radioac

tive Material. The major isotope of con

cern is radium. NARM is a State respon

sibility and is not regulated by NRC.  

A "near-surface disposal facility" means 
a land disposal facility in which radioac-

tive waste is disposed of in or within the 
upper 30 meters of the earth's surface.  

"Radionuclide" is a species of atom that 
emits radiation.  

"Rem" is a unit of radiation dose which is 
used to measure the biological effective

ness of the dose. A millirem is equal to 

1/1000 of a rem.  

"Shaft" disposal refers to a disposal tech
nology in which wastes would be dis
posed of in shafts or boreholes augered, 
bored, or sunk by conventional construc
tion means.  

"Shallow land burial" generlly means 
the land disposal of wastes, as practiced 

before the late 1970's, in shallow earth 

trenche with clay or sodt crves.  

"Source material" means urnium or 

thorium or any other material which the 
NRC determines to be source material, 
and ores containing these materials.  

"Special nuclear material" is plutonium, 
uranium-233, uranium enriched in the 

isotopes 233 or 235, and any other mate

rial that NRC determines to be special 
nuclear material, other than source ma
terial.  

"Storage means retention of waste, be

fore disposal, in a manner that allows for 
surveillance, control, and subsequent re

trieval for transport and disposaL 

"Transuumnic element" ([RU) is an ele
ment having an atomic number higher 

than 92. EPA and DOE use the term 

"tanmsuranicwaste" to mean wastes con

taining more that 100 nanocuries of al-
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March 16, 1995 

Ivan Selin, Chairman 
Nuclear Regulatory Commission DC 

SUBJECT: NUCLEAR WASTE DISPOSAL.  

REFERENCE: NEW YORK TIMES, DATED March 14, 1995.  
"SCIENCE TIMES" SECTION, 
ARTICLE BY COLUMNIST - WILLIAM J. BROAD 

TITLE: "DEADLY NUCLEAR WASTE PILE-UP - WITH NO CLEAR 
SOLUTION AT HAND".  

It is imperative - that a permanent, secure, safe depository 
for the ever increasing accumulation of nuclear waste - be determined 
as soon as possible - to avoid dumping in the areas that will 
caius serious remedial apions in the future.  

Nature has provided our country with perfect waste disposal sites 
in the West, Mid-West and Eastern sections.  

Deep canyons - in isolated, barren, uninhabited areas - where great 
quantities may be dumped - and left permanently - without any hazard 
of pollution - or danger of being dispersed by volcanic eruptions 
or earthquakes - or floods - or any other whim of Nature or Man.  

These canyons should be surveyed from the sky - to evaluate those 
that are suitably narrow and deep - and most secure - from disturbance 
after the wastes have been deposited and buried.  

The waste may be deposited in layers. The canyon walls may be blasted
to provide a cover over each layer of waste, until the determined 
level of the total deposits - has been reached.  

Then the canyon walls will be blasted to provide hundreds of feet 
of earth cover, that shall not be disturbed.  

At each end of the deposit - the canyon walls will be blasted to 
create a wall dam - to contain the deposit from movement.  

Nature has provided the excavation - and the material for the covering.  

Man will provide the transportation, and blasting powder - and the 
intelligence - by qualified scientists - to assure and monitor 
proper procedures and completion.  

Now - is the time for virile investigations - analyses and decisions! 
There is no alternative!!!!! 

Charles P. Hervish 
Oakridge -H -96 
Deerfield Beach, Florida 
33442-1914 
Phone: 305-428-3039



April 6, 1995

Mr. Charles P. Hervish 
Oakridge--H--96 
Deerfield Beach, FL 33442-1914 

Dear Mr. Hervish: 

This is in response to your letter of March 16, 1995, to Chairman Selin 
describing an approach for disposal of nuclear waste in deep canyons in the 
United States. We share your concern that such waste needs to be safely 
disposed of. To that end, Congress has enacted laws that require the 
Department of Energy (DOE), for high-level radioactive waste (HLW), and the 
States, for low-level radioactive waste (LLW), to implement programs to 
develop new disposal facilities. DOE is investigating the Yucca Mountain site 
in Nevada as a possible location for a future HLW repository, as prescribed in 
the Nuclear Waste Policy Act of 1982, as amended, and the Energy Policy Act of 
1992. HLW would be emplaced in tunnels in the mountain. The States are also 
investigating locations and designs for new disposal facilities, as required 
by the Low-Level Radioactive Waste Policy Amendments Act of 1985. All of 
these facilities are near-surface disposal facilities; i.e., they are located 
in or within 30 meters of the surface of the earth. Most are highly 
engineered and use barriers such as concrete walls to help isolate the waste.  
A number of factors affect States' decisions for designs, such as cost, public 
acceptance, licensability, and environmental impact. Sandra Birk of the DOE 
National LLW Program can be contacted for additional information on the 
States' LLW facility development programs, including the names of State 
officials. She can be reached at (208)-526-1866. I have enclosed an NRC 
booklet on the LLW program for your information.  

I trust this responds to your letter.  

Sincerely, 

Robert M. Bernero, Director 
Office of Nuclear Material Safety 

and Safeguards 
Enclosure: as stated 
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