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TERMINATION OF OPERATING LICENSES 
FOR NUCLEAR REACTORS 

A. INTRODUCTION 

Section SO.Sl, .. Duration of license, renewal," of 10 
CFR Part SO, .. lJc:ensing of Production and Utilization 
Facilities," requires that each license to operate a 
production and utilization facility be issued for a 
specified duration. Upon expiration. of the specified 
period, the license may be either renewed or terminated 
by the Commisdon. Section 50.82, .. Applications for 
termination of licenses," specifies the requirements that 
must be satisfied to tmnillate .an operatin& license~ 
including the requirement that the dismantlement of the 
facflity · and: .~disposal- of the component parts not be 
inimical to the common defense and security or to the 
health and safety of the public. This auJde desaibes · · 
methOds and procedures· considered acceptable. by the 
Reaulatory staff for the tenninatioil of operatinJ · 
licenses for nuclear reacton. The AdYisory Committee 
on Reactor Safeguards lias beea c:oasulted concernin& 
this guide and has concurred in. the regulatory position. 

B. DISCUSSION 

When a licensee deddes to terminate IUs nuclear 
reactor operating license, be may, as 1 first step in the 
process. request that his operatinslic:enst be amended to 
restrict him to possess but not operate the facility. The 
advantage to the licensee of comertins to such a 
possession-only license is reduced surveillance require­
ments in that periodic surveillance of equipment iJn. 
portant to the afety of.reactor. operation is no Ianser 
requbed. Once this possession-only license is issued. 
reactor operation is not permitted. Other activities 
related to cessation of operations such M unloading fuel 
from the reactor and .Placing it in storage (either onsite 
of offsite) may be continued. 
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.· A. licensee having a possession-only license· must 
retain, with the Part SO license, authori.zatJon for apec:ial 
nuclear material (JO CFR Pan 70, "Special Nuclear 
Naterialj, byproduct material (JO CFRPart 30, .. Rules 
qf General Applicability to ~g of Byproduct 
MaterUlj, and source material (10. CFR Part 40, 
"Ucensing of Source Naterialj, until the fuel, radio­
active components. and sources are remoYCd from the 
facility. ApprQpriate administrative controls and facility 
requirements are imposed by the Put SO license and the 
technical spedficadons to assure that proper sunelllance 
is performed and that the reactor facility is maintained 
in a safe condition and not operated. 
. . . 

A possession-only Ucense permits various options and 
procedures for decommissioning. such ·as mothballing. 
entombment. or dismantlins. The requirements Imposed 
depend on the option selected. 

SectiOn 50.82 · ptOYides that the licenlee may dis­
mantle and cfispose of the component parts of 1 nuclear 
reactor in ac:cOrdance 'With existfna resuJations. For · 
research reactors and aitJcaJ fac:ilities, this has usually 
meant the disassembly of 1 reactor. and its shipment 
offsite. sometimes to another appropriately licensed 
orpnization for further use. The lite· from which a 
reactor bas been ·removed must be. tkcontaminated, as 
necessary. and inspected by the. Commission to. deter-

. mine whether unrestricted access can be approved. In 
the case of nuclear power reactors, dismantling bas 
usually been accomplished by shipping fuel offsite. 
lriaJcing the reaCtor. inoperable, and disposing of some .. of 
the radioactive components. 

Radioactive components may be either shipped off· 
site for burial at an authorized burial ground or secured 
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on the site. Those radioactive material~ rema1ning on the 
lite must be isolated from the public by physical barriers 

• 

or. other means to prevent public access to hazardous 
levels of radiation. Surveillance is necessary to assure the 

. 
1 long term integrity of the bariiers. The amount of 

surveillance· required depends upon (I) the potential 
hazard to the health and safety of the public from 
radioactive material remaining on the site and (2) the 
integrity of the physical baniers. Before areas may be 
released for unrestricted use, they must have been 
decontaminated or the radioactivity must have decayed 
to·less than prescribed limits {Table 1). 

The hazard associated· with the retired facility is 
evaluated by considering the amount md type of 
remaining contamination. the degree of confmement of 
the remaining radioactive materials, the physical security 
provided by the conrmement, the susceptibility to 
release of radiation as a result of natural phenomena, 
and the duration of required surveillance. 

C. REGULATORY POSITION ·. 
1. APPuc.\noN FOR A uC£N5E TO rOsSEss Bur 

NOI' OPERATE (POSSESSION-ONLY UCENsE) · 

A request ·to a~d an · opeiatbig Ji- to a 
poacsaion-only •icense should be made to the Director 
of Ucensina. U.S. Atomic Energy Commission, Washing-

• 

toa. D.C. 20S4S. The request should Include the 
foDowfns Information: 

I . 

L A description of the current status of the facility: 

b. A desaiption of measures that will be taken to. 
prnent criticality or reactivity changes and to m1nimize 
releases of radioactivity from the facllity. 

c. Any proposed c:hangcs to the tec:hnJcalspedfica- " 
tions that reflect the possession-only fadlity status and 
the necessary disassembly/retirement activities to be 
performed. · · 

d. A safety analysis of both the actmties to be 
accomplished and the proposed changes to the technical 
specifications. 

e. An inventory of activated materials and their 
location in the facility. 

2. ALTERNATIVES FOR REACI"OR RETIREMENT 

Four alternatives for retirement of nuclear reactor 
facilities are considered acceptable by the Regulatory 
staff. These are: 

a. Mothballins. Mothballing of a nuclear reactor 

•

facility consisu of putting the facility in a state of 
1 ,rotective storage. In general. the facility may be left 

_ .Ultact except that all fuel assemblies and the radioactive 

fluids .and waste should be removed from the site. 
• Adequate radiation monitorini. envircnmenta.J surveil· 

lance, and appropriate security procedures should be 
established under a possession~~ly license to ensure that 
the health and safety of the public is not endangered . . 

b. Jn.P!ace Entombment. In-place entombment con· 
sists of sealing all the remaining highly radioactive or 
contaminated components (e.g., the pressure vessel and 
reactor internals) within a structure integral. with the 
biological shield after having all fuel assemblies, radio­
active 'fluids and wastes, and certain selected c:Om­
ponents shipped offsite. ~ structure should provide 
integrity over. the period of time in which significant 
quantities (greater than Table I levels) of radioictivity 
remain with the material in the entombment. An 
appropriate and continUins sUneillance program should 
be established under a possession-only license • . . . . 

c. Rem~ of Radioactive Compoaats aDd 0. 
IDIIIdiDJ. AD fuel assemblies, radioactive fluids and 
waste, and other materials having. actiYities above ac· 
cepted Unrestricted activity levels (Table I) should be 
mnoved from the lite. The facWty owner may then have 

· unrestr1cted use of the lite with no requimnent for a 
license. If the faclUty owner so desires, the remainder of 
the reactor facility may be dismantled and all Yestiges 
removed and disposed of. · · 

d. CoawealoD to· a New Nadar s,.teaa or a FOIIil 
Fael S,.aeia. This altcniatne., .wbidl applies only to 
nuclear powei plants, ut1Uzes the existtns turbine ~em 
with a new steam supply system. The original nuclear 
steam supplY I)'Stem shOuld be ·separated from the 
electric seneratinJ system and disposed of in accordance· 
with one of the previous three retirement alternatives. 

3. SURVEILLANCE AND SECURITY FOR THE RE­
TIREMENT ALTERNATIVES WHOSE FINAL 
STATUS. REQUIRES A POSSFSSION-()NLY 
UCENSE . 

. A facllity. which has been licensed under I posses­
sion-only license may· contain a lipJificant amount of 
radioactivity in the form of activated and contaminated 
hardware and structural materials. Surveillance and 
commensurate security should be provided to assure that 
the public health and safety are not endangered. 

a. Physical security to prevent inadvertent exposure 
of personnel should be provided by multiple locked 
barriers. The presence of these barriers should make it 
extremely difficult for an unauthorized person to gain 
access to areas where radiation or contamination levels 
exceed those specified in Regulatory Position C.4. To· 
prevent inadvertent exposure, radiation areas above 5 
mR/hr, such as near the activated primary system of a 
power plant, should be appropriately marked and should · 
not be accessible except by cutting of welded closures or 
the disassembly and removal.:of !ubstantial structures 
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and/or shielding material. Means such as a temote· 
readout intrusion alann system should be provided to 
indicate to designated personnel when a physical barrier 
is penetrated. Security personnel that provide access 
control to the facility may be used instead of the 

. physical barriers and the intrusion alarm systems. 

b. The physical barriers to unauthorized entrance 
into the facility, e.g., fences, buildings, welded doors. 
and access openings, should be inspected at least 
quarterly to assure that these barriers have not deterior­
ated and that locks and locking apparatus are intact. 

c. A facility radiation survey should be perfonned at 
least quarterly to verify that no radioactive material is 
escaping or being transported through.the containment 
barriers in the facility. Sampling should be done alona 
the most probable path by which radioactive material 
such as that stored in the inner containment regions 
could be transported to the outer regions of the facility 
and ultimate)>: to the environs. 

d. An environmental radiation survey should be 
. performed at least semiannuaUy to verify that no 
··:. signficant amounts of radiation have been released to the 

. 1 , enYironmcnt from the facility. Samples such as so.U. · 
·. vegetation, and water should be taken at locations for 

which statistical data has been established during reactor 
· ' . , operations. · 

e. A site representative should be designated to be 
mponslble for controllin& authorized acc:ea into and 
mo•~t within the facWty; · 

f. Admfnistratne procedures should be estabUsbed 
for the notification and reportin& of abnormal occur· 
reaccs such u (1) the eatnace of an unauthorized 
penon or persons into the fadlfty and (2) a siplificant 
chuse in the radiation or contamination lewis· in the 
facllity or the offsite eaYironment. 

J. The foDowin& reports should be made: 

(I) An annual report to th-e Director ofUcensing. 
U.S. Atomic Energy CommisSion. Washington. D.C. 
20545. describing the results of the environmental and 
facility radiation surveys. the status of the facility,and 
an evaluation of the performance of security and 
surveillance measures. · 

(2). An abnormal a«urrence report to the Regula­
tory Operations Regional Office by telephone within 24 
hours of discovery of an abnormal occurrence. The 
abnormal occurrence Will also be reported in the aMual 
report described in the preceding item. 

h. Records or Jogs relative to the following items 
should be kept and retained until the license is termi­
nated, after which they may be stored with other plant 
records: 
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(I) Environmental surveys; · · 

(2) Facility radiation surve'Ys. 

(3) Inspections of the physical barriers, and 

(4) Abnormal occurrences. 

4. DECONTAMJNA TION FOR RELEASE FOR UN· 
RESTRicTm USE . . 

; .. 
lfit is desired to terminate a lice"nse and to. eliminate 

any further surveillance requirements, the facility should 
be sufficiently decontaminated to prevent risk to -tlte 
public health and safety. After the decontamination is 
satisfactorily accomplished and the site inspected ·by 
the Commission, the ComrrUssion may authorize the 
license· to be terminated and the facility abandoned or 
released for unrestricted use. The licensee should per· 
form; the decontamination usb\g the following guide~ 
lines: ~- . . 

L The licensee should make a reasonable effort to 
eliminate residual contamination • 

b. No coverin& should be applied to radioactive 
surfaces of equipment or IUUCtUres by paint, plating, or 
other covering material until it is known that contaJnina. 
tion levels (determined. by a suncy and documented) are 
below the limits specified in 'fable I. IJl addition, a 
reasonable effort should be JDide. (and documented) to 
furthn. mfnjmm: contamination.· prior • to any such 

"coverin&-

c. Tbe radioactmty of the interior surfaces of pipes. 
drain lines. or ductwork should be determined by 
making measurements at aU traps and other appropriate 
access points. provided contamination at these loC:ations 
is lllcely to be repraentatite ct cOntamination on the 
interior of the pipes.. drain lines. or ductwork. Surfaces 
of pzemisel, equipment, or scrip· Which are likely to be 
contammated but are of such size. construction, or 
loCation as to make the surface inaccessible for purposes 
of measuremen~ should be issuined to be contaminated 
in excess of the permissable radiation linUU. 

d. Upon request, the Commission may authorize a 
licensee to relinquish possession or control of premises, 
equipment, or scrap having surfaces contaminated in 
excess of the limits specified. This may include, but is 
not limited to, special circumstances such as the transfer 
of premises to another licensed organization that wUl 
continue to work with radioactive materials. Requests 
for such authorization should provide: · 

(1) Detailed, specific information describing Ll}e 
premises, equipment, scrap, and radioactive contami­
nants. and the nature, extent, and degree of residual 
surface contamination .. 

I. ••• ~-·~ .... 
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(2) A detailed health and safety analysis indi­
Cating that the residual amounts of materials on surface 
areas, together with other considerations such as the 
prospective use of the premises, equiprocnt, or scrap, are 
unlikely to result in an unreasonable risk to the. health 
and safety of the public. 

e. Prior to release of the premises for unrestricted 
use, the. licensee should make a comprehensive radiation 
survey establishing that contamination is within the 
limits specified in Table I. A survey report abould be 
flled with the Director of Ucenslng. U.S. Atomic: EacrJY 
Commission, Washington, D.C. 20545, with a copy to 
the · Director of the Replatory Operations Rqional 
Office having jurisdiction. The report should be filed at 
least 30 days prior to the planned date of abandonmenL 
The survey report should: 

(1) Identify the premises; 

(2) Show that reasonable effort has been made to 
· reduce residual contamination to as low as practicable .. 
levels; 

(3) Describe the ac:ope of the suney and the 
. seneraJ procedures followed; and. 

. . .. 
( 4) State the finding of the sumy in uaits 

spedfied in Table 1 • 

After review or the report. the Commilllon may 
inspect the facilities .to canflrm the SWTe)' prior to 
Jl'llltins approval for abandonmenL 

5. REACI'OR RE11REMENT PROCEDVRES 

As indicated in Rqulatory Position C.2. ~mral 
altematnea are ac:c:eptable for reactor fadUty retiremmL 
If minor dJsassembly or "'fnothbaJJin&" ia planned. tiUs 
could be done by the existing operatiq and mainte. 
nance procedures under the license in effecL Any 
planned actions invobinJ an unreviewcd lafety question 
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\ or a change in the technic:al specifications should be 
reviewed' and approved in accordance with the require­
ments of 10 CFR §50.59. 

If major structural changes to radioactive componentS 
of the facility are planned, such as removal of the 
pressure vessel or mlljor components of the primary 
system, a dismantlement plan including ·the 'information 
required by §50.82 should be submitted to the Commis­
sion. A dismantlement plan should be submitted for aD 
the alternatives of Regulatory Position C.2 except 
mothballing. However, minor disassembly activities may 
still be performed in . the absence ()f such a plan, 
provided they are permitted by existing operatins and 
maintenance procedures.. A dismantlement plan abould 
include th~ foDowing:. . . 

a. A description of the ultimate statui of the facWty 

b. A description of the dismantling activities and the 
precautions to be taken. · · 

c:. A· safety analYsis of liM= cUsmantJinl aCtivities 
includiq my effiue.nts which may be released. 

d. A safety analysis of the fac1lity in its ultimate· 
status. 

Upon satisfactol)' .mew and appronl of the dJs. 
mantling pia. a dismantling order ia iaued by the 
Commillioa Ill acco~ with §50.82. When dis­
mantling ia completed and the Commksion hu been 
aotified by· letter, the approp iate Regulatory Opera­
tions Reponal Offx:e inspects the facility and wrifies 
completion in accordance with the cUamandement plan. 
If residual ndiation levels do not exceed the Yllues in 
Table I, the Commission may terminate the licente. If 
these Jnels are exceeded, the licensee retains the 
poaesslon-oaly Ucense imder which the .um.antling 
activities hne been conducted or, u an altematiw, may 
make appUc:ation to the State (if an Agreement State) 
for a byproduct materials license: 

. . 
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ACCEPTABLE SURFACE CONTAMINATION lEVElS¥~ 
NUCUDEa AVERAGEbc: MAXIMUMb d REMOV AB tEb e 

U-nat, U-235, U-238, and 
·associated decay products 

5,000 dpm a/100 c:m2 lS,OOO dpma/100 c:m2 1.000 dpm a/1 00 c:m 

Transuranics.IU-226.1U-228. 100 dpm/100c:m2 
Th-230; Th-228, Pa-231, 

300 dpm/ 100 cml 20 dpin/100 cm2 

Ac-227 ,1·125,1·129 . . 
Th-nat, Th-232, Sr-90, 1000 dpm/1 ()() c:m2 3000dpm/toocm2. 200 dpm/100 cm2 
Ra-223, R.a-224, U-232. . 
J.126,1-131,1·133 ! 

Beta-pmma emittm (nuclides 5000 dpm h/100 an2 15.000 dpm h/1 00 c;m2 1000 dpll) /h/100 c 
with decay modes other than ~pha 
emission or spontaneous fission) • 
except Sr-90 and others noted above. 

~ Arface CODtamiaaticm by both alpha- Uld beta-plamHnUtdna audlda uisU. Che limits established Cor alpha- and 
~tiD& Dudiclcs &laould apply illdcpcadaad)'. · · 

bAa IIICCIID tbJs tabk. dpaa (diUtepadoas per ~~~late) 1111a111 1M r&te of Cllliaioa bJ ndioacdve matcrill u determined by correcliq 
tile counts per aamutc oblerwd b)' u apptopria&e deteCtor lor backpolllld. eftldeacy, ud JCOftiCtric facton associated with the 
lastnmauatloD. 

~~~ of awaqe coatamiDaltt lhouW DOt be naqecl ower more than 1 1qUaJe meter. For objects of Jess surface area. tbe 
-.rap lhould .be dedYed for each lUCia object. • 

'n. awdmum coawalaation lnel appliel to u ana ol1101•on daaa 100 ct112. · 
. -n.. UDOUDt or remowable Jldioecdn aaatedal per 100 ar2 of_,..-._. 1M delenaiMd b)' wipa., dlat ana with dry mcer or 

10ft lbtcneDt paper. applylq aaoder&a. ,....... llld ...... die amoat 01 radiolcti¥e IUtcrial oa 1M wipe wttb u IJIPIOPriate 
lnltnmleDt of bowa eflldeDq. Wlaea I'IIDO\'able eoalalllillltlaa oa abjects ot lea surface ana Ia detenDined. the peniDeatle-lcls 
lhoal4 .. reduced proportionalbt aad the etnlre .rae. lhcMald .. wiped. / 

•'. · .. 
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