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American Designation of this document as an American National Standard attests that
National the principles of openness and due process have been followed in the approval

procedure and that a consensus of those directly and materially affected by
Standard the standard has been achieved.

This standard was developed under procedures of the Standards Committee of
the American Nuclear Society; these procedures are accredited by the Amer-
ican National Standards Institute, Inc., as meeting the criteria for American
National Standards. The consensus committee that approved the standard
was balanced to ensure that competent, concerned, and varied interests have
had an opportunity to participate.

An American National Standard is intended to aid industry, consumers,
governmental agencies, and general interest groups. Its use is entirely volun-
tary. The existence of an American National Standard, in and of itself, does
not preclude anyone from manufacturing, marketing, purchasing, or using
products, processes, or procedures not conforming to the standard.

By publication of this standard, the American Nuclear Society does not insure
anyone utilizing the standard against liability allegedly arising from or after
its use. The content of this standard reflects acceptable practice at the time of
its approval and publication. Changes, if any, occurring through develop-
ments in the state of the art, may be considered at the time that the standard
is subjected to periodic review. It may be reaffirmed, revised, or withdrawn at
any time in accordance with established procedures. Users of this standard
are cautioned to determine the validity of copies in their possession and to
establish that they are of the latest issue.

The American Nuclear Society accepts no responsibility for interpretations of
this standard made by any individual or by any ad hoc group of individuals.
Requests for interpretation should be sent to the Standards Department at
Society Headquarters. Action will be taken to provide appropriate response in
accordance with established procedures that ensure consensus on the inter-
pretation.

Comments on this standard are encouraged and should be sent to Society
Headquarters.
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(This Foreword is not a part of American National Standard for Decommissioning of Research Reactors,
ANSUANS-15.10-1994, but is included to provide a background and explain the need for non-power
reactor standards and criteria concerning the use of those standards.)

The American Nuclear Society Standards Secretariat established Subcommittee ANS-15 in
the fall of 1970 with the task of preparing a standard for the operation of research reactors.
In January 1972, this charter was expanded to the multiple tasks of preparing all
standards for research reactors. To implement this enlarged responsibility, several
subcommittee working groups were established to develop standards for consideration, and
complementary action by Subcommittee ANS-15. ANS-15.10 is one of these groups.

In March 1979, Working Group ANS-15.10 was assigned the task of developing a draft
standard for decommissioning of research reactors. Since that time changes in regulatory
policy were incorporated into this current revision.

Present decommissioning regulations for reactors are contained in Title 10, "Energy,” Code
of Federal Regulations, Part 50, "Licensing of Production and Utilization Facilities," which
addresses primarily the financial qualifications of the applicants. The policy for licensed
power reactors is contained in U.S. Nuclear Regulatory Commission (NRC) Regulatory
Guide 1.86, "Termination of Operating Licenses for Nuclear Reactors,” which was issued in
June 1974 and is generally used as a basis for decommissioning activity. Currently, the
NRC is in the process of developing more specific criteria through an enhanced
participatory rulemaking process designed to establish radiological criteria for the
decommissioning of NRC-licensed facilities. Section 5 in general and Table 5.2 in
particular are presented as the best available criteria that are reasonable and acceptable,
but subject to change as further focused analysis is completed. This standard provides
needed procedures, criteria, and standardization for the decommissioning of research
reactors; the standard which is also appropriate for test reactors.

As a caution, because of the current developmental activity by the NRC in this area, it
should be recognized that some of the procedures and criteria stated in this standard are
not based on existing regulations, and that as regulations are developed and approved,
such procedures and criteria may be subject to change.

In preparing this standard, the intent has been to specify objectives that will:
(a) Assist in implementing regulatory requirements.
(b) Be a significant aid in planning and executing decommissioning activities.

The family of American National Standards developed by ANS-15 for research reactors
includes the following:

ANSI/ANS-15.1-1990, American National Standard for the Development of Technical Specifications for
Research Reactors

ANSI/ANS-15.2-1990, American National Standard for Quality Control for Plate-Type Uranium-
Aluminum Fuel Elements

ANSI/ANS-15.4-1988, American National Standard for Selection and Training of Personnel for Research
Reactors

ANSIT/ANS-15.7-1977 (R1986), American National Standard for Research Reactor Site Evaluation

ANSI/ANS-15.8-1976 (R1986), American National Standard for Quality Assurance Program Require-
ments for Research Reactors

ANSI/ANS-15.11-1993, American National Standard for Radiation Protection at Research Reactor
Facilities

ANSI/ANS-15.15-1978 (R1986), American National Standard Criteria for the Reactor Safety Systems of
Research Reactors

ANSI/ANS-15.16 (R1988), American National Standard for Emergency Planning for Research Reactors

ANSI/ANS-15.17 (R1987), American National Standard Fire Protection Program Criteria for Research
Reactors

ANSIU/ANS-15.19-1991, American National Standard for Shipment and Receipt of Special Nuclear Mate-
rial (SNM) by Research Reactor Facilities

i

Cottotl
USA USA

CokeUSA  Coca-Coke USA Coke

Full document details: ANSI ANS 15.10-1994


http://www.avadocuments.com/doc/ansi-ans-15-10-1994
http://www.avadocuments.com/doc/ansi-ans-15-10-1994

ANS 15.10 94 EE 0724818 0202357 k19

The ANS-15.10 Working Group membership at the time of completion of the standard was:

M. H. Voth, Chairman, Pennsylvania State University

J.d. Adler, TLG Engineering, Inc.

W. E. Austin, Westinghouse Electric Corporation

J. A. Christian, Chem-Nuclear Environmental Services, Inc.
T. 8. LaGuardia, TLG Engineering, Inc.

M. Mendonca, U.S. Nuclear Regulatory Commission

T. R. Schmidt, Sendia National Laboratory

The membership of Subcommittee ANS-15 at the time of its approval of this standard was:

W. J. Richards, Chairman, D. E. Hughes, Pennsylvania State University
U. S. Department of Defense R. C. Nelson, EG&G Idaho
A. Adams Jr., U.S. Nuclear Regulatory Commission D. P. Pruett, Argonne National Laboratory-West
T. L. Bauer, University of Texas T. M. Raby, National Institute of Standards
S. K. Bhatnager, U. S. Department of Energy and Technrology
W. J. Brynda, Brookhaven National Laboratory J. Razvi, General Atomics
B. L. Corbett, Oak Ridge National Laboratory T. R. Schmidt, Sandia National Laboratory
dJ. P. Farrar, University of Virginia M. H. Voth, Pennsylvania State Univeraity
M. L. Gilder, Oak Ridge National Laboratory R. R. Walston, U. S. Department of Energy

Consensus Committee N17, Research Reactors, Reactor Physics, Radiation Shielding, and
Computational Methods, had the following membership at the time it reviewed and
approved this standard:

T.M. Raby, Chairman
A, Weitzberg, Vice-Chairman

J. D BUCHAIAD cccceiiitiieiiiiincsceeectecenssnneesetssesesesssassssssnssssssssestsssssrsssstsnssesssnssssssessesssssressssssssssentannsnens Individual
A D. Callihan......cciiniiiiminincniniccissinie s ssesnees .Individual
R. E. Carter ..Individual
D. Cokinos Brookhaven National Laboratory
AL D LA PBZ .ttt sn e s b e nsnsn e e nen Vista Technology
D DUffey .t American Institute of Chemical Engineers
H. Goldstein American Physical Society
S. Hartzell e eaene Power Computing Company
P.B. HeMIMING ..ottt et U. S. Department of Energy
dJ. W. Lewellen (Alt.)
W. A. Holt American Public Health Association
W, G HOPKIIS ottt eieeeeeceet ettt eunne et e e nmesessesssasanasssassassnrassssnsensesensasennenesasnsens Bechtel Corporation
dJ. .Health Physics Saciety
L. Individual
J. Institute of Electrical and Electronics Engineers, Inc.
JoE Oelhoefl......ocoiiicerreeeerenerssssssssersssr s bsbere s st s b ereratatebannenes Individual
T ML RADY (it sssassesses sttt e ns e s s b e sr e avabe American Nuclear Society
W. J.Richards .........cccooiirrvrveenreeerereenererennesiennns JU.S. Department of Defense
M. M. Ter POGOSSIAL ....cccceurerrerenrcrcemrreneneecetriesseeressesssarsensssssassssssseassssssssessessans American College of Radiology
J.F. Torrenoe ...................... National Institute of Standards and Technology
D. K. Trubey Individual
S. H. Weiss U.S. Nuclear Regulatory Commission
A. Adams Jr. (Alt.)
A. Weitzberg........cvnvevciiirinecen Halliburton NUS Corporation
W. L. Whittemore . . GA Technoliogies, Inc.

-i-

Cottotl
USA USA

CokeUSA  Coca-Coke USA Coke

Full document details: ANSI ANS 15.10-1994



http://www.avadocuments.com/doc/ansi-ans-15-10-1994
http://www.avadocuments.com/doc/ansi-ans-15-10-1994

ANS 15.30 94 m® 0724818 0202358 555

Contents Section Page
L S0P ettt cete s et e ettt et aer s ne e st an et et et et eneeene e reseeeeneanes 1
2. DefINItIONS.....ccoioiiirieere ettt e e et e et ae e s et easanaen 1
3. Decommissioning AerNatives ........occeceeeeeriesiiecieeeeneecresnesieseeeeessseseessseeseens 1
3.1 SAFSTOR ....oooriririitsttctiteeeeetete et esse e ssesesssee e st esstsstesesse et esanennns 2
3.2 ENTOMB.....oooiii ettt ettt ettt s e e e st e s eeaesaenesssesnen 2
3.3 DECON....coiiietetccterteste st ettt sttt e e e eese e s vesnsesitseaes e eeseeaeeeaeeeneen 3
4. PlanDINg..c.coiiiiieecc ettt et et ettt e e e et e rarae e enaeans 3
4.1 Design Period Planning ...........coccivinienininieenieninneneieesseenseseesesssesssssens 3
4.1.1 Occupational EXPOSUTE .........ccouerveirmirieeiiiireissecieeceeeseeeseeeeeeesnesseenns 3
4.1.2  AccesSibIlitY..cccciisiiiieiieieceeeceeeeeeeeec ettt et 4
4.1.3 Decontamination .......cccceeeueeeeiermireeireieecnrreeieseeeeeressesssessessesessees 4
4.1.4 Removal Feasibility Verification..........ccccovveevevcerieeerecrieeenvoseenenne 4
4.1.5 Materials of ConStrucCtion .........ccovvuveevveiivviireerereerernee e esseesvesnas 4
4.1.6 Administrative Planning.............ccoovvoiioioieerueenieireeecseeeeeeseenne 4
1 4.1.7 Financial Planning.......c.ccocoecevvervveeceevinieeeeseeeeeetsreee s, 4
1 4.2 Operation Period PIanning .........ccocoiueiiiiieeeieeiieneeeeeeeeeesesesereesseseeseassnes 4
! 4.2.1 Preparatory WOTK ....cvvveeeeieiiiciccreeeeeiesiiiee s esseeeseeessemnnesesssnneeaeeses 4
i 4.2.2 Financial Planming..........ccoovoivieeeeieeicieeee et eeeeeeneaenenns 5
4.3 Decommissioning Planning.........ccccvoeevviveeevmriineenecrecscsseesseeseessesssnennes 5
4.3.1 Scope of Decommissioning ACtivities...........oovvevvvivvevereecreeeereesrenn, 5
4.3.2 Radiological Characterization.........cocceeeiiivvevevceeseeesceeeseeseeeeeseen, 5
4.3.3 Radioactivity Material Inventory ........ccocccoevvvivvcsrinreereeseeene. 6
4.3.4 Decommissioning Plan............c.cocvvvevvvevveineiinieiccteeseeeee s seseesssenns 6
4.3.5 Activity SPecifiCAtIONS . c.cicciieireireriiirieseeeeceeeseeeeseesseeessnsesssesesesssssens 7
4.3.6 Detailed Work Procedures .........c.ocvevervieriiinvieeerieerreeeeseeeeeeseeens 7
4.3.7 Maintenance and Surveillance ........ccovveviieveeeiecieeeieeeeeeeerereeesnens 7
4.3.8 Quality ASSUTATICE.....ccuevieieieneitiiireeeeeeeeeeeeeeeeesee e s st s e s eeseteeaenrens 7
5. Unrestricted Use Criterial.......cocoicieeiiiiiiieieoiiieeeeeeeeeeeeeeeeee e seeeaee s e 7
5.1 Surface Radicactive Contamination Criteria......ccocoevereereeervssreesseesssessans 7
5.2 Neutron-Activated Radioactivity Criteria......ccccceeceeerevnieeereeeeeiseeeeeneanns 7
5.3 Soil and Groundwater Contamination Criteria..........cvvvveveeervevesireenenns 10
D4 EXCOPLIOMS c.ceeiiiiiiriciiecieereceee et esssat e s et s s seeeseseseeeesseesssnssneeaaes 10
6. SUTVEIIIANCE ...ooviiiiiiiicecteeeee ettt e st e s s e et e e s s esneesan 10
6.1 Radiation Safety......ccccceeiviviiieiieieiceeeeetee et e e sesereenens 10
6.2 Fire ProteCtion........ccoooiiiieiiiiiiiiceieeit e et evesevreesseaeeesaressnassaes 11
6.3 Physical SECUTILY ......ccoerreeiiiiriniiectirieteieste ettt ses e eeseeas 11
6.4 Structural INtegrity....cocccceviiiieiieeeeeeceercee ettt eeee e s e s 1
6.5 Environmental MonitoTing .......ccocceevevverrineeeeeereeeeeeeseesseeseeressssessisesseanens 11
7. Environmental ASSESSMENt ........c.ccieieeeeiiiiiiieiee et ecteeeeeeeeeeeeeresereeesns 11
7.1 Regulatory ReQUITEmMents .....ccccoorveriiriiirieiiieirieoieeeeeeeeseereeeeesesesseesasessns 11
7.2 Environmental Impact Information........c.coveevievveesveeeeireseersesreseresssnsssns 12
8. QUAlity ASSUTANCE ....oeeiiiiiicreereeeeeecreectee ettt te et e esne s eesse st sreesasseen 12
8.1 SAFSTOR ...ttt st e st e et e et e eesaesaessessssssseseesens 12
8.2 ENTOMB.....ccooiiiiiiiciesiereeee ettt et est e st e st aeesessesss s s esssnsneas 12
-iii-
. Documents
Cotlity CokeUSA  Coca-Coke USA Coke Document Sharing Hub
USA USA

Full document details: ANSI ANS 15.10-1994



http://www.avadocuments.com/doc/ansi-ans-15-10-1994
http://www.avadocuments.com/doc/ansi-ans-15-10-1994

ANS 15.10 94 HE 0724818 0202359 491 W

8.3 DECON ..uiiiieeeeetiieiteeeesreressstesesssstsassssassasteraassssssrsstssssssstasssssnnasassnasssss 13
9. Reports and Documentation ........ccoevvvereriineeriiinnsesacnnsesesiniieonissnsnn 13
9.1 Design and ConsStruction..........oeeiiniirnnerinninesnessceninniinieissneensees 13
0.2 OPETALIONS ..veereeieereieiinicetineeetetieesseessestessasssasssressaesnessossassssssbsinnasnss 13
9.3 DecOmMISSIONING.....cceeerreererrrererierriissiisiiiiiissnessnssssssresssssessssss s sseesses 13
1O, REFEIEIICES ccovveeeeeeeirieeeiiierieeieeieireeereerrrereeseeseessessssessssisssssssssosanasssssssssssssssssannee 13
Appendices
Appendix A Terminology for Decommissioning Alternatives...........cccooeveves 15
Appendix B Activity Specification Format..........ccooviiiiiiiiniininnininn. 16
Appendix C Discussion of Environmental Impact Factors.......ccccocvvnienens 17
Appendix D List of Decommissioned Research Reactors.........ccccoovvninnnns 20
References for APPendiCes.....ouuiiiirvieeeeereeeeiiiinniniinissierissinssssssssssssissisanes 23
33101 115720 21 1) o | 200U PP PP PPIS PP TIPS 24
Tables
Table 5-1 Acceptable Surface Contamination Levels ......cccccoveveviiiiiiininnne. 8
Table 5-2 Maximum Soil and Groundwater Contamination Levels.............. 9
Table C-1 List of Environmental Factors.........ccceeveeeiiiiiiiiiinn. 17
-iv-

-~ _.— Documents |

Cotlity CokeUSA  Coca-Coke USA Coke Document Sharing Hub
USA USA

Full document details: ANSI ANS 15.10-1994


http://www.avadocuments.com/doc/ansi-ans-15-10-1994
http://www.avadocuments.com/doc/ansi-ans-15-10-1994

ANS 15.10 94 B 0?24818 02023kL0 103 W

Decommissioning of Research Reactors

1. Scope

This standard provides requirements and cri-
teria for the decommissioning of research re-
actors and includes decommissioning alterna-
tives, planning, radiation criteria, surveillance
and maintenance, environmental impacts,
quality assurance, and reports and docu-
mentation.

2. Definitions

as low as is reasonably achievable
(ALARA). To make every reasonable effort to
maintain exposures to radiation as far below
the dose limits as is practical, consistent with
the purpose for which the permitted or licensed
activity is undertaken, taking into account the
state of technology, the economics of improve-
ments in relation to the benefits to the public
health and safety, and other societal and socio-
economic considerations, and in relation to the
utilization of nuclear energy and permitted or
licensed materials in the public interest.

decommissioning. The measures taken at
the end of the reactor facility's life to remove
radioactive material to acceptable levels so as
to terminate the license or operating author-
ization. For the scope of this standard, only the
special nuclear, source, and byproduct mate-
rials are covered. All other hazardous sub-
stances should be handled in accordance with
standard industry procedures, guidelines, or
requirements.

non-power reactor (NPR). See research re-
actor.

research reactor. A device designed to
support a self-sustaining neutron chain reac-
tion for research, developmental, educational,
training, or experimental purposes, and that
can have provision for production of radio-
isotopes.

NOTE: For the purposes of this standard, test
and non-power reactors fall within this defi-
nition.

research reactor facility. All areas within
which the owner or operator directs authorized
activities associated with the reactor.

shall, should, and may. The word "shall" is
used to denote a requirement; the word
“should” to denote a recommendation; and the
word "may"” to denote permission, neither a re-
quirement nor a recommendation.

test reactor. See research reactor.

unrestricted use. The use of a facility, mate-
rial, equipment, or waste when the radioactive
content on surfaces of or inherent within any
portion of it is sufficiently low to pose no
unacceptable health hazard to any individual
or group of individuals regardless of any future
use or location of the facility, material, equip-
ment, or waste.l

3. Decommissioning Alternatives

The ultimate abandonment of a reactor facility
upon completion of operations will require
either (1) the retention of certain radioactive
materials in situ, or (2) the removal of radio-
active materials to acceptable levels from the
facility to an approved disposal site. Retention
of materials in situ will require continuation of
a license or charter and does not complete a
decommissioning alternative. Three major rec-
ognized decommissioning alternatives leading
to the ultimate disposition are interim moth-
balling, in-place entombment, and removal of
radioactive components and dismantling;? see
Decommissioning Handbook [1]1.3 The acro-
nyms SAFSTOR, ENTOMB, and DECON are

1Unrestricted use addresses only health hazards and not
potential industrial uses which might be impacted by low
radioactivity, e.g., sensitive radiation detectors.

2 See Regulatory Guide 1.86, "Termination of Operating Li-
censes for Nuclear Reactors” (June 1974). Regulatory guides
are available from the U.S. Nuclear Regulatory Commission,
Washington, DC 20555.

3 Numbers in brackets refer to corresponding numbers in
Section 10, References.
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used herein to identify the three recognized
alternatives respectively.? A decommissioning
plan as specified in this standard shall be
prepared by the owner and approved by the
licensing or chartering agency. Decommission-
ing should be accomplished without significant
delay unless such delay is necessary to protect
public health and safety. This may mean that
DECON may be the only acceptable alternative
for a research reactor. Finally, the principles of
ALARA must be applied in decommissioning re-
gardless of which of the following three alter-
natives is selected.

3.1 SAFSTOR. SAFSTOR means to defer de-
commissioning for a period of storage during
which the facility is maintained so that the risk
to public health and safety is acceptable. The
duration of the SAFSTOR storage period de-
pends - on several factors, including the strue-
tural condition of the facility; the lifetimes of
the residual radionuclides; the present and
future use of the facility or site, or both; and
the cost of the security/maintenance/surveil-
lance program. Passive protection techniques
should be employed to the maximum extent
practical in SAFSTOR. The present and future
use of the facility or site includes the con-
sideration that with continuing use of ra-
dioactive materials at the facility or site,
SAFSTOR may provide an opportunity to
develop an integrated decommissioning plan for
the entire site that could be more efficient and
cost-effective. Another SAFSTOR considera-
tion is that during this protective storage
period, decay of the shorter life radionuclides
occurs, which naturally reduces the dose to
future decommissioning personnel. The use of
SAFSTOR shall be consistent with ALARA
principles. A major ALARA consideration un-
der SAFSTOR may be the storage and disposi-
tion of reactor fuel at the facility, in an inde-
pendent spent fuel storage installation, or its
final disposal. Following the protective storage
period of SAFSTOR, the facility ultimately
must be decommissioned as discussed in 3.2,
ENTOMB, or 3.3, DECON. Protective storage
via SAFSTOR shall include the following ac-
tions, with appropriate documentation:

4 Appendix A presents a summary of terminologies used in
various places to define decommissioning alternatives.

(1) Performance of a comprehensive charac-
terization survey for radioactive mate-
rials (see 4.3.2).

(2) Removal of all fuel assemblies from the
facility.

(3) Removal of radioactive fluids and wastes
from the reactor.

(4) Removal or stabilization of contamina-
tion in all facility areas. Included in
this are measures to prevent the
spread of contamination during the
protective storage period.

(5) Operation of all required life support
and protection systems, i.e., heating,
ventilation, air conditioning, radiation
monitoring, fire protection, and envi-
ronmental monitoring, as appropriate.

(6) De-energizing of non-required systems.

(7) Isolation and access control of remaining
radioactive areas.

(8) Definition and performance of routine
access control/security, maintenance,
and surveillance activities. After nu-
clear fuel is removed from the site,
locked closures and intrusion alarms
may constitute adequate security.

3.2 ENTOMB. In-place entombment (EN-
TOMB) consists of sealing all of the remaining
highly radioactive or contaminated components
(e.g., reactor structural components) within a
structure integral with the biological shield,
after removal of all fuel assemblies, all radio-
active fluids and wastes, and certain selected
components. The structure should provide in-
tegrity over the period of time during which
significant quantities (greater than Table 5-1
levels) of radioactivity remain with the mate-
rial in the entombment. ENTOMB may not be
possible for a reactor facility that has had a
significant operating history, due to the pres-
ence of long-lived activation products or fission
products in the reactor. The time before unre-
stricted release of material can be permitted
may be inordinately long, and structural integ-
rity of the entombment may not be assured
over that period. The use of the ENTOMB al-
ternative must be consistent with the principles
of ALARA. ENTOMB shall include the follow-

ing actions, with appropriate documentation:
(1) Performance of a comprehensive charac-
terization survey for radioactive mate-

rials (see 4.3.2).
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{2) Removal of all fuel assemblies from the
facility.

(3) Removal of radioactive fluids and wastes
from the facility.

(4) Removal or stabilization of contamina-
tion in all areas. Included in this are
actions to prevent the spread of
contamination during the protective
storage period.

(5) Sealing of the remaining reactor compo-
nents that can include use of the
existing structure.

(6) Performance of routine security, main-
tenance, and surveillance activities.

(7) Operation of necessary monitoring sys-
tems (e.g., radiation, fire, security,
and environmental).

(8) Final survey.

(9) Gaining of authorization for unre-
stricted use from the cognizant li-
censing or chartering agency or
agencies.

3.3 DECON. The removal of radioactive com-
ponents and subsequent dismantling, an alter-
native called DECON, consists of removal of
fuel assemblies, radioactive fluids, waste, and
other materials having activities above
accepted unrestricted activity levels (see Table
5-1) consistent with the principles of ALARA,
This alternative shall include the following
actions, with appropriate documentation:

(1) Performance of a comprehensive charac-
terization survey for radioactive mate-
rials (see 4.3.2).

(2) Removal of all fuel assemblies from the
facility.

(3) Decontamination of structural surfaces
to allow unrestricted access to the
facility.

(4) Removal from the facility of radioactive
material which would prevent unre-
stricted use of the facility.

(5) Final survey.

(6) Gaining of authorization for wunre-
stricted use from the cognizant li-
censing or chartering agency or
agencies.

The facility owner may then have unrestricted
use of the site. If the owner so desires, the re-
mainder of the reactor facility may then be dis-
mantled and all vestiges removed for disposal.

American National Standard ANSI/ANS-15.10-1994

4. Planning

Planning for decommissioning of research
reactors should begin during the facility design
period. This planning should be implemented
during construction and operation, to facilitate
decommissioning feasibility and minimize oc-
cupational dose and overall cost. Such
planning should anticipate the need for
additional data, shielding, decontamination,
and waste handling and disposal, and also
anticipate site and facility access, and the
principle of ALARA,

For existing operating reactors, decommission-
ing planning should be included in the design
of major facility modifications. For these re-
actors, preparatory decommissioning work, in-
cluding the ordering of special tools or equip-
ment and the collection of reliable facility and
site data, should be planned and implemented
during the operating period.

Financial planning for ultimate decommission-
ing of a research reactor should be considered
during both the design and operating phases to
ensure availability of adequate funds when
they are needed.

4.1 Design Period Planning. In designing a
research reactor, the architect-engineer should
consider the requirements for facility decom-
missioning. The following discussion identifies
certain areas where designers can simplify dis-
mantling activities.

4.1.1 Occupational Exposure. The design
of the systems and structure shall include con-
sideration of means for maintaining occupa-
tional radiation exposure ALARA. For highly
radioactive components, techniques such as the
use of radiation shields, rapid disassembly de-
sign, remote chemical decontamination connec-
tions, and space adequate for cutting and re-
moval should be included.

4.1.2 Accessibility. The facility design
shall include sufficient platforms, doors, pas-
sageways, cranes, portable hoist supports or
rails, lighting, and power supplies (pneumatic
and electrical) in potentially high dose rate
areas to allow work to be done with the ra-
diation dose ALARA.
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