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Standard Guide for
Radiation Protection Program for Decommissioning
Operations *

This standard is issued under the fixed designation E 1167; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

€' Note—Keywords were added and editorial changes were made throughout in January 1996.

1. Scope Note 1—If the site to be decommissioned is adjacent to an operating

. . - . . T ite, the radiological impact of the operating site must be considered in the
1.1 This guide provides instruction to the individual Chargedfievelopment of the Radiation Protection Program for the decommission-

with the responsibility for developing and implementing the g sjte.
radiation protection program for decommissioning operations.

1.2 This guide provides a basis for the user to develop 1.7 This guide does not address the subjects of emergency

radiation protection program documentation that will Supportpreparedness, safeguards, accountability, waste handling, stor-

both the radiological engineering and radiation safety aspec%?e’f and F{ﬁ?ﬁportg_t":_”- Eacth (t)'f these 'SsueHS has a d'riCt
of the decommissioning project. interface wi e radiation protection program. However, eac

1.3 This guide presents a description of those elements th pnstitutgs a program in and of itself from program definition
should be addressed in a specific radiation protection plan f ngphllmplfmsntgtlgn. i t to add Il of th
each decommissioning project. The plan would, in turn, form_ - IS standard does not purport to address ail of tne

the basis for development of the implementation procedure§a]cety Foncems, if any, assqmated with its use. It is the
that execute the intent of the plan. responsibility of the user of this standard to establish appro-

1.4 This guide applies to the development of radiationpriate safety and health practices and determine the applica-

protection programs established to control exposures to radigl)-IIIty of regulatory limitations prior to use.
tion and radioactive materials associated with the decommis; Referenced Documents
sioning of nuclear facilities. The intent of this guide is to 21 ASTM Standards:

supplement existing radiation protection programs as they may . . . .
pertain to decommissioning workers, members of the general C 986 Guide for Developing Training Programs in the
Nuclear Fuel Cyclé

public and the environment by describing the basic elements of Lo .
a radiation protection program for decommissioning opera- Eolfgéagﬁ)sr;[u'\él"e;ggds for Detector Calibration and Analysis

tions. - ” .
1.5 This guide defines the elements of a radiation protection E;gg;lrdsgpemflcatlon for Nuclear Facility Transient Worker

program that will ensure that the goals and objectives of a . . . . .
decommissioning activity are attained within the radiological E 1168 Gwde_ . for Radiological Protection Training for
limits and restrictions imposed by applicable governing and Nuclear Facility Workers

2.2 ANSI Standards:

regulating agencies. The implementation of such a program . . .
will provide radiological protection to personnel and the N18.6 Practice for Occupational Radiation Exposure
Records Systefn

environment. This guide should be used for developing the 2 : . .
documentation that defines the intent and implementation of N?E)ngtisraﬁdlatlon Protection Instrumentation Test and Cali-
the radiation protection program for a specific decommission- 23 NRC Document:

ing project. . .

1.6 The Radiation Protection Program should address the U?r’:lsiﬁn Rtigttjlg?gz StiL(j)ngI F?fdi!arg(());m;(tlOonsuiz:getvl?lzf:lé(;r
following elements (see Note 1). This program shall be PowergStations wiI[I) be as Low as is ReZsonabI Achiev-
developed and maintained such that it satisfies all applicable bl y
Quality Assurance requirements developed for the decommis-
sioning project.

2 Annual Book of ASTM Standardgol 12.01.
1 This guide is under the jurisdiction of ASTM Committee E-10 on Nuclear  ®Annual Book of ASTM Standardgol 12.02.
Technology and Applicationsand is the direct responsibility of Subcommittee “Available from American National Standards Institute, 11 W. 42nd St., 13th
E10.030on Radiological Protection for Decontamination and Decommissioning ofloor, New York, NY 10036.
Nuclear Facilities and Components.Current edition approved July 9, 1987. Pub- ° Available from Nuclear Regulatory Commission, Public Document Room,
lished September 1987. 1717 H St. NW, Washington, DC 20555.
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USNRC Regulatory Guide 8.10 Operating Philosophy for 3.1.7 decontamination supporting radiological protectjon
Maintaining Occupational Radiation Exposures as Low as+—this category includes the* housekeeping” type of decon-

Reasonably Achievabte tamination intended to reduce the spread of contamination, to
USNRC Regulatory Guide 8.13 Instruction Concerning Preteduce the amount of protective clothing required, or to reduce
natal Radiation Exposute the probability or amount of airborne contamination.
USNRC Regulatory Guide 8.15 Acceptable Programs for 3.1.8 decontamination for unrestricted release—involves
Respiratory Protecticn reducing radioactive contamination from material, tools, or
USNRC Regulatory Guide 8.29 Instruction Concerningequipment to levels that satisfy “Radiological Release Criteria”
Risk from Occupational Radiation Expostire (see section 3.1.18).
2.4 DOE Document: 3.1.9 personnel decontaminatipm—removal of radioac-
DOE/EV/1830-T5 Guide to Reducing Radiation Exposuretive material from workers.
to as Low as Reasonably Achievable (ALARA) 3.1.10 nuclear facility, n—facility whose operations involve
2.5 INPO Document: (or involved) radioactive materials in such form and quantity
INPO 82-004 General Employee Training that a radiological hazard potentially exists (or existed) to the
2.6 ORP Document: employees and the general public.
ORP/SID 72-2 Environmental Radioactivity Surveillance 3.1.10.1 Discussior—Included are facilities that are (or
Guide® were) used to produce, process, or store radioactive materials.
2.7 ICRP Document: Some examples are as follows:
ICRP-43 Principles of Monitoring for the Radiation Protec- (1) Nuclear reactor (power or research),
tion of the Publié (2) Fuel fabrication plant,
3. Terminology (8) Fuel reprocessing plant,

3.1 Descriptions of Terms Specific to This Standard: (4) Uranium or thorium mill

3.1.1 audit, n—formal systematic examination to verify ©) UFe_producpon plant,
adequate implementation. (6) Radiochemical laboratory, and

3.1.2 certified radioactivity standard source—calibrated (7) Radioactive waste processing or disposal site, or both.

radioactive source, with stated accuracy, whose calibration is 3-1-11 review n—critical evaluation to ensure inclusion of

certified by the source supplier, as traceable to the NationgtPPropriate principles. _

Radioactivity Measurements System (see Test Methods E 181), 3-1.12 survey plan n—document that describes the tech-
3.1.3 decommissianvt—to remove nuclear facilities safely Niques and procedures to be used to provide sufficient radiation

from service and reduce residual radioactivity to a level thafh€asurements to describe the radiation source present within a

permits release of the property for unrestricted use an@rédefined area. .
termination of any applicable licenses. 3.1.13 radiation protection plan n—document developed
3.1.4 decontaminationn—those activities employed to re- for & specific decommissioning project that describes the goals
duce the levels of (radioactive) contamination in or on struc2nd intent of the radiation protection program.
tures, equipment, materials and personnel. Five levels of 3.1.13.1Discussior—The radiation protection plan is an
decontamination are defined as follows: element of the radiation protection program and shall become
3.1.5 decontamination for decommissionjmg—at facilities ~ @n integral part of the decommissioning plan.
such as nuclear reactors or accelerators, where high radiation3.1.14 radiation protection procedures—documents used
fluxes have been present, structural materials may have b implement the radiation protection plan.
come radioactive through activation. Removal of such radio- 3.1.15 Radiation Protection Prograpm—actions applied to
active material (such as a reactor vessel or internals) constitutésdecommissioning project whose intent is to limit the expo-
“decontamination.” Removal of intact equipment or structuressure of workers, members of the general public, and the
containing radioactive material (such as internally contami€nvironment from radiation or radioactive materials, or both,
nated pipes, valves, pumps, tanks, etc.) also constitutegtnd the written documentation supporting these actions.
decontamination.” 3.1.16 radiation work proceduren—documentation used to
3.1.6 decontamination to reduce radiation levels specify protective measures and to specify personnel access
n—examples of this type of decontamination would be the uséequirements to radiation or radioactive materials, or both.
of chemicals to dissolve radioactive corrosion product deposits 3.1.16.1 Discussior—Control may be achieved through use
from the inside of a piping system or the removal of the topof a single document such as a Radiation Work Permit, which
layer of a concrete floor into which contaminants had beerspecifies the protective measures for particular work tasks, or it
embedded and had become a part of the concrete matrix. may be achieved through application of generic procedures and
instructions.
© Available from Department of Energy, National Technical Information Service, 3.1.17 raq!ologlcal Con.tr0| areas (RCA) n—area of a .
U.S. Dept. of Commerce, Springfield, VA 22161. nuclear facility or area being decommissioned where access is
7 Available from Institute of Nuclear Power Operations, 1100 Circle, 75 controlled for purposes of radiological protection.
Parakx\\,/?illya?)tlf?::ﬁ%Afﬁigsoingg?;ion Programs, 401 M St., SW, Washington, DC 3.'1'18. rgdlologlcal releas_e criteria n—Ieve_Is .Of _reS|du§1I_
20460. radioactivity at the completion of a decommissioning activity
° Available from Comitato Nazionale Per L’Energia Nucleare, Rome, Italy.  below which the object of the decommissioning may be
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released for unrestricted use to the general public. 8. Radiological Release Criteria

4. Significance and Use 8.1 The radiation protection plan should include a discus-

4.1 A program based on this guide will provide assurance tgion of the radiological criteria that will be used as the basis for
all concerned that the appropriate elements of radiation safef§€t€rmining the completion of decommissioning. These crite-

have been included to protect workers, the general public, and@ should be based upon applicable limits for unrestricted
the environment in proximity to the decommissioning activi_release. Decontamination for unrestricted release, if needed,

ties. should consider the specific radionuclides present, the material

4.2 Implementation of such a program will provide assur-contaminated such as soil or facility, and the potential end uses
ance to those agencies responsible for review or audit of th@f the item or area being decontaminated. The development of
decommissioning project that the requirements for radiatiodl® criteria should consider the type of measurement to be

protection have been addressed. performed, such as surface versus volume, and the medium to
be measured, such as air or water.
RADIATION PROTECTION PROGRAM
5. Radiation Safety Organization and Responsibilities 9. Radiological Survey Plans

5.1 The radiation protection plan should include a descrip- 9.1 There are many phases of a decommissioning project
tion of the radiological protection organization and the radiathat require a radiological survey plan. Surveys generally fall
tion safety responsibilities of each level of the decommissioninto three categories: planning surveys, operational surveys,
ing project organization from the individual worker to the and release surveys. The survey plan for each should include
project manager. This description should show the radiatiothe description of where the measurements are made, how they
safety organization interfaces and reporting responsibilities are made (direct measurement or samples), and what is to be

all levels of the project (see Note 2). measured (examples include soil samples, vegetation samples,
6. Radiological Control Areas (RCA) air samples, sur_faces, and_ bore hole Iogging_)._The survey plans
should emphasize any unique features requiring special proce-

res.

9.2 An environmental monitoring plan should also be pre-

ared to support the decommissioning project. This plan

hould be an independent document covering the environmen-

. - N & protection program from predecommissioning through un-
shall require a radiation work procedure. The Radiation I:)rofestricted release of the facility or conclusion of the decom-

tection Program _s_hould !nqlude procedures_ o d_etermlne Fhﬁﬂssioning project. The environmental monitoring plan should
radiological conditions within the area, that identify the anti- become an integral part of the radiation protection plan
contamination clothing, dosimetry, and respiratory protection 9.3 Since there are many factors that may influence the

required for RCA entry and that define the limitations for : -
working within the RCA. These procedures should include anymethOd and procedures to be used in support of an environ

restrictions for workers whose physical condition may limit mental monifofng plan, a detalled description.pf the grviron-
entry into or ability to operate within an RCA. The proceduresmental monitoring plan content is outside the scope of this

should describe the requirements for egress and checkout frognl“"de (sele the 3).
the RCA. 9.3.1 Planning Surveys

9.3.1.1 The primary objective of the planning surveys is to
Note 2—USNRC Regulatory Guides 8.8 and 8.10 provide guidance ordefine the radiation source terms with respect to isotopic

describing the relationships that should exist between radiation safety a’]ﬂentification, location, physical and chemical configuration,
the operating function and the importance of high level managemenénd radiation level

support of the radiation safety program.

6.1 The Radiation Protection Program should define thgju
conditions for designation of an RCA, the physical barriers an

administrative methods to control the spread of radioactivi
material, and the requirements to restrict personnel access f
purposes of radiation exposure control. Access to these are

9.3.1.2 The results of this survey must also be in sufficient
7. Sources and Types of Radiation detail to permit an engineering evaluation for selecting an
7.1 The radiation sources, to be encountered during deconappropriate decommissioning option. These results then form
missioning activities, shall be defined. Reviews of the operatthe basis for input into the engineering plan for decommission-
ing history of the facility (including interviews with past and ing and for defining elements of the radiation protection plan
present employees), coupled with nuclear analysis and detailewcessary to ensure that adequate environmental monitoring
radiological characterization surveys (see Section 9), should b&nd radiation exposure management procedures are imple-
used to provide this information. This description of radiationmented for the isotopic and physical forms present. Elements
sources should include the type of radiation such as alpha, betaf the engineering plan that have a direct bearing on the
gamma, or neutron; the isotopic composition, the physical antadiation protection plan include selection of the methods and
chemical form of the radioactive material, and the magnitudeextent of decontamination to reduce radiation and contamina-
and location of the radiation sources. This information istion levels, analysis and design of temporary and semi-
necessary for developing the instructions relating to radiatiopermanent radiation shielding, selection and evaluation of
instrumentation selection, radiation measurement techniquetgmote tooling techniques, and the performance of tradeoff
shielding requirements, selection of decontamination methodstudies among various radiation exposure reduction alterna-
contamination control methods, and personnel dosimetry sysives.
tems. 9.3.1.3 The survey plan must be developed to identify the
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