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ABSTRACT

NUREG/CR-6204 is a collection of questions and answers that wers originally issued in seven sets and which pertain to
revised 10 CFR Part 20. The questions came from both outside and within the NRC. The answers were compiled and
provided by NRC staff within the offices of Nuclear Reactor Regulation, Nuclear Material Safety and Safeguards, Nuclear
Regulatory Research, the Office of State Programs, and the five regional offices. Although all of the questions and answers
have been reviewed by attorneys in the NRC Office of the General Counsel, they do not constitute official legal interpretations
relevant to revised 10 CFR Part 20. The questions and answers do, however, reflect NRC staff decisions and technical
opinions on aspects of the revised 10 CFR Part 20 regulatory requirements. This NUREG is being made available to
encourage communication among the public, industry, and NRC staff concerning the major revisions of the NRC's standards

for protection against | adiation.
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FOREWORD

This report contains questions and answers concerning the major revision of 10 CFR Part 20 (10 CFR Part 20 Sections 20.1001 -
20.2402) and its implementation. The questions and answers in this report have been available to the public previously as seven
separate consecutive sets of questions and answers in the NRC Public Document Room; however, this report makes all of the
questions and answers from the suven separate documents availabie in 2 single, more convenient, form. (The NRC staff expects
to prepare, and make publicly available, additional questions and answers on this subject as questions anse during the implemen-
tation of the revised 10 CFR Part 20.)

These questions and answers were compiled by the NRC headquarters radiation protection staff primarily for use in training NRC
regional inspection staff members. As each set of question and answers was completed, it was made publicly available for
information of interested individuals and organizations and to encourage communications between the public and the NRC staff
concerning this major revision of the NRC's standards for protection against radiation.

The questions were provided by individuals and organizations outside the NRC and by NRC staff members. Answers to these
questions have been prepared and reviewed by NRC staff members in the NRC Offices of Nuclear Reactor Regulation (NRR),
Nuclear Matenial Safety and Safeguards (NMSS), Nuclear Regulatory Research (RES), Office of State Programs (OSF), and the
five NRC Regional Offices. The questions and answers also have been reviewed by attorneys in the NRC Office of the General
Counsel.

The questions and answers in this report are NRC staff positions on NRC regulatory requirements and guidance for radiation
protection (health physics). Therefore, these questions and answers are "heaith physics positions” as this term is defined in NRC
report number NUREG/CR-5569 Rev. |, Health Physics Positions Database, February 1994, Because all of the questions in
this report concern the new revision of 10 CFR Part 20 and related requirements, they have been compiled as a separate data base
rather than combining them with other health physics positions in a single data base. Consideration will be given in the future to
consolidating the two da‘a bases. Users of these data bases are invited to comment on the desirability of this potential

On February 3, 1994, the NRC published a notice of proposed rulemaking (59 FR 5132) that would amend 10 CFR Parts 19 and
20. Thus proposed rule would: (1) delete the definition of "controlled area” to make it clear that any area to which access is
restricted for the purpose of radiological protection is a "resiricted area” as defined in the regulation, (2) revise the definition of
"occupational dose” to delete reference to the "restricted area,” (3) revise the definition of "unrestricted area” to be consistent with
the deletion of the controlled area, (4) revise the provision entitled "Instructions to Workers," so that radiation protection training
will be provided to all persons with the potential to be occupationally exposed and (5) restore a provision to Part 20 that
whenever licensees are required to report exposures of individual members of the public to the NRC, then those individuals are to
receive copies of the report. These proposed amendments, if 1ssued in final form, would result in changes to the following (and
possibly other) questions and answers:

Section Question Numbers Section Question Numbers

10CFR 19.12 #95, #4411, #422 10 CFR 20.1301 #106, #203, #206, #384

10 CFR 20.1003 #25, #26, #66, #67, #80, #94, 10 CFR 20.1302 #28, #29,#104, #417
#119,#148 #412,#413 10 CFR 20.1502 #82, #126, #213, #429, #444

10 CFR 20,1201 #31, 433, #34, 477 10 CFR 20.1801 #129,#419, #450

10 CFR 20.1206 #136 10 CFR 20.1902 #27,#53

10 CFR 20.1208 #442 10 CFR 20.2107 #391

vii NUREG/CR-6204



Foreword

The answers to questions in this report do not constitute official legal interpretations, which can only be provided by the General
Counsel, and they do not refiect official NRC policy as approved by the Commission. The answers do reflect NPC staff decisions
and technical opinions on specific aspects of regulatory requirements.

Iy 7/ " 7L "ﬁn trw
Ztm,

LeMoine J. Cunminghem, Chief

Radation Protection Branch

Division of Radiation Safety and Safeguards

Office of Nuclear Reactor Regulation
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1. INTRODUCTION

This report contains questions asked by individuais outside
the NRC concerning the implementation, relevance, and
applicability of the revised 10 CFR Pan 20. Other ques-
tions and answers in this report were developed by the NRC
to further explain the revised regulations. The answers to
the questions have been provided by NRC staff members
within the offices of Nuclear Reactor Regulation, Nuclear
Material Safety and Safeguards, Nuclear Regulatory Re-
search, Office of State Programs, and the five regional
offices.

This report is the unedited contents of the original seven
question and answers sets. These were placed in the NRC
Public Document Room identified by their dates of issuance
and NRC accession numbers as shown below. The acces-
sion numbers are used by NRC staff to retrieve the original
documents from the NUDOCS system and by members of
the public to obtain copies from the NRC Public Document
Room.

Set Date I sued PDR Number

First 12/06/91 PDR-9112190258
Second 04/17/92 PDR-9205010117
Third 07/23/92 PDR-9207300261
Fourth 09/14/92 PDR-9209230012
Fifth 06/08/93 PDR-9306110303
Sixth 09/28/93 PDR-9310070005
Seven 10/29/93 PDR-9311050284

The NRC public document room can be contacted for copies
of the individual question and answer sets at the following
address and phone number:

»  Write: U.S, Nuclear Regulatory Commission
Public Document Room
2120 L Street, N.W.
Room LL6
Washington, DC 20013-7082
+  Telephone: (202) 634-3273
»  FAX: (202) 634-3343

Each question included in this report was assigned & unique
number for identification purposes, but not necessarily in
numerical order. It must be noted, however, that the
numbers were not all inclusive. Many of the question
numbers, particularly those in the range 151 - 370, were not
used, whereas others were deleted prior to the release of the
question and answer sets. In Appendix A of this report, a

numerical listing of the questions and answers, the question
andd answer set in which it was issued, and the most relevant
section under which it appeared are given. Appendix B of
this report contains a listing of the of the reguletory refer-
ences cited in this report. These include 10 CFR Part 19,
revised 10 CFR Part 20, 10 CFR Part 34, 10 CFR Past 50,
NUREG documents, Regulatory Guides, and others. In
Appendix C of the report, all questions and answers thai
pertain (o a particular regulatory reference are listed.

Each question and answer appears under the section of the
revised 10 CFR Part 20 to which it is most closely related.
The sections of revised 10 CFR Part 20 are in “arn arrang-
ed in order of their appesrance in the revised coce of federal
regulations. Following the 10 CFR Part 20 sections are
questions and answers relating to 10 CFR Part 19, 10 CFR
Part 50, regulatory guides, technical specifications, and
other topics. Unless otherwise indicated, references to the
Federal Register refer to a page number in the May 21,
1991 edition. This edition contained the major revision of
10 CFR Part 20 as s final rule on pages 23360-23474. The
questions and answers in this compilation include cor-
rections that were issued with question and answer sets 2-7,
inchusive, asxl other corrections of typographical errors.

With issuance by the U, §. Department of Energy (DOE) of
the U.S. DOE Radiological Control Manual (DOE/EH-
0256T) in June 1992, the committed effective dose aquiv.
lent (rather than the "annual effective dose equivalent”) is
used by DOE to assign internal dose received by personnel
at DOE facilities. This information updates the information
previously provided in the answer to Questions 76 and 83
(under 10 CFR 20.1204) and to Question 113 (under 10
CFR 20.2104).

10 CFR 20.1603, "Control of Access to Very High

Radiation Areas - Irradiators,” which is the subject of
question 130, was deleted from Part 20 effective 7/1/93.

NUREG/CR-6204



2. QUESTIONS AND ANSWERS

2.1 SUBPART A - GENERAL
PROVISIONS

16 CFR 20.1001 - Purpose

Question 407: (a) Does Part 20 apply to emergency
rsponse personnel such as city fire fighters? (b) If Part 20
does apply, would the radiation dose received by the work-
ers be considered to be an occupational dose or a public
dose?

Answer: (a) No. As stated in 10 CFR 20.1001, "Pur-
pose,” Part 20 applies to activities conducted under licenses
issued by the NRC. Emergency response activities such as
fire fighting by employees of a city fire department are not
conducted under a license issued by the NRC {even when
the fire being fought is in a facility of an NRC licensee).
Furthermore, as stated in 10 CFR 21.1001, nothing in Part
20 shall be construed as limiting actions to protect health
and safety. Thus, Part 20 doee not apply to emergency
response activities and workers such as fire fighting by
employees of a city fire department.

For NRC licensees, it is the Commission's intent that the
regulations be observed to the extent practicable duning
emergencies, but that conformance with the regulations
should not hinder any actions that are necessary to protect
public health and safety such as lifesaving or maintaining
confinement of radioactive materials (36 FR 23365). Also,
for nuclear power reactor licensees, a different part of the
regulations, 10 CFR Part 50, includes a requirement, in 10
CFR 50.47(b)(11), that the offsite emergency response plans
must include means for controlling radiological exposure of
emergency workers in an emergency. (Reference: 10 CFR
20.1001)

10 CFR 20.1002 - Scope

Question 5: Who is responsible for regulating radium  the
State or NRC?

Answer: The NRC regulates radium when it is in NRC-
licensed uranium or thorium ores (source material, as de-
fined in Past 20) or in tailings or wastes from processing
these ores (byproduct material, as defined in Part 20). The

control of radium that may be incidental to NRC-licensed
operations is evaluated by NRC as required by NEPA.
Releases of radium from a site, other than from NRC-
licensed material (ores or tailings), may be required to meet
State release limits. Also, an NRC licensee may be requir-
ed 10 get a State license for the radium in naturally-occur-
ring radioactive material (NORM) if the State requires a lic-
ense for the use and possession of this material. (Referen-
ces: 10 CFR 20.1001, 10 CFR 20.1002, 10 CFR 20.1003)

10 CFR 20.1003 - Definitions

Question 1: If a licensee decides to implement Part 20 in
mid-year, how does the licensee treat the annual dose lim-
its? Prorated? Add contributions from beginning of year
before the revised Part 20 was adopted?

Answer: The licensee must define the "year” consistent
with the definition in 10 CFR 20.1003. If a licensee intends
to implement the revised Part 20 at any time other than the
beginning of the year, the licensee must subtract the dose
received for the current year prior to the revised Part 20
dose being adopted from the revised Part 20 dose limit. The
difference need not be prorated. For example, assume a
licensee adopts the revised Part 20 on July 1, 1992, and
defines its dose year as January | - December 31. If the
worker had received 1.5 rems between January 1 and June
30, 1992, he or she would have (5 - 1.5) = 3.5 rems avail-
able for the remainder of the year. If the worker slready
has more than 5 rem (e.g., two 3-rem quarters), the licensee
must shift the worker to tasks in which the worker will
receive no occupational radiation exposure. (Reference: 10
CFR 20.1003)

Question 4: How is the dose from radon considered” What
about technologically enkanced radon at a licensed facility?
[Note: Technologically enhanced natural radiation sources
have been defined os "truly natural sources of radiation . . .
which would not occur without (or would be increased by)
some technological activity not expressly designed to
produce radiation.” Reference: T.F. Gesell and H.M.
Prichard, Heaith Physics 28, 361-366, April 1975.]

Answer: How the dose from radon is treated depends
upon the source of the radon. If the source is NRC-licensed
material such as mill tailings or ores, then the dose from

NUREG/CR-6204



Questions and Answers

radon and its particulate daughters should be included in
estimates of doses to workers or to members of the general
public (except for 40 CFR Part 190 evaluations which
exciude radon). If the source of the radon is from radium
that 1s not licensed or controlled by any agency, then the
dose from radon and its daughters is considered background
radiation and may be excluded from occupational or public
dose estimates, whether there is any technological enhance-
ment of the concentrations or not. Many states ure working
toward licensing certain materials containing radium and
these sources will need to be known to licensees even if they
are not the persons licensed by the States. (See definitions
of "background radiation,” "source material,” and "bypro-
duct material” in 10 CFR 20.1003). (References: 10 CFR
20.1001, 10 CFR 20.1002, 10 CFR 20.1003)

Question 25: Does the definition of a "member of the
public® mean "all” individuals? If so why is the exception
statement added to the definition?

Answer: No. A particular individual can be & "member of
the public” at some times and not at others. For example,
an individual who works at a nuclear power plant and re-
ceives an "occupational dose” is not & member of the public
while at work, but is & "member of the public® during off-
hours at home. (Reference: 10 CFR 20.1003)

Question 26(a): There has been some confusion about the
revised Part 20 requirements with respect to controlled
areas and when individuals are receiving a public or an oc-
cupational dose. Before asking questions involving specific
exposure scenarios (in parts b, ¢, and d of this questior),
does the NRC staff have any general guidance on these
topics?

Answer: Anyone attempting to answer questions about
which dose limits apply in & particular situation should be
familiar with the requirements of 10 CFR 20.1201, 10 CFR
20.1207, 10 CFR 20.1208, and 10 CFR 20.1301, and with
the definitions of the following terms in 10 CFR 20.1003:
occupational dose, public dose, member of the public, re-
strictew. area, controlled area, and unrestricted area.

q iooal D Public I

By definition, and with the exceptions given in the def-
initions of "occupational dose”, any dose received by any
individual in a "restricted area” is an "occupational dose.*
No one in a restricted area is & "member of the public.*
Outside "restricied areas” (i.e., in "controlled areas” or in
"unrestricted areas”), whether the dose to an individual is an
"occupational dose® or & "public dose” depends on whether
the dose receivad by the individual is (as specified in the

NUREG/CR-6204

definition of "occupational dose”) a dose received "in the
course of employment in which the individual's assigned
duties involve exposure to radiation and to radioactive
matenal from licensed and unlicensed sources of radiation,
whether in the possession of the licensee or other person.”
In other words, outside "restricted areas”, whether the dose
to an individual is an "occupational dose” or a "public dose"
{(anxl whether the occopational dose limits or the public dose
lumits apply to the mdividusl) depends on what the
individual is doing and not on what area (controlied or
unrestricted area) the individual is in when the dose 1s
received.

Different understandings of the meaning of the second part
of the definition of "occupational dose” (which begins ",

or in the course of employment . . .") has been a source of
much of the confusion with respect to applicable dose limits.
Generally, this part of the definition does not mean that any
dose received by an individual while working, regardless of
the type of work, is an "occupational dose.” Doses receiv-
ed by an individual while working outside & restricted avea
(in & controlled or unrestricted area) usually would be cate-
gorized as public dose when the dose received is within the
public dose limit (and is not likely to exceed that limit) and
the work being done is not closely connected (i.e., is only
casually connected) to the licensed activity.

L Dlacensi

The regulations (revised Part 20) allow licensees a certain
amount of discretion in developing a radiation protection
program that is suitable and practical to implement at the
licensee's location and for the licensee's particular set of
working conditions. For example, licensees are permitted by
the regulations to select the boundaries for restricted areas
and controlled areas. (Because licensees are not required by
10 CFR Part 20 to have controlled areas they may choose
whether or not to have controlled areas.) When an individ-
ual is to work in & controlled area or an unrestricted area,
the licensee should evaluate the individual's assigned duties
and determine whether a dose would be categorized as a
public dose or an occupational dose in accordance with the
definitions of these terms in 10 CFR 20.1003.

The following criteria that include both regulatory require-
ments and basic radiation protection philosophy will be used
in the NRC inspection program.

Restrcted Area

*  When an area satisfies both the definition of a restricted
area in Part 20 and the definition of a protected area in
Part 73, it is considered to be a restricted area for
purposes of compliance with 10 CFR Part 20.



Boundaries of restricted areas may be selected by licen-
sees but being selectsd, they shoukd be documented
(recorded) (good practice).

Access to restricted areas must be controlled, e.g., by
barriers, signs, or guards (§20.1003). Note: Areas
that can have personnel access controlled but that are
not being controlied (e.g., because the radiation source
has been removed) are not restricted areas.

Posting of a restricted area as a restricted area is not
required although other posting may be required within
the area (§20.1902).

Doses received by all individuals in restricted areas are
occupational doses (§20.1003).

individuals working in or frequenting a restricted area
must be provided training, as appropriate (§19.12).
Individusls entering a restricted area must be informed
that they are subject to occupational dose Lumits.
Effort must be made to maintain all doses ALARA
(§20.1101).

A decision must be made as to whether monitoring is
required (§20.1502).

Controlled Area

Controlled areas are not required (§20.1003).

As indicated in the preceding section, an area that
satisfies both the definition of a restricted area and the
definition of a controlled area is considered to be &
restricted area for purposes of compliance with 10 CFR
Part 20.

Boundaries of controlled areas may be selected by
licensees but should be documented (recorded) (good

practice).

Posting of & controlled area as u controlled area is not
required (§20.1902).

Doses received in controlled areas may be occupational
doses or public doses. Generally doses will be public
doses except when the licensee determines that an
individual receives exposure to radiation "in the course
of employment . . . .* [§20.1003, §§20.1301(b)}.

Questions aixl Answers

Doses are to be categorized as public doses (i.e., public
dose limits apply) whenever reasonable and practical
(good practice) (excopt for occupational doses).

In determining whether an individual in & controlled
area is to be categorized as an individual who receives
an occupational dose or as & member of the general
public, the more difficult decisions concern individuals
who may be occasionally exposed or whose assigned
duties are not closely connected to the licensed activity.
Such individuals include messengers, delivery men and
women, custodial workers, secretaries, clerical work-
ers, hospital volunteers, etc. Usually, such individuals
are consilered to be members of the public and the
doses they receive are well within the limits for mem-
bers of the public. However, if the assigned duties of
these individuals are closely and frequently connected
to the licensed activity, and their doses may approach
or exceed the limits for members of the public, the
doses such individuals receive are better treated as
occupational doses.

Only when doses are to be categorized as occupational
doses (i.e., occupational dose limits apply) do the fol-
lowing conditions apply:

. A decision must be mad : as to whether monitor-
ing is required (§20.1502).

- The licensee should have the ability to exercise
positive control over the individual's activities in
the controlied area.

- The licensee should provide appropriate instruc-
tions.

- The licensee should inform the individusl that
he/she is subject to occupational dose limits rather
than public dose limits (§19.12-this is an implied
requirement).

Individual Mambecs of the Bubli

Individuals in controlled areas and unrestricted areas
are members of the public unless they are receiving an
occupational dose (§20.1003 & §20.1301).

Licensees should apply lower dose limits (public dose
limits) to non-workers whenever possible and
reasonable (good practice).

An individual is not &8 member of the public when they
enter a restricted area (§20.1003).
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»  Effort must be made to achieve doses that are ALARA
(§20.1101).

Question 26 (b): Do occupational dose limits or public
dose limits apply to the doses received by the individuals
described in the following scenarios for nuclear power
plants?

I. Assume an individual employed by a licensee working at
a two-unit site (one nuclear plant and one fossil plant) is
permanently employed at the fossil plant, which is inside the
nuclear plant's controlied area. The individual does not
enter any restricted areas. What dose limits apply to that
individual while working at the fossil plant?

2. What dose limits apply to a pregnant taxi driver while
she is picking up and discharging passengers within the
controlled area (outside the restricted area) of a nuclear
power plant?

3 What dose limits apply (a) to construction workers who
are building a second nuclear power plant within the con-
trolled area (outside the restricted area) of the first nuclear
power plant at that site and (b) to secretaries in the adminis-
trative buikling within the controlled ares (outside the re-
stricted area)?

Answer: For scenarios #1, 2, and 3, the dose limits for
members of the public apply. However, if turbine shine
from the nuclear plant is such that the individuals in scen-
arios #1 (fossil plant workers) and #3 (construction workers
and secretaries) are likely to exceed the dose limits for
members of the public, the licensee should consider the
individual doses to be occupational doses and meet the
requirements for individuals who receive occupational
doses.

Question 26(c): Do occupational dose limits or public dose
limits apply to the doses received by the individuals des-
cribed in the following scenarios for a hospital?

A hospital has defined & controlled area as all areas within
the main building. These areas can only be accessed by
doors which open to the outside environment. In addition.
they have designated the hot lab s a restricted area. The
hot lab can only be accessed through the nuclear medicine
department.

1. Individual A is & maintenance worker. He is employed
by the hospital and has been assigned to repair ventilation
ducts in the nuclear medicine (NM) department. The job
st be performed during normal work hours; patient
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procedures will not be rescheduled. The ducts are not used
to ventilate the hot lab.

2. Individual B is an emergency room nurse employed by
the hospital. On frequent occasions she accompanies
patients to the nuclear medicine department for emergency
lung scans.

2. Individual C is not employed by the hospital but visits
the hoepital on & week] basis for the purpose of performing
preventive maintenance on the gamma cameras. He fre-
quently observes the nuclear medicine technologist during
patient stuchies to verify equipment operation.

4. Individual D is employed by the hospital as a caretaker.
During the summer he routinely cuts the grass outside the
hospital. Note: The hot lab has at least one outside wall.

Answer: Occupational dose limits apply to individuals B
(emergency room nurse) and C (who maintains gamma
cameras). The assigned duties of individuals B and C are
closely and frequently connected to the licensed activities.
Limits for members of the public apply to Individuals A
(who repairs a ventilation duct) and D (caretaker who cuts
grass). ThonliptddmiuoflndivkinhAuxleonly
remotely (and, in the case of Individual A, infrequently),
connected to the licensed activity and it is reasonable and
practical to apply the public dose limits.

Question 26 (d): Do occupational doses limits or public
dose limits apply to the doses received by the individuals
described in the following scenarios for a radiography com-
pany?

A large radiography company performs radiography both in
the field and in a hot cell within its plant. The hot cell is
located in the delivery bay. The company shares its physi-
cal plant with an affiliated company. UPS deliveries for
both companies come to the same bay area. The radio-
graphy company has defined its restricted area to be the hot
cell and its controlled area to be the delivery bay.

I. Individual E is a secretary employed by the radiography
company. Her desk, where she performs all administrative
assignments, is located in the delivery bay, adjacent to the
hot cell,

2. Individual F is a data entry clerk at the affiliated com-
pany. He is employed by a temporary agency on a 12-
month assignment. He is responsible for picking up all UPS
shipments (within the controlled ares).

3. Individual G is a co-worker of Individual E. He fre-
quently enters Individual E's office to use the telephone to



make personal calls during the course of a normal work
day.

Answer: Individual E (secretary): Assuming that the sec-
retary's location near a hot cell is essential, the occupational
dose limits apply.

Individual F (clerk): Limits for the general public apply.

There 15 only a casual connection between the individual's
assigned duties and the licensed activity that results in the
individual's exposure.

Indtvidunl G (co-worker): This individual is subject to the
dose limits for a member of the general public. He has not
entered » restricted area and his assigned duties do not
wvolve exposure to radiation and to radioactive material
from licensed and unlicensed sources of radiation.
(Reference: 10 CFR 20.1003)

Question 40: Assume a licensee has defined its compliance
year as January 1, 1993 to December 31, 1993, What is the
mechanism to change its definition of year? For example,
the licensee wants to monitor from January 31, 1994 to
January 30, 1995, how should it account for the lost days
Junuary | - 30, 19947 Is it acceptable to prorate the doses?

Answer: No. The question refers to the definition of
"year" in 10 CFR 20.1003. The licensee is not allowed to
make the one-step change as postulated in the example in
the question because that change involves omitting certain
days. Omitting days, even with dose proration, is not
allowed. However, the license could accomplish the desired
change in two steps, one step in each of two consecutive
years, that would give a "year" beginning 1/31 of one calen-
dar year and ending 1/30 of the following year. The first
step, using the example, would be a change, at the begin-
ning of 1993, to & "year" of 1/1/93 to 1/30/94 (13 months).
The second step would be a change, at the beginning of
1994, to a "year" of 1/31/94 to 1/30/95. This two-step
change meets the requirement of "years” that begin in
January with no day omitted or duplicated in consecutive
years. (Reference: 10 CFR 20.1003)

Question 57: The definition of a very high radiation area
(10 CFR 20.1003) and the requirement for control of access
to very high radiation areas specify an absorbed dose of 500
rads in an hour. Is this a deep dose, & shallow dose, or an
eye dose?

Answer: The 500-rad dose is interxled to be a deep dose,
evaluated at a tissue depth of 1 cm (1000 mg/cm’).
(References: 10 CFR 20.1003, 10 CFR 20.1602)

Questions and Answers

Question 66: This question concerns restricted area
limitations. At some sites for nuclear power plants the
restricted area has been defined as the site boundary. In
some areas routine public access was available with the
understanding that, should the need arise, public use of
these areas could be prohibited. Examples of this type of
access inchude fishing, visitor centers, and farming. This
type of use now appears to fall within the intent of the def-
wnition of controlled area and therefore, & new restricted
area boundary located somewhat nearer the plant must be
defined, in places where such uses exist.

The next physical boundary is a single fenced area, roughly
correspording to the security definition of owner countrolled
area. Station parking is routinely within this area and ac-
cess is provided through openings in the single fence which
are not continuously guarded. These openings are posted,
"No Trespassing.” The direct questions involved are:

a. Can this area (single fenced area) qualify as the restrict-
ed area boundary?

b. If 8o, are postings sufficient or would guards be
required?

¢. If posting is sufficient, what is the acceptable wording?
Answer:

4. Yes, access to this area could be limited so as to meet
the definition of a restricted area. However, it should be
recognized that the dose received by an individual in a re-
stricted area is an occupational dose that is subject to the
occupational dose limits in Subpart C of the revised Part 20
{or to the occupational dose limits of 10 CFR 20.101 in the
old Part 20) and the requirements in 10 CFR 19.12 on
instructions to workers. (See definitions of "restricted area”
and "occupational dese. ")

b. Although neither posting nor guards are required speci-
fically, access to a restricted area must, by definition, be
controlled. In the situation described in the question, sccess

control could be accomplished by posting or use of guards

¢.  Since posting is not specifically required (see b. above),
the wording is left to the discretion of the licensee.

NOTE: This answer also applies to research and test reac-
tors, fuel fabrication plants, and major radioactive materials
processors insofar as the conditions described in the ques-
tion for nuclear power plants apply to these other facilities.
(References: 10 CFR 20.1003, 10 CFR 20.1201, 10 CFR
20.1204, 10 CFR 20.1207, 10 CFR 20.1208, 10 CFR
19.12)
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Question 67: This question concerns water approaches to
nuclear sites. Several sites for nuclear power plants include
portions of navigable lakes or rivers within their licensed
exclusion areas. Obviously, the utility does not own these
areas. Would such boundaries as defined in our licenses
qualify as restricted areas, controlled areas, or unrestricted
areas’

Answer: The licensee cannot limit access to navigable
lakes or rivers that the licensee does not own; therefore,
these bodies of water cannot be part of & restricted area or
controlled area and must be considered to be unrestricted
areas. However, for the dose calculations for airborne ef-
fluents that are required by reactor technical specifications
and that are related to 10 CFR 50 Appendix I, doses are not
required to be calculated over such bodies of water,
(Reference: 10 CFR 20.1003)

Question 74: Dose rates are used to establish posting
requirements for radiation areas, high radiation areas, and
very high radiation areas. 10 CFR 20.1601(a)(1), "Control
of Access to High Radiation Areas," refers to a "deep-dose
equivalent” in describing when a control device should be
provided to reduce radiation doses below 0.1 rem in one
hour, thus implying that the "dose equivalent” in the defini-
tion of a "high radiation area” is the "deep dose equivalent”
[at & tissue depth of | cm (1000 mg/cm?)). Are the "dose
equivalent” in the definitions of *radiation area” and *high
radiation area” and the "dose” in the definition of "very
high rediation area” all considered to be at a tissue depth of
| cm (1000 mg/cm?)?

Answer: Yes. In addition see Question 57. (References:
10 CFR 20,1003, 10 CFR 20.1601)

Question 80: The revised Part 20 (§20.1003) provides
definitions of "member of the public,* *public dose,” and
“occupational dose.” These definitions are not consistent
with the definition of "member(s) of the public” defined (for
nuclear power plants) in Generic Letter 8901, Supplement
1 (NUREGSs 1301 and 1302).

Consider that typically, one would expect any individual
entering the "restricted ares” would be considered to be
occupationally exposed and not classified as a "member of
the public.” All individuals, including utility employees,
their contractors, and delivery people outside the "restricted
area,” in the "controlled area,” would be considered as
"members of the public.” The only exception is where &
utility employee or its contractor doing work in a portion of
the "controlled area” where public access has been restrict-
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ed due to radiological exposure considerations. This
concept is consistent with the revised rule.

Will the definitions of "member(s) of the public” in Generic
Letter 89-01, Supplement | (NUREGs 1301 and 1302) be
changed to be consistent with the definition of "member of
the public” in the revised Part 207

Answer: Yes. The NUREGs themselves will not be
changed; however, in a forthcoming Generic Letter on
model Technical Specifications that incorporate provisions
of revised Part 20, the definition of "member(s) of the
public® will be changed to be consistent with revised Part
20. See Question 26 and answer in the fourth set of
questions and answers for clarification of the definition of
"occupational dose.” (References: 10 CFR 20.1003,
NUREG-1301, NUREG-1302).

Question 93: In the definition of individual monitoring
devices, is there any reason electronic monitoring devices
are not mentioned?

Answer: No. The particular devices included in this
definition are a few examples, not # comprehensive listing,
of such devices. (Reference: 10 CFR 20.1003).

Question 94: Why was the "controlled area” defined?

Answer: The "controlled area,” which is not defined or
used in the old Part 20, was defined and used in the revised
Part 20 to provide regulatory recognition of the existence of
such areas and to clarify their regulatory status within the
context of 10 CFR Part 20. In a related change, in revised
Part 20, occupational dose limits no longer apply only in
restricted areas, and lower (public) dose limits no longer
apply to everyone outside a restricted area. Thus, under the
old Part 20, an individual who receives an occupational dose
in a controlled ares is subject to the same (low) dose limit as
& member of the public in that same aren. Under the revis-
ed Part 20, an individual who receives an occupational dose
n a controlled area is subject to the occupational dose
limits, but a member of the public in the same controlled
area is subject to the (lower) dose limits for members of the
public. (Reference: 10 CFR 20,1003).

Question 96: (a) The roentgen (R) 15 not defined or used in
revised Part 20; kowever, many survey instruments and
computer records show dose rates in terms of "mR/h" or
"R/h." Will these survey instrument face pieces and com-
puter forms have to be changed when revised Part 20 is im-
plemented? (b) Most radiation instrumentation is currently




calibrated in units of roentgens rather than rads. A roentgen
of x- or gamma-raciation in the energy range of 0.1 - 3
MeV produces 0.96 rad in tissue. Will these instruments
need 1o be recalibrated to account for thus difference.

Answer: (a) No. The survey instruments will not need to
be changed. See Question 428 for additional information
concerning the use of the unit "roentgen” and its subunits,

(h) No. It may be assumed that one roentgen equals one
rem or & more accurate conversion factor may be used.
(References: 10 CFR 20.1003, 10 CFR 20.2101).

Question 119: s it permissible under 10 CFR Part 20 for a
licensee to have a controlled area that is controlled for
purposes of radiation protection but that 1s not & restricted

area’

Answer: No. By definition, in Part 20, a "restricted area
means an area, access to which is humited by the licensee for
the purpose of protecting individuals against undue risks
from exposure to radiation and radioactive materials.” As
stated in the answer to Question 26(s) under the heading
"Controlled Area™ ". .. an area that satisfies both the
definition of & restricted area and the definition of a
controlled area 15 considered to be a restricted area for
purposes of compliance with Part 20." (Reference: 10 CFR
20.1003)

Question 144: When will licensees be permitted to use
weighting factors other than one to determine and record
external whole body dose (effective dose equivalent from
external sources) as the occupational dose of record?

Answer: After the NRC has received and approved an
application for the use of weighting factors (W) other than
one for obtaining the effective dose equivalent. See the
discussion of the comment on the use of effective dose equi-
valent for external exposure in the Statement of Considers-
tions (56 FR 23368, third column and 23369, first column).
The response to the comment concludes with the statement
that "The use of other weighting factors for external
exposure may be approved on a case-by-case basis upon
request to the NRC.* (Reference: 10 CFR 20.1003).

Question 148: What is the dose limit for a member of the
public n & restricted area?

Answer: By definition (10 CFR 20.1003), the dose re-
ceived by an individual in a restricted area is an occupa-
tional dose. Also, by definition, "member of the public”

Questions and Answers

means an individual 1 a controlled or unrestricted area (not
an individual wn a restricted area). Therefore, the occupa-
tional dose limits (and not the dose limits for individual
members of the public) apply to the dose received by any
individual in & restricted area. See related Question 26.
(Reference: 10 CFR 20.1003).

Question 149: 10 CFR 20.1003 defines the shallow-dose
equivalent as the dose equivalent at  tissue depth of 0.007
cm. (8) Does this mean that the dose to the skin of the
whole body is the sum of the non-penetrating dose
equivalent (beta and low energy photons) and the deep dose
equivalent? (b) Is it proper to calculate the extremuty dose
by summing the dose equivalent rreasured on an extremity
dosimeter (which may only be worn for part of the
monitoring period) with the deep dose equivalent”

Answer: General response: 10 CFR 20.1502 requires
monitoring of external dose for individuals who are likely to
receive, in & year, a dose in excess of 10% of the applicable
limits. Requirements to measure/assess the dose equivalent
at depths of 0.007, 0.3, and 1 cm exist under old Part 20 as
well as revised Part 20. In old Part 20, these requirements
are inchuded in the instructions for Item § of NRC Form §.
In the revised Part 20, these requirements are in Part 20
itself, together with new dose limits and special names n
the definitions for the dose equivalents at these three depths.
The only explicit requirements concerning the precision and
accuracy of personnel dosimetry are the NVLAP
accreditation requirements, which are the same in old Part
20 [10 CFR 20.202(c)} and revised Part 20 [10 CFR
20.1501(c)]. Methods that have been acceptable for
measuring/assessing dose equivalent at these three depths in
the past should continue to be acceptable in the future.

Answers to the specific questions are as follows:

(a) No. The "dose to the skin of the whole body" is the
shallow dose equivalent. The shallow-dose equivalent 1s the
dose equivalent at a depth of 0.007 cm (7 mg/cm®) from all
types of radiation, whether "penetrating” (such as gamma
rays and neatrons) or "non-penetrating” (such as weak beta
radiation and lower epergy x-rays).

(b) No, not in general. The question does not make it clear
whether or not the dose summing is for dose during the
same tirne period. It is never proper to calculate an ex-
tremity dose (shallow-dose equivalent) for a particular time
penod by adding a deep dose equivalent to the shallow-dose
equivalent. If the question refers to a monitoring period
during which an extremity dosimeter (measuring shallow-
dose equivalent) was used only part of the tune, but during
which a whole-body dosimeter was used all of the time, the
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answer depends on the circumstances of the individual's
exposure. It would be acceptable to assume, for the times
during which the extremity dosimeter is not used, that the
extremity dose (shallow-dose equivalent) is equal to the
shallow-dose equivalent measured by the whole-body dosi-
meter. If only the deep-dose equivalent is measured by the
whole-body dosimeter, it would be acceptable to assume,
for times during which the extremity dosimeter is not used,
that the extremity dose is equal to the deep-dose equivalent
(measured by the whole-body dosimeter) if it can be shown
thet types and levels of radiation to which the extremity was
exposed would not have resulted in a significantly higher
shallow-dose equivalent to the extremity than the deep dose
equivalent to the whole body. (Reference: 10 CFR
20.1003)

Question 150: 10 CFR 20.1003 defines tissue monitoring
depths of 0.007, 0.3, and 1 cm for shallow, eye, and deep-
dose, respectively; (a) Is it important to measure at (or
extrapolate the measurements to) these exact depths? (b)
could the eye and deep-dose both be determined at 0.3 cm?

Answer: See the "general response” in the answer to
Question 149,

(a) As under the old Part 20, it is important to measure (or
to extrapolate measurements to, or otherwise assess the dose
equivalent) at a reasonable approximation of these depths.

(b) No. The deep-dose equivalent is, by definition, the
dose equivalent at a depth of 1 cm, not 0.3 cm. However,
the dose at 0.3 cm (eye dose) would usually be a
conservative approximation (overestimate) of the dose at |
cm (deep-dose). (References: 10 CFR 20.1003)

Question 412: This question refers to the answer to
Question 26(b) under §20.1003. What is the basis for using
u dose threshold to deciude whether & person s categorized
as & member of the public or as occupationally exposed?
The definitions do not specify a dose threshold.

Answer: Question 26(b) asked whether occupational or
public dose limits apply to individuals, described in three
different scenarios, who are exposed within controlled areas
(outside any restricted areas) at & nuclear power plant.
These scenarios described (1) a fossil plant worker, (2) a
pregnant taxi driver, and (3) construction workers building a
second nuclear power plant and secretaries in the adminis-
trative building. The answer to Question 26(s) states that
the public dose limits apply to the individuals in &ll three
scenarios, but the answer also states that if turbine shine
from the nuclear plant is such that fossil plant workers, con-
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struction workers, or secretanies (but nat the pregnant taxi
dniver) *. . . are likely to exceed the dose limits ror mem-
bers of the public, the licensee should consider the indivi-
dual doses to be occupational doses and meet the require-
ments for individuals who receive occupational doses.” The
basis for this answer is the NRC staff's understanding of the
intent of the definition of "occupaticnal dose”, specifically,
that portion which states that "occupational dose means the
dose received by an individual . . . in the course of employ-
ment in which the individual's assigned duties involve
exposure to radiation . . . ." This understanding of the
definition is also expressed in more general terms in the
answer to Question 26(a). (Reference: 10 CFR 20.1003)

Question 413: This question refers to the answers to
Questions 66 and 31 under §20.1003 and §20.1201, respec-
tively, and to Question 26(d) under §20.1003. Simply
designating an area as a restricted area so you can control
everyone at occupational dose limits is a perversion of every
radiation protection principle published. Of course, this 1s
Jjust my opinion. I hope NRC will revise its interpretation
of this definition.

For example, a secretary in a nuclear medicine clinic with-
out any direct person-to-person contsct with patients should
not be subject to occupational limits just because she is in a
restricted area. Many other examples could be cited, and
some that are more in the gray area should be examined
carefully. Clearly, there is a significant population of
exposed persons that are not being held to the proper
standard. The following statement refers to the answer to
Question 26(d) concerning "individual E." In spite of the
definition of occupational dose, mere geography is not
Justification for classifying a person as & radiation worker.

Answer: The questioner appears to object to the definition
of "occupational dose” that states that "occupational dose
means the dose received by an individual in a restricted area
or...." The NRC cannot change this definition by
revising its "interpretation of this definition.” The definition
can only be changed by rilemaking.

While there may have been a iack of clarity in the referenc-
ed answers, our intention is that licensees should not engage
in & practice of "simply designating an area as a restricted
Area 0 you can control everyone at occupational dose
limits.” Question 66 asks if a simple fenced area can quali-
fy as & restricted area and the answer is yes, provided it is
the licensee's purpose to limit access for the purpose of
controlling radiation exposures. Question 31 asks if stu-
dents and volunteers (such as nuclear medicine students and
"candy stripers” who transport nuclear medicine patients or
perform volunteer work in a nuclear medicine department)




are subject to occupational dose limits. The answer to thus
question 1s that these individuals are subject to the occupa-
tiona] dose limits because, and provided that (as the question
implies), the type of work they are assigned involves ex-
posure to radiation; it does not matter where (in which area)
thev are working Question 26(d) asks if the occupational

do e limits or public dose limits apply to "Individual E," &
secretary for a radiography company, who works in a
"controlled area” next to a "restricted area” containing a hot
cell. The answer is that the occupational dose limits apply),
again because the type of work assigned presumably in-
volves exposure to radiation since it must be performed near
the hot cell. (References: 10 CFR 20.1003, 10 CFR
20.1201).

Question 434: How are occupational dose limits applied in
regard to the revised Part 20 definition of "year"? The
purpose of this question is to obtain additional clarification
of the intent and application of the "year" as it is defined 1n
the revised Part 20 and discussed previously in Question 40,
Apparently, licensees may establish & year that is other than
January | through December 31 (e.g., Question 40 address-
es a year that is from January 31 of one year through
January 30 of the following year). In responding to the
question, consiler the following example. A worker
receives dose sequentially at facilities of two different
licensees, the first licensee using s year of January 1 -
December 31, el the second licensee using a year of
January 31 - January 30. The worker receives 4 rems total
effective dose equivalent (TEDE) at the facility of the first
licensee during the period January 1 - January 30, and then
transfers to the second licensee's facility, arriving for work
on February 1. For work performed at the second licen-
see's facility, is the individual's remaining available TEDE
| rem or 5 rems?

Answer: Five rems. For a particular licensee, the relevant
tume peniod for determining compliance with an annual dose
limit 1s the year beginnung and ending 01 the dates specified
by that licensee, providing that the time period chosen by
the licensee is consistent with the definition of “year” in 10
CFR 20,1003, In the example provided, the worker started
work al the facility of the second licensee at the beginning
of that licensee's "year” and, therefore, the worker had no
prior occupational dose during that licensee's "year.”
(Reference: 10 CFR 20.1003).

10 CFR 20.1004 - Units of Radiation Dose

Question 73: Table 1004(b).2 does not inchude entries for
“cold* neutrons, (e.g., 7 x 10° MeV neutrons) which are
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used in experiments at some research reactor facilities,
What values of the quality factor, Q, and the fluence per
unit dose equivalent shoukd be used for "cold" neutrons”?

Answer: The values for "thermal neutrons” should be used
until the use of other values is approved by the NRC.
(Reference: 10 CFR 20.1004 Table 1004(b).2)

10 CFR 20.1008 - Implementation

Question 30: If a license condition ties the licensee to a
section in the old Part 20 and there is no corresponding
section in the revised Part 20, does the requirement in the
old Part 20 stay in effect after implementation of the revised
Part 20,

Answer: Yes. See 10 CFR 20.1008(e). The license
conition that ties the licensee to a section in the old Part 20
"remains in force until there is a technical specification
change, license amendment, or a license renewal that
maodifies or removes this condition,” (Reference: 10 CFR
20.1008(e))

Question 58: Before implementing all of the provisions of
the revised Part 20, would a licensee be in violation of 10
CFR 20.1008(a) if the licensee voluntarily adopted the pro-
visions of 10 CFR 20.1208 for protection of the embryo/
fetus?

Answer: No, licensees can voluntarily provide protection
for the embryo/fetus in accordance with the provisions of 10
CFR 20.1208 before implementing all of the provisions of
revised Part 20. However, licensees would have to be clear
that they are nat "adopting Part 20" because that would
require it to be adopted in full. (References: 10 CFR
20.1008(a), 10 CFR 20.1208)

Question 65: The following question concerns OMB
approval of the information collection requirements of the
revised Part 20. Section 20.1008 indicates that licensees
shall implement the provisions of all sections of revised Part
20 on or before January 1, 1993 and that if a licensee
chooses to implement revised Part 20 before then, the
licensee shall implement all provisions of revised Part 20
not otherwise exempted by subsection 20.1008(d). How-
ever, section 20.1009 says that the information collection
requirements of the revised Part 20 will not become effec-
tive uniil OMB approves them. Does this mean that before
OMB approval is obtained, a licensee can implement all of
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the provisions of the revised Part 20 gxcept the wnformation
collection requirements”

Answer: OMB approval of the information collection
requirements of revised Part 20 was obtained on January 24,
1992, with the exception of NRC Forms 4 and 5. OMB
approval for these forms is expected in the future.
(References: 10 CFR 20.1008, 10 CFR 20.1009)

2.2 SUBPART B - RADIATION
PROTECTION PROGRAMS

10 CFR 20.1101 - Radistion Protection
Programs

Question 7: Relative to 10 CFR 20.1101, radiation protec-
tion programs, what would a typical radiography licensee
have to do beyond what that licensee is doing now?

Answer: Ensure that the program was documented and
review the program's content and ‘mplementation periodi-
cally (at least annually). (See Regulatory Guide 10.6 for
additional information). If the licensee does not have a
radiation protection program, then such a program must be
developed. (Reference: 10 CFR 20.1101)

Question 11: Should the Radiation Protection Program be a
stand-alone document or can it be the sum of many docu-
ments or manuals (e g., a requirement for HP audits includ-
ed &5 part of a QA sudit program document)?

Answer: Section 20.1101 requires a documented radiation
protection program. This documentation does not have to
be a stand-alone document but it must be reviewed annually.
(Reference: 10 CFR 20.1101)

Question 62: With 10 CFR 20.1101(b) making ALARA a
requirement (“shall” instead of a "should”™), does the NRC
staff plan or anticipate any significant change in inspection
program focus or in enforcement activity with respect to
ALARA for occupational exposure at nuclear power plants?

Answer: No. In general, the recent performance of the
nuclear power reactor industry has been good with respect
to efforts to achieve occupational doses that are ALLARA.
Collective doses (person-rem) for both PWRs and BWRs
have been declining since the early 1980s. The NRC staff
is not planning any significant change in the depth or scope
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of inspections with respect to ALARA and, therefore, no
significant change in the inspection program and proce-
dures. NRC headquarters does plan to review all draft
notices of violation of 10 CFR 20.1101(b) in order to
monitor proposed enforcement actions in this area to ensure
that a reasonably consistent approach is established. Con-
sistent with current and past policy, the NRC Regional
Offices will continue to allocate increased inspection re-
sources (e.g., ALARA team inspections) to inspections of
poor ALARA performers. (References: 10 CFR
20.1101(b))

Question 99: The following questions concern the relation-
ship of emergency plans for nuclear power plants to 10 CFR
20.1001 ("Purpose”) and 10 CFR 20.1101 )"Radiation
Protection Programs”). (a) To what extent do radiation
protection programs need to be established such that during
emergency conditions, the revised Part 20 can be complied
with? (b) For example, in order to comply with the new
EPA "Manual of Protective Actions For Nuclear Incidents”
October 15, 1991, do germanium counting systems need to
be established to analyze air samples for iodines and par-
ticulates, and computer programs to calculate CEDE, so that
CEDE can be added to external dose to get TEDE? (c) Do
emergency survey/plume chase teams nesd to wear breath-
ing zone air samplers?

Answer: (a) In general, the revised Part 20 contains no
new requirements that would make changes necessary in
existing radiation protection programs as they relate to
emergency conditions, 10 CFR 20.1001 includes the sen-
tence, "However nothing in this part shall be construed as
limiting actions that may be necessary to protect public
health and safety,” and the intent of this sentence is discus-
sed in the statement of considerations (56 FR 23365, first
column). NRC requirements concerning emergencies at
NRC-licensed facilities (i.e., nuclear power plants and fuel-
cycle licensees) are contained in 10 CFR Parts 30, 40, 50,
and 70, and no conforming changes to these requirements
were needed as a result of the revised Part 20. (b) and (¢)
See answer tc (a). With regard to the offsite emergency
workers such as fire fighters, law enforcement officers, civil
defense workers and environmental field team members, the
EPA manual provides guidance given in Table 2-2 titled
"Cuidance on Dose Limits for Workers Performing Emer-
gency Services.” In addition to the refinements in the dose
limits, the revised EPA Manual uses the CEDE and the
TEDE concept. There are no changes necessary with
respect to the monitoring of the external exposure levels of
these workers in the early phase of an accident except as
noted in the referenced table. The question is, therefore,
how to account for the inhalation dose of offsite emergency
workers to prevent them from exceeding their limits, Due



to the urgency of offsite response in the early phase of an
accident, it will not be practical to set up air samplers at
numerous locations and analyze those samples in a timely
manner. Air samples and radiation measurements taken by
the field monitoring teams will be valuable to determine the
dose to emergency workers after the fact, but will be of
littie value during the actual performance of emergency
tasks, since some form of real time exposure rate indication
s needed. To create this real time indication, a correction
factor can be developed that when mulitiplied by the emes-
gency worker's dosimeter reading can provide & conserva-
tive estimate of the inhalation dose. The NRC and FEMA
are currently investigating this issue. After appropnate
review the NRC and FEMA will provide guidance for
offsite agencies to use. (References: 10 CFR 20.1001, 10
CFR 20.1101, 10 CFR 50.47)

Question 118: 10 CFR 20.1101(c) requires that each
licensee "periodically (at least annually) review the radiation
program content ankl implementation.” A nuclear power
plant has many reviews and audits (including quality assur-
ance audits) of various aspects of their radiation protection
programs during & year and reviews are on a schedule that
covers all phases of the program on a 2-3-year review cycle.
Is this acceptable to the NRC?

Answer: Yes, provided that the combination of these
reviews and audits covers program content and implemen-
tation. Reviews and audits at nuclear power plants should
incorporate the following features to assess procedural
compliance, technical performance, implementation, and
effectiveness of the facility radiation protection program.

+  Radiation protection supervisory reviews

Onsite rachaticn protection supervisors should periodi-
cally perform and document reviews of the effective-
ness of the radiation protection staff in such areas as
radiological work practices, work monitoring, proce-
dural compliance, and survey adequacy.

+  Quality sssurance audits

Quality assurance audits shoukl be performed by the
onsite auditing group. Personnel in the suditing group
should have sufficient radiation protection training or
experience 50 they can determine whether radiation
protection functions are being performed as required.
The quality assurance program audits should meet the
requirements of Appendix B to 10 CFR Part 50.

+  Corporate or contract audits

Questions and Answers

Offsite (corporate or contract) audits anl evaluations
shoukl be performed to determine whether the radiation
protection program complies with the regulations and
other requirements and whether plant-wide objectives
are being met as well as to identify needed program
improvements. (Reference: 10 CFR 20.1101)

Question 133: 10 CFR 20.1101(b) requires licensees to
use, to the extent "practicable,” procedures and engineering
controls hased upon sound radiation protection principles to
achieve doses that are ALARA. The ALARA concept
emphasizes dose-reduction technigues that are reasonable
considening costs.

However, "practicable” may imply something that has been
proposed and seems feasible but has not been actually tested
in use. "Practical” is more consistent with the ALARA con-
cept because "practical” implies "sensible”, "mvolving good
judgement” and "proven success in meeting the demands
made by actual living or use.” In making decisions about
ALARA procedures and engineering controls, will licensees
be permutted to interpret "practicable” as "practical"?

Answer: In the context of this regulation, the word "prac-
ticable does not have the connotations attributed to it in the
question. 10 CFR 20.1003 states that "ALARA . . . means
meking every roasanable effort to maintain exposures to
radiation as far below the dose limits in this part as s
practical . . . " (emphasis added). The discussion of 10
CFR 20.1101(b) in the preamble to revised Part 20 (56 FR
23367) includes the following statement: "Compliance with
this requirement [10 CFR 20.1101(b)] will be judged on
whether the licensee has incorporated measures to track
and, if necessary, to reduce exposures and not whether
exposures and doses represent an absolute minimum or
whether the licensee has used all possible methods to reduce
exposures.” Thus the use of the word "practicable” ia 10
CFR 20.1101(b) does not imply procedures and engineering
controls that are unproven. (Reference: 10 CFR 20.1101)

Question 134: 10 CFR 20.1101(c) requires a periodic (at
least annual) review of the radiation protection program as
defined in 20.1101(a). 10 CFR 20.1101(a) refers to 10
CFR 20.2102 for recordkeeping requirements. {a) Does the
use of the word "audit® in 10 CFR 20.2102(s) require
records for all audits that are performed in addition to the
periodic review? (b) Are the reviews required by 10 CFR
20.1101(¢) also consilerad to be audits that are subject to
the quality assurance criteria specified in 10 CFR Part 50,
Appendix B, XVIII?
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Answer: (a) No. The recordkeeping requirements of 10
CFR 20.2102()(2) apply only to audits and reviews per-

formed by the licensee tc comply with 10 CFR 20.1101. If
the review is perforined annually, then only the records of

(b) No. The requirements of Parts 20 and 50 are separate
requirements.  Mowever, quality assurance audits of aspects
of the radiation protection program at nuclear power plants
pursuant to the requirements of 10 CFR Part 50, Appendix
B, XVIII, may pactially satisfy the requirements of 10 CFR
20.1101{c). (Reference: 10 CFR 20.1101, 10 CFR
20.2102).

Question 380: Nuclear power plant licensees are required
to meet the quality sssurance criteria in i0 CFR Part 50
Appendix B. Regulatory Guide 1.33 describes & program
acceptable to the NRC staff to demonstrate compliance with
10 CFR 50 Appendix B requirements anxl inchudes guidance
reganding the documentation, use of procedures and periodic
review of radiation protection programs. Does commitment
to and conformance with 10 CFR Part 50 Appendix B and
Regulatory Guide 1.33 fully meet the requirements of 10
CFR 20.1101(a) and (c)? Note: The answer to Question
118 provided previously did not clarify if additional require-
ments are imposed on nuclear power plants by 10 CFR
20.1101(a) and (c) that are new or different froin the

previously applicable requirements.

Answer: No. See related question 134 and answer, 10
CFR Part 50 Appendix B and 10 CFR 20.1101(a) and (¢)
are different requirements, 10 CFR Part 50 Appendix B
establishes quality assurance requirements for the operations
of muclear power plant safety-related structures systems and
components. 10 CFR 20.1101(a) requires each license to
develop, document, and implement a radiation protection
program commensurate with the scope and extent of
licensed activities and sufficient to ensure compliance with
the provisions of Part 20. 10 CFR 20.1101(c) requires
periodic reviews of that radiation protection program.
Although for nuclear power plants, there is some overlap
between the requirements of 10 CFR 50 Appendix B and the
requirements of 10 CFR 20.1101(a) and (), they clearly are
different requirements. For example, some aspects of the
radiation protection program established pursuant to 10 CFR
20.1101 (a) may not be considered "safety related” within
the meaning of this term in 10 CFR 50 Appendix B. The
reference to 10 CFR Part 50 Appendix B in the answer to
Question 118 was provided in the context of a discussion of
quality assurance audits and was not an idication that
"commitment to and conformance with Appendix B and
Regulatory Guide 1.33 fully meet the requirements of
§20.1101(a) and (c)." (References: 10 CFR 20.1101).
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Question 381: (a) For nuclear power facilities does confor-
mance with Regulatory Guides 8.8 and 8.10 fully meet the
requirements of 20.1101(b) regarding ALARA programs”
(b) If not, does the NRC plan to update these Regulatory
guides to conform (o new requirements’?

Answer: No, to both questions. (a) Regulatory Guide 8.8
Rev. 3 is now (in 1993) 15 years old, the second proposed
revision to this guide is now 11 years old, and Regulatory
Guide 8,10 is 16 years old. These guides do not adequately
cover all the means that the nuclear power industry has
developed and shown to be practical and cost-effective for
maintaining occupational doses ALARA. For example,
these guides do not recognize the importance of water
chemistry controls and radiation source and field controls
for maintaining doses that are ALARA.

(b) The NRC staff has not yet established a scheduie for
updating these guides. The staff did issue Draft Regulatory
Guide DG-8004, "Radiation Protection Programs for
Nuclear Power Plants,” to provide guidance on compliance
with 10 CFR 20.1101, *Radiation Protection Programs, "
including guidance on the ALARA requirements of 10 CFR
20.1101(b). However, representatives of the nuclear power
industry stated that this guide was not needed and it has
been wiuslrawn, (Reference: 10 CFR 20.1101).

2.3 SUBPART C - OCCUPATIONAL
DOSE LIMITS

10 CFR 20.1201 - Occupational Dose Limits
for Adults

Question 2: What are the reqnirements for including dose
from non-NRC-licensed sources (x-rays, accelerators,
NORM) as part of occupational dose?

Answer: The combined total of the doses from licensed
and unlicensed sources (other than backgre ' and medical
radiation) must be below the Part 20 occupational dose
limits. The requirament for inclusion of doses from non-
licensed sources is intended to account for occupational
doses received while working for activities or with materials
that are licensed or controlled by organizations other than
the NRC, e.g., states, DOE, etc.. Thus licensees must
record and add the doses from non-licensed sources to the
doses from licensed sources to obtain the total dose for
comparison with the occupational limit. (References: 10
CFR 20.1001, 10 CFR 20.1002, 10 CFR 20.1003, 10 CFR
20.1201)



Question 3: What do you do about hot particles?

Answer: Until changed by rulemaking, the dose limits in
Part 20 (10 CFR 20.1201(a)(2)) apply. Special rulemaking
on "hot particles” is still pending. Until rulemaking is ac-
complished the NRC will continue handling hot particle
enforcement issues in accordance with the stated Enforce-
ment Policy published in the Federal Register (55 FR
31113, 7/31/90) and transmitted to nuclear reactor licensees
as Attachment 2 to NRC Information Notice 90-48 (8/2/90).
(References: 10 CFR 20.1201, U.8. NRC Enforcement
Policy)

Question 6: What if an NRC licensee hires « DOE em-
ployee who earlier in the year received an internal exposure
of less than 5 rems anoual effective dose equivalent, but
greater than 5 rems committed effective dose equivalent?

Answer: Previous occupations! exposures, even those
received at an unlicensed DOE facility, count against the
limit. The worker could not be allowed further radiation
exposure for the year (except a planned special exposure).
Note: There are also licansed DOE facilities. (References:
10 CFR 20.1201, 10 CFR 20.2104)

Question 31: Are students and volunteers subject to the
occupational dose limits? For example, nuclear medicine
students, or "candy stripers” that transport nuclear medicine
patients or perform volunteer work in a nuclear medicine
department.

Answer: Occupational dose is defined in revised Part 20
as "the dose received by an individual in a restricted area or
in the course of amploymant in which the individual s
assigned duties involve exposure to radiation . . ." In the
question above, the individual's assigned duties do involve
exposure to radiation as a necessary feature of those duties;
therefore, the students and volunteer are subject to the
occupational dose limits. (Reference: 10 CFR 20,1003, 10
CFR 20.1201)

Question 33: What is the dose limit for vieitors entering a
restricted area (e.g., visitors o & hospital, patients' rela-
tives, escorted tourists)?

Answer: Occupational dose limits apply to all individuals
who enter a "restricted area.” This is also the case under
the old Part 20. "Visitors to a hospital, patients' relatives,
escorted tourists” who do not enter a restricted area are not
subject to the occupational dose limits. Therefore, there is a
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neoed to clearly designate the particular areas in a hospital
that are “restricted areas.” (Reference: 10 CFR 20.1201)

Question 34: What are the applicable radiation limits in &
controlled area if the licensoe does not allow members of
the public to enter the area?

Answer: Occupational dose limits apply to individuals who
receive an "occupational dose" in a "controlled area." (See
definitions of "occupational dose” and "controlled area” in
10 CFR 20.1003.) (References: 10 CFR 20.1003, 10 CFR
20.1201)

Question 41: Licensee A questions a new employee abhout
outside employment. The employee states that he is only
working at that facility. After 3 months, the employee starts
working, in the evenings, at another licensed facility
(Licensee B). The employee does not tell A about B;
therefore, Licensee A does not take the exposure received
by the employee at facility B into account when he calcu-
lates the employees annual total effective dose equivalent
(TEDE). Will Licensee A be in noncompliance for not
knowing about the dose received by the employee at Licen-
see B? If licensee A was made aware of the exposure at
Licensee B after-the-fact, must Licensee A go back and
account for this exposure when calculating TEDE? If
Licensee A finds out about the worker's exposure at Licen-
see B after the year's end, and if the sum of the exposures
oxceeded the annual limit, is Licensee A obligated to record
and report the overexposure and deduct it from the 25 rem
lifetime PSE limit?

Answer: In order to meet the requirements of 10 CFR
20.1201(f), the licensee must establish some means to have
each employee inform the licensee when that employee is
receiving occupational dose from sources outside the licen-
see's control. It is not sufficient merely to ask each em-
ployee once (as in the example), with no continuing pro-
vision for employee notification. Assuming that Licensee A
made no provision for learning of the new employees subse-
quent concurcent employment in other jobs that resulted in
occupational dose, Licensee A would be 10 noncompliance
for not determining the dose received on the job at Licensee
B. If Licensee A was made aware of the exposure at Licen-
see B after-the-fact, Licensee A must go back and account
for this exposure when calculating TEDE. If Licensee A
finds out about the worker's exposure at Licensee B after
year's end, and if the sum of the exposures exceeded the
annual limit, Licensee A is obligated to record and repost
the overexposure and to deduct it from the 25 rem lifetime
PSE limit. Although the question and preceding answer are
provided in terms of Licensee A's responsibilities with
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respect to doses received at Licensee B's facility, Licensee
B has the same responsibilities with respect to doses receiv

od at licensee A's facility. (Reference: 10 CFR 20.1201)

Question 45: [n determining the "eye dose equivalent,” can
credit be taken for shielding provided by eyeglasses/safety

glasses”

Answer: Yes. (Reference: 10 CFR 20.1201(a)(1))

Question 46: Will determination of the "eye dose equiva
lent,"” at a tissue depth of 300 mg/cm’, be inciuded in the
NVLAP personnel dosimetry accreditation program?

Answer: Not uatil ANSI N13.11, which defines the testing
program used in the NVLAP accreditation program, is
revised to include tesis for the 300 mg/cm’ depth and this
revised standard 1s adopted by the NVLAP program. (Note
Requirements under the old Part 20 include the determina
tion of the dose to the eye at a tissue depth of 300 mg/cm’
See Instructions for Preparation of NRC Form 5, ltem §
(Reference: 10 CFR 20.1201(a)(2)(1))

Question 77: Representatives of the nuclear power industry
are concerned that the additional terms provided in the
revised rule to describe the "real estate” i and around
commercial power plants seems to be overlapping. This
could lead to confusion. Access to these various areas may
also affect the category to which individuals working within
these areas are assigned. At nuclear power plants, either
the "protected area” or "radiation controlled area” may
serve as the "restricted area.” Although workers grunted
unescorted access entering the "protected area™ may not be
directly monitored for radiation exposure, they must be
considered as "occupationally exposed.” At least minimal
*radiation worker” tramning is required for these workers
consistent with the regulations. "Controlled areas” would
typically extend to the "site boundary” or "owner controlled
area.” Does the NRC staff have any comments on this
matter”’

Answer: Each licensee should carefully document how the
licensess local "area” terms correspord to the area terms in
10 CFR Part 20 (restricted, controlled, and unrestricied
areas). Under both old and revised Part 20, anyone who
enters a restricted area is subject to the occupational dose
limits and must receive appropriate instructions mn accor
dance with 10 CFR 19.12. Workers can also be occupa
tionally exposed (and, therefore, subject to the occupational
dose limits) in controlled and unrestricted areas (1.e., areas
outside restricted areas) depending (in accordance with the

definition of "occupations] dose”) on the nature of the work
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they are doing and regardiess of the area they are i outs e
a "restricted area." (References: 10 CFR 20,1003, 10
CFR 20.1201)

Question 97: 10 CFR 20.1201(b) refers to "doses received

dunng accidents, emergencies, and Is there any d'f

)

ference between au "accident” and an "emergency”

Answer: Yes. An accident is an unexpected and undesir-
able event, An emergency is a situation or occurrence of a
serious nature, developing suddenly and unexpectedly, and
demanding immediate action. Thus an accident usually
results in an emergency, but it is possible to have an emer-
gency without an accident (e.g., action taken in an emer
gency may prevent an accident). In either case, licensees
must account for doses received in excess of the annual
limits in either an accident or an emergency, or both, in
accordance with 10 CFR 20.1201(b). (Reference: 10 CFR

20.1201(b))

Question 100: (a) Is any special TLD monitoring of eye
dose equivalent required”? (b) Do TLDs for eye dose mea-
surement need to be physically located near the eye”

Answer: () Individual monitoring of the dose equivalent
to the lens of the eye is required if the eye dose is likely to
exceed, in a year, 1.5 rem (10% of 15 rem) for an adult or
0.15 rem (10% of 1.5 rem) for a minor. Licensees may use
any form of monitoring that 1s capable of measuring these

doses

(b) The answer to this question depends on the conditions of
exposure. In most cases a licensee will not have to physi
cally place a TLD pear the eye. However, there may be

unusual exposure situations (such as exposure of the eye to

& narrow beam of radiation) that would make it necessary to

-

place a dosimeter near the eye. [Note: See Questions 45
and 46.) (References: 10 CFR 20.1003, 10 CFR 20.120]
10 CFR 20.1502)

Question 123: in 10 CFR 20.1201(s)(1) does "annual

| \

limit" for dose{s) mean the limit on doses received in &

"year" as defined in 10 CFR 20.1003

Answer: Yes. (References: 10 CFR 20.1201, 10 CFR
20.1003)




Question 172: (a) If the annual limit to the head is five rem
deep dose equivalent, what is the purpose of the 15 rem eye
dose equivalent? (b) How can a person receive 15 rem eye
dose squivalent without exceeding the annual TEDE limit?

Answer: (a) The purpose of the 15 rem non-stochastic
limit to the lens of the eye is to prevent lens opacities
(cataracts). The dose limit to the head (a stochastic limit)
and the dose limut to the eye (non-stochastic limit) are
measured at different depths in tissue, | cm tissue equiva-
lent depth for deep dose and 0.3 cm for eye dose; and for
low penetrating radiation (such as beta or low-energy x-
rays), doses at different tissue depths can be significantly
different.

{(b) The 1S5 rem eye dose equivalent applies to the exposure
to the lens of the eye and is measured at a tissue depth of
0.3 cm. The 5 rem TEDE limit is the sum of the deep dose
equivalent at a tissue depth of | cm and the committed
effective dose equivalent. In general, a person can receive
15 rem to the eye (measured at 0.3 cm) without exceeding
the 5 rem limit on deep dose equivelent whes the head is
exposed to beta or low-energy vhe.on radiation, although it
would be rare. for an individual to receive |5 rem eye dose
equivalent without exceeding 2 deep dose equivalent of §
rem. (Reference: 10 CFR 20.1201)

Question 175: A health care worker serves in a dual
nuclear madicine and radiology position, The worker wears
a dosimeter on the weist and a dosimeter at the collar.
Duning fluoroscopy procedures, which is the primary source
of exposure, the worker wears a lead apron that covers the
waist dosimeter, but not the collar dosimeter. Over the
course of & year, the worker receives a dose of 5.2 rem as
measured by the collar dosimeter and 1.7 rem as measured
by the waist dosimeter. (a) Has the individual been over-
exposed? (b) Can licensees take credit for shielding while
monitoring ihe external duse component of the TEDE?

Answer: (a) Yes, the individual has received & dose in
excess of 10 CFR 20.1201 limsts. The head and neck con-
stitute part of the "whole body", and in this case, receivex
the highest exposure, The collar dosimeter measured & dose
of 5.2 rem over the course of a year. If the head and neck
were not shielded, and if the collar dosimeter was a mea-
surement of the dose to the head and neck, then the dose
exceeded the lirmt of 5§ rem TEDE.

(b) The licensee can only "take credit” for shielding if #
can be shown that the dose monutored behind the shielding 15
an accurate measurement of the mexunum deep dose equiva-
lent to the individual. Many shields used for radiation pro-
tection do not cover &ll of the upper legs, upper arms,
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and/or neck, and few if any shields protect the head from
external radiation. Therefore, few shields would satisfy the
conditions for credit. However, licensees should use shield-
ing as necessary 1o minimize the area of exposure and keep
doses ALARA. (Reference: 10 CFR 20.1201)

Question 176: 10 CFR 20.1201 (a)(2)(ii) states a limit of
"A shallow-dose equivalent of 50 rem (0.50 Sv) to the skin
or to any extremity.” (a) Can a person receive 50 rem
shallow dose equivalent to the skin of the lower arm (ex-
tremity) and 50 rem shallow dose equivalent to the upper
arm (non-extremity), without having an overexposure? (b)
Can a person receive 50 rem shallow dose equivalent to the
left upper arm, then the same dose to the right upper arm,
without having an overexposure? (¢) Can a person receive
50 rem shallow dose equivalent to each extremity during
one year?!

Answer: (a) Yes, as long as the total shallow dose equiva-
lent does not exceed 50 rem in either position. The skin of
the extremity is not consilered in the shallow-dose equiva-
lent limit to the skin of the whole body. The annual limits
are a shallow-dose equivalent of 50 rem (0.50 Sv) to the
skin or to any extremity.

(b) Again, as long as it can be shown that the total shallow
dose equivalent does not exceed 50 rem at any one location
on the skin of the whole baody, there is no violation. If the
two different areas of the skin of the whole body each
receives S0 rem total shallow dose equivalent during the
year, then the limit has not been exceeded.

(¢) Yes. The regulation states . . . or to any extremity;"
therefore, a worker may receive a shallow-dose equivalent
of 50 rem to gach of the four extremities. (Reference: 10
CFR 20.1201, 10 CFR 20.1003, Regulatory Guide 8.34)

Question 177: (a) If & worker 1s exposed to an external
source such that his head is the maximally exposed area of
the body, are the doses to the head limiting, since the head
15 not included under the definition of "extremity?" (b)
What is the annual dose limit to the head, assuming no other
internal or external dose?

Answer: (a) Yes. The annual limit for the dose to the head
is the same as the annual limit to the trunk and other por-
tions of the whole body, which in the absence of internal
dose, is equivalent to 5 rem deep dose equivalent,

(b) The limut is 5 rem TEDE. (Reference: 10 CFR
20.1201)
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Question 217: How wiil licensees handle cases where oc-
cupationally exposed workers inform the licensee that they
are concurrently being exposed (and/or monitored) at an-
other facility, but refuse to name the other facility? (Note
that if the worker is under contract, the other facilities may
be competitors of the licensee),

Answer: Without knowing the occupational dose received
by the worker at the other facility, the licensee cannot
demonstrate compliance with the occupational dose limits
for the worker if it permits the worker to receive concur-
rently an occupational dose. The licensee cannot allow the
worker to receive any occupational exposure sfier the
licensee becomes aware the worker is also receiving an
occupational exposure at another facility which the worker
refuses to name, See 56 FR 23383, third column, and
Question 4] for additional information concerning con-
current employment. (Peference: 10 CFR 20.1201, 10
CFR 20.2106)

Question 414: This question refers to the answer to
Question 6 §20.1201. This answer does not directly ans-
wer the implied question, which is, "if a person 15 assessed
a history of 5 rem or more for the current year, is thai
person permitted to receive any occupationzl dose?"

Implied in the answer is that if monitoring is not required,
that person can receive an occupational dose, presumably up
to 500 mrem for an adult. Conceptually, this is not consis-
tent with normal protection standards, i.e., "if you don't
measure it, it 1s not there” 18 not & normally accepted
practice. The Commussion allowance for an explicit 100
mrem (SECY-90-387, November 26, 1990) would seem a
much more reasonable approach. Both of thesc positions
appear to conflict with the answer to Question 113 in the
third set. Hopefully, a position similar to that taken for the
declared pregnant woman with a pre-existing dose history
will be taken. That is, an additional sma'l increment of
exposure is not biologically significant.

Answer: “If & person 15 ussessed a history of 5 rem or
mioie for the current year”, that individual is not permitted
to receive any additional occupational dose during that year
(except & planned special exposure). The answer to Ques-
tion 6 does not unply that the individual can receive any
additional occupational dose (except in & planned special
exposure). As noted in the preamble to revised Part 20 (56
FR 23369, second column), "the allowance of an additional
1 rem per quarter following an exposure in excess of the
limits has been deleted” from the final rule published on
May 21, 1991, The answer to Question 6 is consistent with
the rule and the answer to Question 113, which states that
"...if the 5 rem CEDE was received during the current year,
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this individual would not be allowed any further exposure
for the balance of the year." (Reference: 10 CFR 20.1201,
10 CFR 20.2104).

Question 415: This question refers to the answer to
Question 41 under §20.1201. This answer leaves open what
is an acceptable frequency for querying monitored workers.
This is only an issue of monitored workers, isn't it? In the
interest of workload minimization, | suggest that an annual
query/reminder along with the required annual 10 CFR 19
dosimetry report is adequate.

Answer: The requirements of 10 CFR 20.1201(f) and the
aaswer to Question 41 apply to any individual who will
receive an occupational dose, not just those individuals for
whom individual monitoring is required. The frequency for
querying/reminding workers should be determined by the
licensee; however, given that the dose limit is annual, the
frequency should be no less than annually. (Reference: 10
CFR 20.1201).

Question 435: The rule requires that "the assigned deep-
dose equivalent,.. must be for the part of the body receiving
the highest exposure. [The dose| may be assessed from sur-
veys or other radiation measurements for the purpose of
demonstrating compliance with the occupational dose limits,
if the individual monitoring device was not in the region of
highest potential exposure.” In the event of a hot particle
exposure to a portion of the whole body, it is unlikely that
the associated deep dose equivalent (DDE) resulting from
the hot particle gamma radiation would be appropriately
measured by an individual monitoring device due to the
localized nature of the exposure. Is it required that the
DDE associated with a hot particle exposure be assessed
and added to the monitored DDE for the purpose of demon-
strating compliance with the occupational dose limits”?

Answer: Yes. Although, for a hot particle on the skin, the
deep dose equivalent is generally a small fraction of the
shallow dose equivalient, it does need to be assessed.
(Reference: 10 CFR 20.1201).

Question 436: Licensees are required to "reduce the dose
that an individual may be allowed to receive in the current
year by the amount of occupationsl dose received while
employed by any other person.” How should this provision
be applied to dose categories required to be monitored by
the current licensee, for which the individual's dose report
(e.g., NRC Form $) from previous employment during the
current year at another licensee's facility indicates "NR"
(not required), "ND" (not detectable), or is left blank? May



the dose in categonies denoted on the dose record as "NR",
"ND*, or left blank be assumex to be zero, and therefore no
recluction be made to the dose that the individual may be
allowed to receive in the current year?

Answer: Yes, for cases in which "NR" or "ND" have
been recorded.  However, if there is no recorded dose for a
dose category and no reason for this omission has been
provided (i.e., "NR" or “ND* have not been entered), the
licensee should determine if the dose value has been omitted
erroneously before assuming it to be zero (e.g., by checking
with the licensee that provided the Form § with a dose cate-
gory left blank). If the licensee cannot determine why there
15 no recorded dose for a dose category, the licensee has
been unable to obtain a complete record of the individual's
dose hustory for that dose category and the individual's ex-
posure must be limited in accordance with 10 CFR
20.2104(e)(1). (Reference: 10 CFR 20.1201, 10 CFR
20.2104, Regulatory Guide 8.7, Rev, 1).

10 CFR 20.1202 - Compliance with the
Requirements for Summation of External and
Internal Doses

Question 9: A licensee monitors & worker for both external
and internal exposure under §20.1502, but the internal expo-
sure for the year is less than 10% of the dose limit. Does
the licensee add it to the external exposure?

Answer: If both internal and external doses were required
to be monitored (see |0 CFR 20.1502 for these require-
ments), then they must be summed. If only the internal or
external dose required monitoring, then they don't have to
be summed. (References: 10 CFR 20.1202, 10 CFR
20.1502)

Question 38: Can the results of bioassays alone be used to
determine if the licensee must sum internal and external
doses under Part 20?7

Answer: No. Summation is required if the licensee is
required to monitor for both external and internal doses.
The results of bioassays alone cannot be used to determine
if the licensee must monitor internal exposures or sum inter-
nal and external dose under 10 CFR Part 20. Monitoring
for internal is required for adults "likely to receive” in a
year an intake greater than 10% of the limit. Determination
of what an individual is likely to receive is a prospective
assessment of intake. Bioassay is a retrospective assessmerit
of intake. Future intakes are not necessarily the same as
past intakes. However, bioassay data may be used together
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with other information as a basis for the prospective intake
assessment. For example, if the uses of radioactive materi-
als in a facility are not going to change significantly and
bioassays of individuals employed in the facility have shown
that no one has ever received an intake greater than 10%,
then one might reasonably conclude that no one is "likely to
receive” an intake in excess of 10% of the limit.

(Reference: 10 CFR 20.1202)

Question 86: Does the term "per unit intake” in Footnote 1
to §20.1202 refer to one event or to the entire monitoring
penod?

Answer: The term "per unit intake” does not refer to any
particular time period. However, §20.1202, to which
Footnote 1 refers, provides a comparison to an annual limit.
Thus, the time period of concern in this footnote is the
"year" as defined in 10 CFR 20.1003. (Reference; 10
CFR 20.1202 Footnote 1)

Question 101: 10 CFR 20.1202(d) requires licensees to
evaluate and, to the extent practical, account for intakes
through wounds or skin absorption. What type of "evalua-
tion" is appropriate for determining absorption through the
skin from skin contamination, and at what "practical level”
should it be accounted for? For what nuclides, using what
criteria can absorption be neglected under a certain thres-
hold, such as less than 10K, 100K of skin contamination”

Answer: The requirement to evaluate and account for
intakes through wounds or skin absorption is not new. The
old Part 20 has s‘milar requirements [10 CFR 20.103(a)(1)].
Therefore, th. “type of evaluation” that has been used be-
fore ‘f auequate, can continue to be used. The statement in
the old Part 20 (10 CFR 20.103, Footnote 4) that such
intakes should "be evaluated and accounted for by techni-
ques and procedures as may be appropriate to the circum-
stances” continues to be appropriate guidance for the revis-
ed Part 20. (Reference: 10 CFR 20.1202(d)).

Question 179: If a licensee implements the revised Part 20
in July, 1993, is the licensee required to go back and evalu-
ate internal dose for the purpose of determining total effec-
tive dose equivalent for the year?

Answer: No. The footnote to 10 CFR 20.2104(d), s
amended in 57 FR 57877, 12/8/92, states, "Licensees are
not required to partition historical dose between the external
dose equivalent(s) and the internal committed dose equiva-
lent(s)." As long as all of the licensee's worker's doses are
below the old limits and/or the workers will not participate
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in planned special exposures, the licensee need not reevalu-
ate prior doses before implementing the revised Part 20.
However, the licensee must subtract the dose already re-
ceived during the year from the new annual dose limits to
find the limits for the remainder of the year, as explained in
Question 1, Set 1, (Reference: 20,1202, 10 CFR 20.2104)

Question 180: Does the word "also" as used in 20.1202(c)
mean intake by oral ingestion and inhalation, or oral inges-
tion and external exposure?

Answer: In 10 CFR 20.1202(c), the words ". . . also re-
ceives an intake by oral ingestion . . .* mean in addition to
the ingestion associated with inhalation, as discussed in 10
CFR 20.1202(). All intakes by oral ingestion in excess of
10 percent of the applicable AL! must be accounted for,
whether the dose from oral ingestion is in conjunction with
intakes by inhalation, external doses, or both. (Reference:
10 CFR 20.1202, Regulatory Guide 8.34)

Quesition 438: In general, the nuclear power industry has
concluded that workers are not likely to exceed 10% of the
annual limit on intake, and therefore internal dose monitor-
ing would not be required. However, some nuciear power
plant licensees plan to continue internal dose monitoring and
record and report monitoring results on a voluntary basis.
(n) If the results of beth voluntary monitoring of the com-
mitted effective dose equivalent (CEDE) and required moni-
toring of the deep dose equivalent (DDE) are reported on an
indivicdual's NRC Form S, with appropriate comments in-
dicating that the CEDE monitoring results are not required
(1.e., are voluntary), are the CEDE and the DDE required
to be summex as the total effective dose equivalent on the
NRC Form §7 (b) If so, is the remaining available TEDE
for the current year in which the results were obtained de-
termined as 5 rems minus the year-to<late DDE plus
CEDE, or as 5 rems minus the year-to-date DDE only?
(Note: the question assumes that the doses described are the
only doses received by the individual in the current yeas.)

Answer: (a) No. If monitoring for DDE is required ind
monitoring for CEDE is not required, there is no requirs-
ment to sum the DDE and CEDE.

(b) No answer to this question is needed because the
answer to (a) 18 "no".] Note: This question and answer
apply to all licensees, not just nuclear power plants.
(Reference: 10 CFR 20.1202).
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10 CFR 20.1203 - Determination of External
Dose from Airborne Radioactive Material

Question 50: Does the footnote to 10 CFR 20.1203 mean
that DAC -hours, and not measurements of external dose
(using personal dosimeters), should be used for determining
worker exposures to noble gases?

Answer: No, as clarified in draft Regulatory Guide 8.N8,
the preferred method of determining worker exposure (o
noble is by radiation dose measurements using person-
nel dosimeters, However, such dosimeters may not be
capable of measuring the skin dose resulting from certan
noble gas radionuclides that emit weak beta radiation (e.g.,
Xe-133 and Xe-133m). In such cases it is necessary to
calculate the skin dose using measurements of the concen-
trations of these noble gases to which the workers were
exposed. (Reference: 10 CFR 20.1203 Footnote)

10 CFR 20.1204 - Determination of Internal
Exposure

Question 47: Will the NRC provide guidance on prepara-
tion of applications pursuant to 10 CFR 20.1204(c)(2) for
approval to adjust DAC or ALI values to reflect the actual
physical and chemical characteristics of airborne radioactive
materials (e.g., aerosol size distribution or density)?

Answer: The NRC staff is considering developing such
gu.dance. Some limited guidance on "adjusting DAC's for
particle size" is inchuded in deaft Regulatory Guide 8.25,
Rev, 1, Section 3.7; however, the staff recognizes that more
extensive guidance, inchuding considerations of other physi-
cal and chemical characteristics of particles, may be needed.
(Reference: 10 CFR 20.1204(c)(2))

Question 76: The Department of Energy (DOE) does not
assign a 50-year dose commitment in the year of intake for
its workers exposed to internally deposited radioactive ma-
terial. The internal dose is assigned on an annual basis.
Will commercial nuclear power plant licensees be required
to assess internal 50-year dose commitment for workers
coming from DOE facilities? Some radionuclides encoun-
tered at DOE facilities may be beyond the normal assess-
ment methods of commercial nuclear power plants.

Answer: The statement that DOE does not assign a 50-

year dose commitment in the year of intake is not correct.
Although the DOE dose lunits are applied to the dose ac-
tually received in & year, DOE facilities are required by



DOE Order 5480.11 to generate and maintain uxdividual
occupational dose records that include "committed effective
dose equivalent from intakes occurring during the year” and
“commutted dose equivalent to organ and tissue of concarn
from intakes occurring during the year.* DOE Order
5480.11 also requires that records of exposure be made
available to the worker upon request of the worker. See
related Question 6. (References: 10 CFR 20.1204, DOE
Order DOE 5480.11).

Question 83: If a worker who has been exposed \ internal
sources under Department of Energy Order 5480.11 comes
to work at an NRC-licensed facility, will the worker « .or. -
mutted and comnutted effective dose equivalenis need to be
calculated for a fifty-year period by the licensee? DOE
Order 5480.11 only requires & one-year dose commitment
calculation.

Answer: See answer to Question 76. DOE Order 5480.11
requires DOE facilities to generate and maintain records of
occupational dose including (a) committed effective dose
equivalent and (b) committed dose equivalent to organ or
tissues of concern, in addition to re-ords of (¢) annual
effective dose equivalent and (d) s ual dose equivalent to
organ or tissue of concern. (Reference: 10 CFR 20.1204,
10 CFR 20.2104, DOE Order 5480.11)

Question 121: 10 CFR 20.1204(g) provides that when &
mixture of radionuclides in air exists, licensees may dis-
regard certain radionuchdes in the mixture if the licensee
uses the tatal activity of the mixture in demonstrating com-
pliance with the dose limits in section 20,1201 and if certain
other conditions are met. How can a licensee both disre-
gard certain radionuclides and use the tatal activity?

Answer: The term "total activity” in this section refers to
"gross activity” measurements that are correlated with other
measurements of ndividual radionuclides. For example,
"gross beta” measurements of air samples might be used for
determining intakes of a mixture of beta-emitting radio-
nuclides when (a) gamma-ray spectrometry of representative
more than 70% of the activity in the air samples (i.e., the
percentage of radionuclides disregarded does not exceed
30%) and (b) the concentration of any radionuchde
disregarded is less than 10% of its DAC. (Reference: 10
CFR 20.1204)

Question 183: If an individual receives an intake of Class
Y material in September and, pursuant to 10 CFR
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20,1204 (d), the licensee waits 7 months to record the dose
{March), what year shouid the dose be recorded?

Answer: The commutted effective dose equivalent should
be recorded in the year the intake was received. If the dose
exceeded the limits, then it 1s considered an overexposure at
the time when the intake occurred, and should be reported
immediately. (Reference: 10 CFR 20.1204)

Question 372: When monitoring of internal exposure is
required by 10 CFR 20,1502, 10 CFR 20.1204(a) requires
the licensee to take "suitable and timely " measurements.
Wil NRC define what is suitable and timely to avoid differ-
ences of opinion among inspectors’

Answer: No. Some general guidance on what is suitable
and timely will be included in Regulatory Guide 8.9, Rev. |,
"Acceptable Concepts, Mode' - Fquations, and Assump-
tions for a Bioassay Program.” «ther than this genersl
guidance, the NRC staff has no plans to provide a definition
of what is "suitable and timely." That definition depends on
the circumstances of the particular exposure. What is
"suitable and timely " under revised Part 20 is (as before,
under old Part 20) a matter of professional judgement in a
good radiation protection program. NRC management will
resolve sny "differences of opinion among inspectors” that
are called to its attention. (References: 10 CFR 20,1204,
10 CFR 20.1502)

Question 437: The rule provides for disregarding certain
radionuclides in a mixture of radionuclides in air if three
conditions are met. The conditions are:

8. The licensee uses the total activity of the mixture in
demonstreting compliance with nccupational dose limits and
monitoring requirements;

b. The concentration of any radionuchide disregarded is
less than 10% of its derived air concemration (DAC); and

¢.  The sum of the percentages for all radionuclides dis-
regarded in the mixture does not exceed 30% .

As used in this provision, what is the intent of the phrase
“total activity of the mixture” and how is it to be applied?
Please provide an example that illustrates how this provision
may be properly used.

Answer: See the answer to Question 121 under the head-
ing 10 CFK 20.1204. That answer states that the term
"total activity ™ in 10 CFR 20.1204 refers to "gross activity"
measurements that are correlated with other messurements
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of individus' rmdionuclides; an example of the use of thus
provision is provided in that answer. (Refercoce: 10 CFR
20.1204),

10 CFR 20.1206 - Planned Special Exposures

Question 8: Under what circumstances are planned specie!
exposures permittecd?

Answer: The statement of considerations indicates that the
intent of the plannad spacial exposure was that it be used
infrequently iz circumetences where the elimination of the
S(N-18) lifetime cumulative limit might create a severe
handicay i ihe liconsee's operation. See Regulatory Guide
8.N6, for further detailed guidance. (Reference: 10 CFR
20.1206)

Question 24: Will consultants or vendors be able to rou-
tinely come on site to do jobs under the Planned Special
Exposure section of the revised Part 20 if their annual
exposure becomes limiting?

Answer: No. Planned Special Exposures are not to be
used "routinely.” See definition of Planned Special Expo-
sure in 10 CFR 20,1003 and requirements for Planned
Special Exposures in 10 CFR 20,1206, (References: 10
CFR 20.1003, 10 CFR 20.1206)

Question 63: Must doses received in excess of the limits
that were in effect before implementation of the revised Part
20 be subtracted from the 25-rem lifetime allowance for
planned special exposures to obtain the total remaining dose
available for planned special exposures?

Answer: Yes. See 10 CFR 20.1206(e), which limits the
dose from all planned special exposures and all doses in
excess of the limits (o five times the annual dose limits in
§20.1201(a) duning the individual's lifetime.

The following discussion applies to individuals who worked
at facilities of NRC licensees. It does not necessarily apply
to individuals who worked at other facilities.

The "25-rem lifetime allowance” in the question is five
times the annual limit (5 rem) for the total effective dose
equivalent (TEDE), which is the sum of the deep dose
equivalent (for external exposures) and the commuitted
effective dose equivalent (for internal exposures). Before
implementation of the revised Part 20 there were separate
limits for wternal and external exposure. For purposes of
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complying with "the 25 rem lifetume allowance,” a previous
intake, in units of MPC-hours, in excess of the old Part 20
limit may be converted to a committed effective dose equi-
valent, in units of rems, by multipiying by a factor of (1.25
rem/520 MPC-h). Previous whole-body exposures, in units
of rem, in excess of the old Part 20 limit may be assumed to
be equal to the deep dose equivalent component of the
TEDE (in units of rem). For example, if, under the old Part
2u, & worker had received a whole-body dose that was 4
rem greater than the applicable limit and had also received
an intake that was 100 MPC-hours greater than the applic-
able limit, the TEDE aveilable for planned special exposures
of that worker under the revised Part 20 would be 25 - 4 -
(100)(1.25/520)] rer, or 20.8 rem.

Although the question refers only to “the 25-rem lifetime
allowance” on the TEDE, the 10 CFR 20.1206(e)(2) lifetime
limit (five tunes the annual limit) also applies to previous
over-exposures involving the lens of ine eye, the skin, and
the extremities. For purposes of complying with 10 CFR
20.1206(e)(2), previous exposures to the lens of the eye in
excess of the old Part 20 limits may be assumes] to be equal
to the previous overexposures to the whole body (because
the limit for the whole body applied to the lens of the eye)
and & previous overexposure to the skin of the whole body
of to an extremity may be assumed to be equal to & corres-
ponding overexposure to the skin of the whole body or to &
hand, forearm, foot or ankle, respectively, except that over-
exposures resulting from beta radiation from hot particles on
or near the skin need not be inchuded in the overexposures
to the skin or extremities.

Note: For all future planned special exposures, the lifetime
limit is applicable to each annual limit listed in 10 CFR
20.1201(a). (References: 10 CFR 20,1201, 10 CFR
20.1206, 10 CFR 20.2104, Technical Specifications)

Question 109: (a) Can # cardiologist who performs both
nuclear cardiology and cardiac catheterization use & planned
special exposure (PSE) to perform an emergency cardiac
catheterization on the last day of the licensee's monttoring

~.ar if his annual exposure as of December 30 is 4.9 rem?
It is expected that he will receive greater than 100 mrem
during the procedure. (b) Could the same cardiologist per-
form multiple cardiac catheterization as PSEs routinely
during November and December if his annual exposure as
of October 31 is 4.9 rem?

Answer: (a) Yes, provided all administrative require-
ments of 10 CFR 20,1206 are met. (Note, although NRC is
not regulating non-byproduct material, NRC still has regula-
tory authority since the occupationsl dose has been d fined



to inchuide exposire trom "licensed and unlicensed sources
of radiation. ") (Reference: 20.1003 and 20.1206)

(b) No. 19 CFR 20.1206(s) requires that a PSE be
authorized ™. . . only in an exceptional situation when
alternative: that mught avoid the higher exposuie are un-
available or .mpractical.” Performing routine occupational
tasks for two 1nonths is not an exceptional situation, so the
condition in 10 CFR 20.1206(s) is not met. In short, PSEs
cannot be used as & general mechanism to increase the an-
nual dose limit from $ rem to 10 rem TEDE, for normal
situations. Note: The regulations do not prohibit the cardi-
ologist from performing the procedures. If the cardiolo-
gist's exposure exceads the annual limit, it should be treated
as an overexposure rather than a PSE. (Reference: 10
CFR 20.1003 and 20.1206)

Question 110: Can a radiography licensee consider an
individual's exposure, received during a source retrieval, as
& planned special exposure if an approved generic procedure
for source retrieval is on file? Assume that this procedure
addresses all the administrative and recordkeeping require-
ments of 10 CFR 20.1206,

Answer: Yes, provided it is an exceptional situation when
alternatives that might avoid higher exposures are unavail-
able or are impractical. (Reference 10 CFR 20.1206)

Questics 135; 10 CFR 20.1206 permits a planned special
exposure (PSE) only if thr alternatives that might avoid the
higher exposure are unavailable or impractical. Under cer-
tain conditions, the collective dose for a task could be re-
duced if it could be performed by one worker receiving a
PSE, rather than by a series of several workers each receiy-
ing a dose less than the limit. Under these conditions would
the NRC consider the alternative of using the series of
workers to be unavailable or impractical?

Answer: No. Reductions in collective dose should be ac-
complished while keeping workers within the dose limits.
Planned special exposures cannot be justified solely on the
basis that they will reduce collective dose; however, reduc-
tion 1n collective dose may be part of the justification.
(Reference: 10 CFR 20.1206).

Question 136: 10 CFR 20.1206 states that workers who
will receive a planned special exposure (PSE) must be in-
formed regarding the nsk from the radiation exposure that is
expected to be received. Radiation risk coefficients present-
ly available are applicable to large populations and are not
recommended for risk assessment for a small number of
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people. The coefficients are not applicable to individual
doses as small as PSEs. How are nuclear power plant
licensees expected to comply with this rule?

Answer: The requirement in 10 CFR 20.1206(c)(2) to
inform the individual, who is to receive the PSE, of the
estimated doses and associated potential risks is not a
requirement to inform that worker of a precise probability
that the worker may suffer some particular deleterious
effect(s) from the estimated radiation dose(s). This require-
ment consists of a brief refresher of the instruction required
by 10 CFR 19.12 with respect to instruction concerning the
nisks associated with radiation exposures. Regulatory Guide
8.29, which is being updated, provides guidance on this sub-
ject that is acceptable for meeting the requivement of 10
CFR 20.1206(c)(2) as well as 10 CFR 19.12. That guide
inchudes information concerning the differences between the
nsk to a particular individual and the risk coefficients ap-
plicable to large populations of exposed individuals.
(Reference: 10 CFR 20.1206).

Question 137: At a nuclear power plant, the individual
asked to approve a planned special exposure (PSE) will need
to believe that the alternatives are impractical or unavailable
before doing so. But he or she must recognize that the
NRC inspector who later reviews the PSE report may not
agree, possibly leading to a notice of violation for an over-
exposure. If the individual at the nuclear power plant
chooses to request it from the Region, can a decision be
obtained i advance regarding the acceptability of the
licensee's alternatives analysis’

Answer: Yes. Any licensee may contact the appropriate
supervisor or manager (e.g., & Branch Chief in the Division
of Radiation Safety and Safeguards in an NRC regional
office) to determine whether or not the NRC staff agrees
that the circumstances in an actual situation meet the
requirement for an “exceptional situation when alternatives
that might avoid the higher exposure are unavailable or
impractical.” A written description of the circumstances of
the exceptional situation should be provided to the NRC
regional office when requesting NRC review in advance of &
PSE. However, an NRC decision in advance of a PSE,
based on the information submitted by the licensee, that the
circumstances appear to meet the regulatory requirements
does not prechude & subsequent NRC finding, based on addi-
tional information obtained during an inspection, that the
circumstances were not as originally described and, there-
fore, that the PSE was not in accordance with the regulatory
requirements concerning PSEs. (Reference: 10 CFR
20.1206).
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Question 191: Is a licensee required to provide dosimeters
to an individual during a planned special exposure (PSE)
that would only be worn during the PSE?

Answer: No, ther s no requirement, but the licensee may
do so. 10 CFR 20.1206 requires that the doses received
during a PSE be accounted for separately from the doses
received under the limits of 20.1201, and the use of separate
dosimeters that are worn only during the PSE is a practical
means to account for the PSE dose. (Reference: 10 CFR
20.1206, 10 CFR 20.2105, 10 CFR 20.2204)

Question 192: 10 CFR 20.1206(e) says that iicensees may
not authorize PSEs for workers whose doses from previous
PSEs and a!l "dosas in excess of the limits” exceed certain
limits. () What and whose limits apply? (b) Does the
actual limit (e.g. 3 rem/quarter, 1.25 rem/quarter, etc.)
apply, or does the equivalent annual limit apply? (c) Do
doses from non-licensed sour.cs (e.g., X-ray sources) that
were in excess of the facility's limits apply, especially if the
facility was not a licensee? (d) It appears that overexpo-
sures will require the licensee to back-calculate the dose in
excess of the limuts, particularly when that dose was receiv-
ed from an intake of radioactive material. However the
Footnote 5 of 10 CFR 20.2106 says that assessments of
dose equivalent and records made using units in effect
h_iore the licensee's adoption of this Part need not be
changed. Will the licensee have to, in fact, convert the old
doses in excess of the limits to committed effective dose
equivalent?

Answer: (a) The regulatory limits at the time and place of
the overexposure apply. If the individual worked for the
Department of Energy (DOE), then the DOE limits apply.
If the individual worked in a foreign country, then that
country's linuts apply.

(b) The actual limit applies.

(c) Yes. It is the purpose of the regulation to control licen-
sed material in such a manner that the total dose to an
individual, from licensed and non-licensed sources, does not
exceed standards prescribed in the regulations.

(d) Yes. (Reference: 10 CFR 20.1206, 10 CFR 20.2104,
10 CFR 20.1001, Regulatory Guide 8.35)

10 CFR 20.1208 - Dose to an Embryo/Fetus

Question 59: How does the U.S. Supreme Court decision
in the case of United Auto Workers (UAW) ys Johnson
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Controls affect the NRC requirement in 10 CFR 20,1208,
*Dose to an embryo/fetus,” and the guidance in Regulatory
Guide 8.13, "Instruction Concerning Pronatal Exposure?”

Answer: That decision has no effect on either the require-
ment or the guide, which are consistent with that decision.
(Reference: Letter from Bill M. Morris, NRC/RES, to
William E. Morgan, the Boeing Company, August 2, 1991).

For the information of those not familiar with thus decision,
the Supreme Court in this case overturned a U.S. Court of
Apypeals decision. In its decision, the Supreme Court re-
sponded in the negative to the question, "M’ 1 employer
exclude a fertile female employee from certain jobs because
of its concern for the health of the fetus & woman might
conceive?" The court held that Title VII of the Civil Rights
Act of 1964, as amended, forbids sex-specific fetal-protec-
tion policies. The majority of the court concluded with &
very strong statement: "It is no more appropriate for the
courts than it is for individual employers to decide whether
a woman's reproductive role is more unportant to herself
and her family than her economic role. Congress has left
this choice to the woman as hers to make.” (References:
20.1208, Regulatory Guide 8.173)

Question 84: Can a female worker legally declare preg-
nancy if she does not yet have documented medical proof?

Answer: Yes. The revised Part 20 does not require a
woman to have "documented medical proof” of pregnancy
before declaring pregnancy. (References: 10 CFR
20.1003, 10 CFR 20.1208).

Question 120: Would a licensee be found to be in noncom-
pliance with the limit for the dose to an embryo/fetus if, &t
the time the woman declared her pregnancy, the dose to the
embryo/fetus exceeded ".5 rem and the embryo/fetus subse-
quently received more than 0.05 rem from licensed material
that was in the body of the woman before she declared her
pregnancy.

Answer: No. The intent of 10 CFR 20.1208(d) is that the
licensee should not be in vielation of the limit for the
embryo/fetus as a result of doses received by the embryo/
fetus before the woman declared her pregnancy or doses
receivad as a result of intakes before that declaration was
made, (Reference: 10 CFR 20.1208)

Question 138: Although it 1s extremely unlikely, long-lived
resiiual radioactive material in the body of a female worker
from her previous employment could deliver a dose exceed-



g the limit to a subsequently conceived embryo/fetus. For
example, a former DOE worker who had been involved in
an accident could have a large americium or phuitonum body
burden. 10 CFR 20.1208 makes no special provision for
this eventuality. What action woulkl the NRC expect the
licensee to take?

Answer: The answer to this question is provided in
Regulatory Guide 8.36, “Radiation Dose to the Embryo/
Fetus,” which indicates that if monitoring of a declared
pregnant woman is required, the existing body burden must
be included in determining the embryo/fetus dose. If the
licensee determines that the dose to the embryo/fetus has
exceeded 0.5 rem, or iz withiz 0.05 rem of the dose limit by
the t2me e woman declares her pregnancy, the licensee
may allow the embryo/fetus to receive an additional 0,05
rem duiig e coinainier of her pregnancy. If the prior
body burden alone caused a dose to the embryo/fetus in
excess of the lumit, that dose should be recorded, but the
NRC would not take enforcement actions for this "over-
exposure” provided that the licensee does not allow the
embryo/fetus 1o receive more than 0.05 rem after the
woman has declared her pregnancy. See the answer to the
related Question 120. That answer states that the intent of
10 CFR 20.1208(d) is that the licensee should not be in
violation of the limit for the embryo/fetus &s a result of
doses received by the embryo/fetus before the woman
declared her pregnancy or doses received as a result of
intakes before that declaration was made. (Reference: 10
CFR 20,1208).

Question 382: Do NRC regulations allow a declared preg-
nant woman to "undeclare” her pregnancy? If so, does this
withdrawal of a previous declaration of pregnancy also
oblige the licensee to withdraw restrictive measures and
enhanced monitoring established solely to comply with
related embryo/fetus dose limits?

Answer: Yes, to both questions. Under the regulations
(which are consistent with the Supreme Court decision in
the case of UAW vs. Johnson Controls), 8 woman has the
right to choose whether or not to declare her pregnancy,
mchuding the right to revoke her declaration. It is the
woman's right to choose, not the declaration of pregnancy,
that is irrevocable. Note: A woman's withdrawal of her
deciaration of pregnancy does not alter the requirement of
10 CFR 20.2106(e) that the licensee (continue to) maintain
the records of dose to the embryo/fetus (that were pnplmd
&s & result of the woman's declaration of pregnancy).
Regulatory Guide 8.7, Rev. 1, Section 2.3, ooncemm;
reporting of the embryo/fetus dose on request of the moni-
tored woman. (Reference: 10 CFR 20.1208).

Questions and Answers

Question 416: Tlus question refers to the answer to
Question 84 under §20.1208. It has also been asserted that
the declared pregnant woman (DPW) declaration can be
prospective. Are there any limits on how frequently or how
long a duration a person can declare they are in & DPW,
e.g., 10 yoars?

Answer: No. There is no limit in 10 CFR Part 20 "on

how frequently or hew long a duration a person can declare
they are in « DPW status.” A woman can state that she is

pregnant any time she feels it 1s necessary for her to do so.
However, by definition (in Part 20) a DPW has voluntarily
uformed her employer, in writing, of her pregnancy and of
the estimated date of conception. Furthermore, there can be
no "prospective” declaration of pregnancy. in the definition
of a "declared pregnant woman, " the words *, . . informed
her employer of her pregnancy . . .* mean that the woman
has informed her employer that she is pregnant, not that she
will be, or intends to become, pregnant at some time in the
future. (References: 10 CFR 20.1003, 10 CFR 20.1208).

Question 439: If the employer has been informed, in
writing, by a female worker that she is pregnant, and the
employer is not the licensee (e.g., the emplover 1s & contrac-
tor to the licensee), may the employer notify the licensee of
the declaration of pregnancy to establish applicability of
§20.1208, Dose to an Embryo/Fetus, or must the woman
herself make the declaration to the licensee”?

Answer: The employer may notify the licensee that the
woman has declared her pregnancy in accordance with the
definition of & "declared pregnant woman” in 10 CFR
20.1003. However, there is no NRC raguirement to do so.
(References: 10 CFR 20.1208, 10 CFR 20.1003).

Question 440: In order to terminate a declaration of
pregnancy, i.e., due to termination of the pregnancy or
otherwise, must the female worker inform the licensee or

employer in writing?

Answer: No. There is no requirement in the regulation
specifying how to terminate a declaration. However, since
the declaration of pregnancy is required to be in writing, it
would be a good practice to terminate the declaration in the
same manner. (References: 10 CFR 20.1208, 10 CFR
20.1003),

Question 441: If the declared preguant woman's estimated
date of concepiion encompasses & previous period of em-
ployment at another licensee's facility, what assumptions
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should be made by the current licensee for compliance pur-
poses under each of the following conditions?

a. Until records are received from the previous licensee;

b. If previous monitoring records are incomplete or other-
wise unavailable; and

¢. If monitoring by the previous licensee of the woman's
deep dose equivalent and/or the corumutted effective dose
equivalent was not required, and therefore dose records
were not maintained, but the woman is likely to have re-
ceived dose due to the nature of her employment at the
previous licensee's facility.

Answer: See the answer to the related Question 406 under
the heading for Regulatory Guide 8.36.

(a) As provided in 10 CFR 20.2104(c), the licensee may
accept, as a record of the prior dose to the embryo/fetus, a
signed statement from the declared pregnant woman.
("Records from the previous licensee” are not required;
however, as indicated in the answer to Question 371, it is
considered good health physics practice to verify the infor-
mation on prior exposure provided by the individual.)

(b) The answer to this question is the same as the answer to
part (a) of the question if the woman can provide the infor-
mation on the prior dose to the embryo/fetus; that is, the
licensee may accept, as a record of the prior dose to the
embryo/fetus, a signed statement from the woman. If the
woman cannot provide this information, the licensee should
[as indicated in the answer to Question 406(b)] make an
effort to make a reasonable estimate of the dose using other
information that the woman and her previous employer have
concerning her exposure.

(c) As indicated in the answer to part (b) of the question
and in the answer to Question 406, the licensee should make
an effort to make a reasonable estimate of the dose using
other information that the woman and her previous em-
ployer have concerning her sxposure. (References: 10
CFR 20.1208, 10 CFR 20.2104).

Question 442: Is the licensee required to advise personnel
of the provisions for declaring pregnancy, who work in the
controlled area, have been classified as "members of the
public,” and do not "work in or frequent” any restricted

9

Answer: No. However, it would be a good practice to do
so. The provisions of 10 CFR 20,1208, for limiting dose to
the embryo/fetus, apply only to declared pregnant women
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who receive doses from occupational exposure. (Reference:
10 CFR 20.1208).

Question 443: Are licensees required to advise personnel
of the provisions for declaring pregnancy, who enter & re-
stricted area, but do not "work in or frequent” any restricted
area (e.g., visitors on tours)?

Answer: No. (Reference: 10 CFR 20.1208).

2.4 SUBPART D - RADIATION
DOSE LIMITS FOR
INDIVIDUAL MEMBERS OF
THE PUBLIC

10 CFR 20.1301 - Dose Limits for Individual
Members of the Public

Question 42: A nuclear medicine technologist becomes
contaminated with 1-131 which results in an internal uptake
of iodine. She continues to breast-feed her baby. Is the
licensee responsible for ¢ antrolling the dose to the baby as &
member of the public in an unrestricted area? If so, what
are the dose limits?

Answer: The licensee is responsible for the licensed
material that has internally contuminated the technologist.
The limit for & member of the public applies to the baby.
(References: 10 CFR 20.1201 and 20.1301)

The licensee is responsible for performing a "survey” to
assess the magnitude of the dose to the baby [10 CFR
20.1501(a)}.

With respect to the continued breast-feeding of the baby,
there are important legal, moral, and ethical considerations
(inchuding the rights of the technologist) that are outside the
limited scope of 10 CFR Part 20. Both NRC and the licen-
see would have to address these considerations if such a
situation were actually to arise. (References: 10 CFR
20.1201 and 20.1301)

Question 48: In 10 CFR 20.1301(a)(2), does ". . . 0.002
rem (0.02 mSv) in any one hour” apply to the dose in any
single hour or can it apply to the average over a discrete
pericd of time.



Answer: The phrase "0.002 rem in any one hour” means a
cumulative dose of 0.002 rem in any pericd of 60 consecu-
tive minutes regardless of the dose rates within that 60-min
period. It does not mean a dose rate, in units of rems per
hour, obtained by averaging over & time period greater than,
or less than, oise hour. (Reference: 10 CFR 20.1301(a)(2))

Question 105: How should demonstration be made of
compliance with the 2 mrem i an hour lumt [10 CFR
20.1301(a)(2)]? Is it adequate, for a nuclear power plant, to
demonstrate compliance by having effluent control (trip)
systems that prevent effluent releases from exceeding the
limits on the instantaneous release rates, and by performing
periodic surveys during radioactive material storage and
movemeuis

Answer: The 2 mrem mn an hour limit is not new; it ap-
pears in the oid Part 20 in 10 CFR 20.105(b)(1). Therefore,
methods for complying with this limit that have been accept-
able in the past will continue to be acceptable under the new
Part 20. The 2 mrem in an hour limit applies to doses in an
unrestrictedd area from radiation sources located either inside
or outside of that unrestricted area. Therefore, compliance
can be achieved by a reasonable combination of appropriate
controls, surveys, and monitoring of sources, and potential
sources. Such controls, surveys and monitoring are not
necessarily limited to the "effluent control trip system" and
"periodlic surveys during radioactive material storage and
movements” that are stated in the question. For example,
controls and surveys related to increased turbine shine at
BWKs as a result of hydrogen water chemustry must be
included. (Reference: 10 CFR 20.1301)

Question 106: (a) Are there no limits on airborne radio-
activity concentrations in the controlled area, other than de
facto limits for public dose to keep dose rates less than 2
meem in an hour? (b) Would stack effluents creating temp-
orary airborne radioactivity concentrations greater than
DAC levels in the controlled areas be allowed, as long as
the public dese cri*eria of 10 CFR 20.1301 are met? (c) It
appears that thes areas would not need to be “posted” or
controlled, since there are not any 10 CFR Part 20 airborne
radioactivity concentration limits for controlled areas. Is
this correct?

Answer: (a) There are no limits on concentrations of
airborne radioactive materials in controlled areas that are
expressed in terms of concentrations. However, both the
occupational dose limits (for individuals who receive an
occupationa! dose 1 a controlled area) and the dose limits
for an individual member of the public (when in a controlled
area) indirectly limat the concentrations of radioactive
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material in controlled areas. Note that for members of the
public the 100 mrem in & year limit applies. The 2 mrem in
an hour limit does not apply in & controlled area. This limit
applies only in an unrestricted area.

(b) Yes.

(¢) There may be "airborne radioactivity areas” within
controlled areas that nead to be posted. See the answer to
Question 27. (Reference: 10 CFR 20.1301, 10 CFR
20.1201)

Question 111: Section 20.105(a) of 10 CFR Part 20
provides for Commussion authonzation of radiation levels in
unrestricted areas based on a criterion of 500 millirems in
one year to an individual in such areas. Does such an auth-
orization for radiation levels in an unrestricted area that
could result in a dose to » member of the public in excess of
100 millirems in a year continue under 10 CFR 20.1301(¢)?
In other words is this considerad an "exemption” as covered
in 10 CFR 20.1008(d)?

Answer: No and No. The nature of the information re-
quested under 20.1301(c) is different from that requested
under 20.105(a) in that 20.1301(c) requires a demonstration
of need for the proposed dosa limit and procedures for
maintaining doses ALARA. It may be appropniate for an
applicant to refer to information submitted under 20.105(a)
s part of an application submitted under 10.1301(c).

(References: 10 CFR 20 1301(¢), 10 CFR 20.1008(d), and
20.105(a))
Question 125: 10 CFR 20.1301(a)(2) requires that the

"dose” in any unrestricted area from external sources not
exceed 2 mrem in any one hour. Which of the many
"doses” in new Part 20 is "the dose” in §20.1301(a)(2).

Answer: The "dose" from external sources in 10 CFR
20.1301(a)(2) means the deep dose equivalent or the eye
dose equivalent or the shallow dose equivalent. See defini-
tions of these dose terms in 10 CFR 20.1003. (References:
10 CFR 20.1301, 10 CFR 20.1003).

Question 201: Why is it that releases to sanitary sewers are
not inchuded in the dose limit for members of the public
while other effluent releases are?

Answer: The practice of having separate limits for dis-
charge to sewers is & practice that has been in place since 10
CFR Part 20 was proposed in 1955. If the dose limit for
individual members of the public inchuded the dose contribu-
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tion of licensed matenial into sanitary sewerage, there would
be no practical way for the licensee to determine the magni-
tude of that dose contribution for the purpose of demonstrat-
ing compliance with the limit because of the remoteness of
the individual being exposed from the point of discharge.
Water released into the sanitary sewer is considered unavail-
able until it passes through the sewage treatment plant.
Effluent concentration limuts (as in Table 2 of Appendix B)
have always been calculated under the premise that a mem-
ber of the public lives at the licensee's site boundary and
utilizes the air anxl water available at that point. Release
limits are set in Table 3 so that if the releases from the
sewage treaiment facility were the only source of ingestible
water, the Ance to the individual wonld be & commutted

effective dose equivalent of 0.5 rem per year. (Reference:
10 CFR 20.1301)

Question 203: Can you have radiation levels in excess of 2
millirem in one hour or 100 millirem per year in a control-
led area if the public is not allowed to enter the area?

Answer: If the public 15 not allowed to enter for reasons
other than limiting radiation exposure, the answer is yes. If
the public 1s not allowed to enter in order to limit radiation
exposure and for other reasons, the answer 1s no. As indi-
cated in the answer to Question 26(a), under the discussion
of "controlled area”, when an area meets both the definition
of a controlled area and the definition of a restricted area,
the area 1s consilered a restricted area for purposes of com-
pliance with Part 20. (Reference: 10 CFR 20.1301)

Question 204: (a) Licensees may apply under 10 CFR
20.1301(c) to operate at a higher annual dose limit of 500
millirem to individual members of the public. How long
will this 500 mullirem limit apply to the licensee? (b) Can a
licensee apply for an authorization to operate at this higher
limit indefinitely?

Answer: (a) The 0.5 rem per year limit 15 intended to e
applied primarily to temporary situations where operation of
the facility, or public exposure to radiation, is not expected
to result in doses above 0.1 rem over long periods of time.
20.1301(c)(1) requires that the licensee specify the expected
duration of operation in excess of the imit. The Commus-
sion will only approve such applications if the licensee
provides all of the information specified in 10 CFR
20.1301(c), and if the information is acceptable.

(b) It is unlikely that the Commussion will approve a re-

quest to operate at the lugher limit indefinitely. (Reference:
10 CFR 20.1301)
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Question 205: (a) 10 CFR 20.1301(a)(2) requires that the
dose in any unrestricted area from external sources does not
excoed 2 millirem "in any one hour.” Since this is not an
instantaneous limit, can the licensee operate at levels much
higher than 2 millirem per hour for a very short period of
time (e.g., 90 mullirem /hr for | minute, then no dose for
the rest of the hour)? (b) If so, how is the 2 mrem in any
one hour inspectable?

Answer: General response: This requirement in 10 CFR
20.1301(a)(2) 15 not new. It is essentially the same as the
requirement in 10 CFR 20.105(b)(1). Specific response:
(a) Yes.

() The licensee must be able to demonstrate compliance
with the dose limits of 10 CFR 20.1301 and the survey
requirements of 10 CFR 20.1501. If an inspector wdentifies
areas where the radiation levels may be in excess of 2 mrem
in any one hour and the licensee is unable to demonstrate
compliance with the dose limits for an unrestricted area and
with the survey requirements, the licensee may be cited.
(Reference: 10 CFR 20.1301, 10 CFR 20.1501)

Question 206: Can a licensee allow radiation levels of §
mR or more 1 oias hour in an area without limiting access
to the area?

Answer: If the phrase ", . . without linuting access to the
area” is intencled to mean an unrestricted area, the answer 1s
no. See Question 205, this Set. (Reference: 10 CFR
20.1301, 10 CFR 20.1003)

Question 384: Nuclear power plant licensees are required
to meet the criteria in 10 CFR 50 Appendix | and 40 CFR
190 with regards to maintaining doses to individual mem-
bers of the public ALARA. Related Regulatory Guides
(e.g., 1.21, 1,109, and 4.1) describe programs which are
acceptable to the NRC staff to demonstrate compliance with
10 CFR 50 Appendix | and 40 CFR 190 criteria. Specific
requirements for monitoring, sampling, dose calculation and
reporting are included in each plant's Technical Specifica-
tions and related Offsite Dose Calculation Manual. Does
compliance with plant Technical Specifications, applicable
Regulatory Guides, and the radiation standards in 40 CFR
190 fully meet the requirements of 20.1301? The purpose
in asking this question is to obtain clarification that, al-
though the revised 10 CFR 20 introduces new dose limits
for individual members of the public and new effluent con-
centration values in 10 CFR 20 Appendix B, the scope of
monitoring, sampling, dose calculation and reporting are not
changed for nuclear power plants by the revised 10 CFR 20
from the previously applicable requirements and guidance.




Answer:  Not necessarily. See the questions and answers

in sections 10 CFR 20,1301 and 10 CFR 20.1302. General-

ly, for nuclear power plants, no major changes are needed
in "the scope of monitoring, sampling, dose calculation, and
reporting” that has been adequate for compliance with plant
Technical Specifications and 40 CFR 190, and for conform-
ance with applicable regulatory guides. However, some
relatively minor changes may be needed. For example, at
some plants, changes may be needed for demonstrating
compliance with the requirements of 10 CFR 20.1301 as
they apply in members of the public in controlled areas.
(See the answer to Question 104.) (References: 10 CFR
20.1301, 10 CFR 20.1302).

10 CFR 28,1302 - Compliance with Dose
Limits for Individual Members of the Public

Question 28: How are annual average concentrations
(AAC) to be calculated, and 1s 1t acceptable for nuclear
power plants to use this AAC in lieu of instantaneous limits
(as currently required by the operating license) which are
denived from NUREG-0133?

Answer: AACs are calculated by multiplying the annual
effluent release of individual radionuclides by the annual
average atmospheric dispersion factor for the most prevalent
downwind sector at the controlled/unrestricted area bound-
ary. The instantaneous limits, on the other hand, are based
on & whole body dose Lt of 500 mrem/y and & thyroid
dose limit of 1500 mrem/y for gaseous releases and
Appendix B concentration values for liquid releases. In
both cases, the dose rate or concentration values are applied
on an instantaneous maximum basis at the boundary of the
unrestricted area. Annual average dispersion estimates are
used to relate the concentration or dose rate to a release
rate, and, ultimately, to an effluent monitor alarm set point.
For purposes of maintaining effluent releases ALARA pur-
suant to 10 CFR Part 50, Appendix 1, power reactor licen-
sees are restricted by Technical Specifications to the instan-
taneous himits. To permut effluent releases at levels corres-
ponding to the AAC described above would not enable a
licensee to meet the Appendix | design objectives.
(Reference: 10 CFR 20.1302(b)(2))

Question 29: If a licensee controls exposure to members of
the public using the new Part 20.1302(b)(2) at the boundary
of the unrestnicted area, how does a licensee ensure that
members of the public inside the controlled area do not
exceed this himit?
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Answer: Principally by the control of acces: and, thereby,
exposure time, since the licensee can requi'e inembers of
the public to exit the controlled area at any time. (10 CFR
20.1301(b) provides that if a licensee permits niembers of
the public to have access to controlled areas, th limits for
members of the public continue to apply to those individ-
uals.) (Reference: 10 CFR 20.1302)

Question 68: This question concerns demonstration of
compliance with the dose limits for individual memuers of
the public. Section 20.1302(b), in the revised 10 CFR Part
20, permits the licensee to demonstrate compliance by:

I "Demonstrating by measurement or calculation that the
total effective dose equivalent to the individual likely to
receive the highest dose from the licensed operation
does not exceed the annual dose limit; or

2 Demonstrating that:
(1) the annuai average concentrations of radioactive
material released in gaseous and liquid effluents at the
boundary of the unrestricted area do not exceed the
values specified in Table 2 of Appendix B to §§20.1001
- 20.2401; and

(1) if an individual were continually present in an
unrestricted area, the dose from external sources would
not exceed 0.002 rem (0.02 mSv) in an hour and 0.05
rem (0.5 mSv) in a year.”

Option (1) above would mquire the utility to demonstrate
compliance with the 100 mrem in a year specified in Section
20.1301 and the limits to a member of the public specified
in 40 CFR 190, This option allows for the use of occupan-
cy factors. However, the 10 CFR Part 2 Appendix C -
General Statement of Policy and Procedure for NRC En-
forcement Actions Conforming Amendments, provides an
example of a Severity [V violation based on option 2’
above which does not account for occupancy factors.

It can be interpreted that the enforcement examples have
been written more conservatively than the rule revis‘on.
This unnecessary restriction could severely limit availability
of power, particularly at BWRs operating with hydrogen
water chemustry, without a corresponding reduction in
actual dose to the public. It is requested that these examples
of violations be clarified to ensure consistency with the
regulation.

Answer: The enforcemert examples in question are
consistent with the corresponding regulations. “Option 2"
(10 CFR 20.1301(b)(2)] does not allow for use of occupancy
factors other than unity. 10 CFR 20.1302(b)(2)(1) concemns
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effluent concentrations, which do not involve occupancy,
and 10 CFR 20.1302(b)(2)(ii) involves the assumption that
an individual is continually present in the area or, in other,
words, 10 CFR 20.1302(b)(2)(ii) requires the assumption of
an occupancy factor of 1.0. (Reference: 10 CFR 20.1302)

Question 69: This question concerns radioactive effluent
concentrations. 10 CFR 20.1302(b)(2) addresses the annual
average concentrations, and limits on these concentrstions,
as they apply to members of the public. The changes pub-
lished as conforming amendments to Part 2 uniformly
address violations to these effluent limits as instantaneous
values, Whila it ie laar that significant instantaneous
concentrations of these limits constitute a concern to public
safety, the description that any release in concentrations
above the limits of Appendix B, Table 2 constitutes a
Severity Level IV Violation and an mstantanecus release
exceeding twice the limit of this table constituting a Severity
Level 111 Violation are not consistent with the intent of the
rule. It is requested that the descriptions of violations be
clarified with respect to the clear intent of the rule that the
limits of Appendix B, Table 2 apply to annual average
lumits.

Answer: The examples in the enforcement policy concern-
ing release of radicactive materials to an unrestricted area at
concentrations in excess of the limits for members of the
public should be understood to refer to the annual average
concentrations and not the instantaneous concentrations.
There is no requirement in 10 CFR Part 20 based on the
instantaneous concentrations (although technical specifica-
tions for power reactors do contain such requirements); thus
there can be no violation of a Part 20 requirement involving
instantaneous concentrations and, therefore, the question of
the severity level of the violation, and the examples used for
these severity levels, are not relevant. Nevertheless, the
subject examples will be clarified in a future revision of the
enforcement policy to make it clear that the subject exam-
ples refer to the statement concerning annual average con-
centrations in 10 CFR 20.1302(b)(2)(i). (Reference: 10
CFR 20.1302(b))

Question 72: Wili certain materials licensees (such as
teletherapy and brachytherapy licensees) be required to con-
duct environmental monitoring in unrestricted areas to de-
monstrate compliance with the new dose limit for individual
members of the public?

Answer; Yes. The licensee must demonstrate compliance
with 10 CFR 20.1301. Licensees must perform radiation
surveys in areas adjacent to locations where radioactive
materials are used or stored. It is unlikely, however, that a
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licensee will need to perform effluent or environmental
monitoring if it is only licensed for teletherapy and/or
brachytherapy. (References: 10 CFR 20.1302, Byproduct
Material licenses (medical))

Question 102: Under 10 CFR 20.1302(b)(2)(ii), () do the
words, "If an individual were continually present in en un-
restricted area,” mean that under these provisions it should
be assumed a hypothetical individual is there, or (b) should
occupancy studies be made in applying this section?

Answer: (a) Yes. (b) No. Supplemental response:
Although this question came from a nuclear power plant, it
seems unlikely that & nuclear power plant would choose to
use this option [10 CFR 20.1302(b)(2)], with its conserva-
tive assumptions, to demonstrate compliance with the annual
dose limit in 10 CFR 20.1301(a)(1). It seems more likely
that a nuclear power plant would prefer to use the option of
10 CFR 20.1302(b)(1) which does not involve the conserva-
tive assumptions (effluent concentrations "at the boundary of
the unrestricted xrea” and an "individual...continuously
present in an unrestricted area”). Nuclear power plants and
other uranium fuel cycle facilities must meet the more
restrictive public dose limits of 40 CFR 190, As noted in
the statement of considerations (56 FR 23374, third
column), demonstration of compliance with the limits of 40
CFR 190 will be considered to demonstrate compliance with
the 0.1-rem annual limit of 10 CFR 20.1301(a)(1) for most
facilities. This demonstration of compliance woulkd be con-
sistent with the option of 10 CFR 20.1302(b)(1). See the
answer to the related Question 68. (Reference: 10 CFR
20.1302).

Question 103: 10 CFR 20.1302(b)(2)(ii) refers to "the dose
from external sources.” (a) What are "external sources"?
(b) Are both (1) shine from the facility or from stored
contaminated materiale and sources, as well as (2) cloud
shine from effluents (o be mchuded?

Ay ver:  (a) "External sources” are radiation sources
o . 2 we body.

(b) Yes. (Reference: 10 CFR 20.1302).

Question 104: 10 CFR 20.1302 provides two options for
demonstrating compliance with the anoual dose lumit, in 10
CFR 20.1301, for members of the public. How does 10
CFR 20.1302(b)(2), the second! option, provide demon-
stration of compliance with the annual dose limit for
members of the public who are in a controlled area?



Answer: It doesn't. This second option applies to
members of the public in unrestricted areas and & controlled
area is not an unrestricted area. However, it would be
acceptable to demonstrate compliance with the annual dose
limit for members of the public in a controlled area [10 CFR
20.1301(a) and (b)] by applying the effluent concentration
criteria of 10 CFR 20.1302(b)(2)(i) and the external dose
criterion of 10 CFR 20.1302(b)(2)(u) to the controlled rea,
rather than to the unrestricted area, (References: 10 CFR
20.1003, 10 CFR 20.1302).

Question 207: The dose limits for an individual member of
the public as specified in 10 CFR 20.1301 are specified in
terms of rem. Since rem is an absorbed dose, must an indi-
vidual be present for the dose Lumit to apply?

Answer: No. If using 10 CFR 20.1302(b)(1) to show com-
pliance with dose limits, occupancy times (time an indivi-
dual is present) may be taken into account. If using the
method in 10 CFR 20.1302(b)(2)(11) to demonstrate
compliance, dose is caiculated as if an individual were con-
tinuously present, regardless of whether an individual is
continuously present. See related Questions 68, Set 2, and
102 Set 3. (Reference: I FR 20.1302, 10 CFR 20.1301)

Question 208: Is the licensee required to use the most
accurato method for determuning compliance with dose
limits or 1s it allowable to use any one of the acceptable
methods (assuming the acceptable method yields the lower
dose)?

Answer: The licensee may use any one of the acceptable
methods for determining compliance with the dose limit (10
CFR 20.1301(b)(1) or (2)). See related Question and
Answer 102 (Reference: 10 CFR 20.1302)

Question 417: This question refers to the answer to
Question 29 under §20.1302. The statement that a license.
can require members of the public to exit & controlled area
at any time is not obvious, based on the published rule. A
controlled area is one to which access can be limited, but
that condition might exist only at certain times or under
certain conditions or the access limits might be of a nature
other than strict prohibition. For instance, it might be a
control that specifically limits the stay time. Does NRC
expect procedures to reflect the changing nature of such an
area, i.e., controlled at one time but unrestricted at other
tumes, or is an area that meets the requirements to be
designated a controlled area for some portion of time simply
a controlied arca all the time? (The latter, | hope).
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Answer: The words ". . . access to which can be limited .
. ." in the definition of "controlled area” mean that access
can be limited at any and all tumes, regardless of whether or
not access 18 limited at ady particular time. An area desig-
nated by a licensee as a controlled area continues to be a
controlled area until that designation is changed; it does not
change from being a controlled area, and become an unre-
stricted ares, simply because access is not being limited at
some particular time. [See discussions of "Licensee Discre-
tion" and “Controlled Areas” in the answer to Question
26(n).] (References: 10 CFR 20.1003, 10 CFR 20.1302).

Question 427: The word "external” in 10 CFR
20.1302(b)(2)(ii) refers to any radiation source which could
irradiate an individual from outside the body. Since sources
inchude both airborne radioactive materials and contained
sources, the dose from airborne radioactive matertals could
be double-counted -- as a concentration pursuant to 10 CFR
20.1302(b)(2)(i) and as direct radiation pursuant to 10 CFR
20.1302(b)(2)(1i). In & situation where the licensee was
approaching the 50 mrem/yr limit from direct radiation from
contained sources, the additional direct radiation component
from airborne releases may cause this limit to be exceeded,
Clearly, this situation could be addressed through use of 10
CFR 20.1302(b)(1); however, the intent of the revised Part
20 appears to provide viable alternatives to complying with
the regulations whenever feasible. Must a licensee who
elects to use the method of 10 CFR 20.1302(b)(2) for de-
monstrating compliance with the public dose limuts "double-
count” the dose from airborne radioactive materials?

Answer: No. External sources ordinarily include &ll
radiation sources outside of the body, such as direct radia-
tion from contained sources and direct radiation from
airborne radioactive materials. To the extent that doses
from airborne radioactive materials (e.g., noble gases) are
accounted for as concentration values pursuant to 10 CFR
20.1302(b)(2)(i), they need not be accounted for as external
sources under 10 CFR 20.1302(b)(2)(11) in determining
compliance with the 50 mrem/yr limit. (However, airbome
radioactive material does need to be accounted for in deter-
mining compliance with the limit of 2 mrem in any one
hour)., (References: 10 CFR 20,1302, 10 CFR 20.1301).
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2.5 SUBPART F - SURVEYS AND
MONITORING

10 CFR 20.1501 - Surveys and Monitoring-
General

Question 147: 10 CFR 20.1501(b) requires the licensee to
ensure that instruments and equipment used for quantitative
radiation measurements are calibrated periodically;
however, there is no corresponding requirement in old Part
20. Does this new requirement mean that the accuracy and
frequency of such calibrations that have been found
acceptable by the NRC in the past will not be acceptable
under the revisca Part 207

Answer: No. The acceptability of calibration frequency
and accuracy is not changed by the inclusion of
§§20.1501(b) in the revised Part 20, (Reference: 10 CFR
20.1501(b)).

Question 209: (a) Does the revised Part 20 require that
meters be calibrated? (b) If so, is the calibration frequency
specified?

Answer: (a) Yes, 10 CFR 20.1501(b) requires that the
licensee insure that instruments and equipment used for
quantitative radiation measurements are calibrated periodi-
cally for the radiation measured.

(b) Part 20 regulations do not define "periodically.” How-
ever, specific NRC license conditions anx other Parts of
Title 10 (i.e., Parts 34 and 35) may specify the periodicity
for calibration. (Reference: 10 CFR 20.1501)

Question 210: 10 CFR 20.1501(c) requires a dosimetry
processor to be NVLAP accredited. DOE also has an ac-
creditation program. Do DOELAP-accredited processors
meet the requirements of 10 CFR 20.1501(¢)?

Answer: No. (Reference 10 CFR 20.1501)

Question 458: Some Part 50 power reactor licensees have
developed "weighted” or "effective” derived air concentra-
tion (DAC) values for airborne mixtures of radionuclides,
on the basis that the mixtures are well known and relatively
stable, as demonstrated through periodic analysis of primary
sources (e.g., reactor coolant and other process fluids),
airborne and removable contamination samples, and waste
streams (i.e., 10 CFR 61 analysis). These weighted DACs

NUREG/CR-6204

utilize & known ratio of the readily detectable radionuclides
in & mixture to the more-difficult-to-detect radionuclides, to
infer the total activity and the DAC fraction of a mixture
from gross counting methods (i.e., without having to do
isotopic analysis of each and every sample). Given adequ-
ate quality control measures, is the use of such "weighted"
or "effective” DACs ncceptable for posting, survey and
monitoring purposes’

Answer: Yes, in general, the "weighted" or "effective”
DACs can be used for inferring the total activity and the
DAC fraction of a mixture from gross counting methods
provided that the method(s) for calculating the "weighted”
or "effective” DACs (which are not described in the ques-
tion) are appropriate, have been validated, and that the uses
of these weighted/effective values are not inconsistent with
other regulatory requirements, such as 10 CFR 20.1203, 10
CFR 20.1204, 10 CFR 20.1502, 10 CFR 20.1902, a the
Footnotes and Note to Appendix B. The DAC values used
in the calculation of the "weighted” or "effective” values
(and the DAC values used for any other purpose) must be
the values listed in Appendix B to Part 20 unless the licen-
see has obtained approval, under the provisions of 10 CFR
20.1204(c)(2) or 20.2301, to use other values. (References:
10 CFR 20.1501, 10 CFR 20.1203, 10 CFR 20.1204, 10
CFR 20,1502, 10 CFR 20.1902, Appendix B),

10 CFR 20.1502 - Conditions Requiring Indi-
vidual Monitoring of Internal and External
Occupational Dose

Question 43: The licensee initially was requirad to monitor
internal dose. The results indicate that monitoring is not
required, 1.e., levels are positive but less than 10% of the
allowable limits. Can the measured internal dose values be
ignored? If yes, will the licensee be in noncompliance if it
sums internal and external doses?

Answer: The licensee was required to monitor internal
dose [because the licensee had made a prospective determin-
ation that the individual(s) was (were) "likely to receive” an
untake in excess of 10% of the limits]. The internal dose
values cannot be ignored regardless of the fact that they are
less than 10% of the limits. If the licensee was not required
to monitor internal dose because the licensee had made a
prospective determination that the doses likely would be less
than 10% of the limits but elected to monitor internal dose
anyway, the licensee could choose to *ignore” the measured
values that are less than 10% or to add those values to the
externai doses to obtain the sum of the internal ard external
doses. Nothing in Part 20 prohibits the licensee from



monitoring or summing intertal doses at leas than 10% of
the limits; therefore, a licensee can never be in noncompli-
aice for summing the internal and external doses.
(woference: 10 CFR 20.1502)

Question 44: Durning 1993, the licensee performed a
prospective dose evaluation, and decided not to measure
nternal dose. In 1994, the licensee again evaluates the
internal dose and finds that the threshold for monitoring is
exceeded and begins monitoring. Nothing in the facility
(engineering controls or productivity levels) has changed.
The licensee accounts for the internal dose contribution
when calculating TEDE for 1994, Must the licensee go
back and adjust TEDE for 19937

Answer: Yes, the licensee must go back and adjust the
TEDE for 1993, based on the best available data. The
information included in the question indicates that the 1993
prospective evaluation was in error and that internal dose
should have been measured; therefore, thi: error needs to be
corrected. (Reference: 10 CFR 20.1502)

Question 54: Must bioassay be performed for a worker
who, without respiratory protection, is likely to receive an
intake in excess of the applicable ALI(s) but who 1s not
likely to receive such an intake with respiratory protection?

Answer: A "Note" in the statement of considerations (56
FR 23377, column 2) says that *. . . the concentrations to
be used for evaluating monitoring thresholds are those of the
ambient atmosphere before credit is taken for respiratory
protective factors.” That note is a conservative assumption
that is appropriate if there will be no "further venfication”
that the assigned respiratory protection factors actually will
be achieved.

At nuclear power plants, if the "surveys and bioassays, as
appropriste,” required by 10 CFR 20.1703(a)(3)(ii), inchude
reasonable measures to verify that the expected degree of
respiratory protection will be aciieved, "the concentrations
to be used for evaluating monitoring thresholds" may be
those that include credit for the protection factors when
respirators are to be used. Measures to verify that the
expected degree of respiratory protection has been achieved
may include (but are not limited to) measurements of nasal
smears from workers who have used respirators and whole
body counting, relatively soon after a job, of one or more
representative workers among a group of workers who wore
respiratory protective equipment while working on the job,
and periodic whole-body counting (e.g., annually) of all
workers who wear respiratory protective equipment.
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At fuel cycle and materials facilities using large quantities of
unsealed racdioactive materiais, the nature of the operations
is such that bioassays are required for workers who are
likely to receive an intake in excess of ten percent of the
applicable ALls without respiratory protection. Because of
the types and quantities of radioactive airborne particulates
at fuel cycle and matenials licensees, it is advisable to not
take credit for respiratory protection factors when determ-
ining if monitoring (e.g., biorssay) is required. NRC will
consider licensee proposals to allow using respiratory pro-
tection factors when determining if internal dose monitoring
1s required, if the licensee demonstrates a verification
method that the respiratory protection factor is actually
achieved for all workers wearing respirators, Unless au-
thorized in the license, fuel cycle and materials licensees
should understand that the threshold level for monitoring in
10 CFR 20.1502(b) is ten percent of the applicable ALIs
without credit for respirators. (Reference: 10 CFR
20.1502(b), 10 CFR 20.1703)

Question 75: Representatives of the nuclear power industry
have exjpress~d a concern regarding 10 CFR 20,1502, which
requires licr.asees to monitor individual internal or external
doses for zach individual likely to exceed 10% of the
applicable annual limit. Licensees are required to maintain
records of individuals for whom monitoring was required
under §20.1502 [§20.2106(n)]. The handling of internal
doses at less than 10% of the limit is of particular interest.
Since a licensee cannot predict future exposures at other
licensee facilities during the remainder of the year, a ques-
tion arises regarding summing of doses at these small frac-
tions of the limit if & worker transfers to another licensees
during the year. The following procedures have been sug-
gested regarding reporting of internal doses at nuclear
power plants that are less than 10% of the limit.

1. At nuclear power plants, an entrance bioassay is typi-
cally performed for all incoming radiation workers. Upon
departure from the facility, an exit bioassay is typically
performed. If no net internal contamination is detectable in
the exit bioassay, no internal dose assessment is required.

If internal contamination is detected, an assessment will
undoubtedly be made. Any positive result above the LLD is
available for reporting.

2. Respiratory protection programs are required, under
§20.1703, to monitor workers to ascess intake. Air sampl-
ing results and bioassay measurements are acceptable me-
thods to perform this monitoring, with the results used to
perform an intake assessment,

3. Therefore, if & worker is monitored for potm(ml intern-
al exposure, data regarding the results of such monitoring
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will be available and must be recorded. Since these records
are available, positive results, above LLD, should be report-
ed to subsequent licensees, even if there is no reason to
expect the worker will exceed 10% of the annual internal
committed effective dose equivalent limit.

Does the NRC have sny objections to this procedure?

Answer: No. This procedure for nuclear power plants
goes beyond the requirements of the revised Part 20 for
monitoring, recording, and reporting internal doses to
workers, See the answer to Question 114. (For example,
routine entrance and exit bioasseys for all workers are not
required by Part 20). However, the procedure is not
inconsistent with the Part 20 requirements. (References:
CFR 20.1502. 10 CFR 20.2106)

10

Question 81: (s) Are licensees required to provide
instruction on the procedures for declaring her pregnancy to
an occupationally exposed woman if she does not enter a
restricted area? (b) Is it necessary to monitor all (occupa-
tionally exposed) declared pregnant women?

Answer: (a) There are no provisions in the revisci Part
20, or in Part 19, to provide instruction on declarations of
pregnancy to women who are occupationally exposed but do
not enter a restricted area. It is suggested that the licensee,
ir accordance with good radiation practice, provide instruc-
tion on this topic to ail occupationally exposed individuals,
regardiess of where they receive exposure.

(b) No. Only declared pregnant women who are likely to
receive in one year from sources external to the body a dose
in excess of 0.05 rem (20.1502(a)(2)) or who are likely to
receive in one year a committed effective dose equivalent in
excess of 0.05 rem from occupational intakes
(20.1502(b)(2)). (Reference: 10 CFR 20.1502)

Question 82: Will workers who enter a restricted area and
have been determined to require monitoring under
§20.1502(a) require monitoring in the controlled area
(outside the restricted area)?

Answer: Yes, if the workers receive "occupational
dose(s)” in the controlled area. (References: 10 CFR
20.1003, 10 CFR 20.1502).

Question 98: The following questions concern the
requirements of 10 CFR 20.1502 as applied to nuclear

power plants.

NUREG/CR-6204

34

(a) Since the nuclear power industry has had few intakes
approaching the 10% criteria for adding internal and
external doses, is the historical record of intakes plus the
establishment of a corporate (licensee) policy to limit intakes
to less than 10% of an ALI sufficient to exchude a nuclear
power licensee from the requirements for "monitoring”
intakes (10 CFR 20.1502) and adding internal and external
(except for specific intake instances)?

(b) Will the apparent new practice of minimizing TEDE
and allowing some intakes invalidate this historical basis and
essentially require nuclear power licensees to "monitor”
intakes?

(¢) In determining whether a worker is likely to exceed the
10% criteria, on what basis are projections to be made of
the future intake of contract workers (for the remainder of
the year after they leave our site)?

Answer: (a) Yes, assuming that the conditions of exposure
are not expected to change to the extent that they are outside
the bounds of that historical record and that procedures will
be put into effect to implement the policy. (However,
"surveys”, in accordance with 10 CFR 20.1501(a), would
still be needed.)

(b) Not likely. However, the resulting potential increase in
intakes will need to be considered in determining whether or
not workers are likely to receive intakes in excess of 10% of
an ALIL. The historical record should be useful in evaluating
this potential increase,

(c) Such projections are not required. As indicated in draft
Regulatory Guide DG-8010 ("Criteria for Monitoring and
Methods for Summation of Internal and External Occups-
tional Doses”), each licensee makes the determination
independently; doses that mey have been received, or that
may be received in the future, at another licensee's facility
are not inchuded in the determination of the monitoring
requirement. (Reference: 10 CFR 20.1502),

Question 114: A licensee is required to provide individual
monitoring for each occupationally exposed individual who
18 likely to receive, in a year, a dose in excess of 10% of
the applicable limits in 10 CFR 20,1201, 10 CFR 20.1207,
or 10 CFR 20.1208. Must a licensee account for the expo-
sure that an individual may receive at another licensee's
facility, if that worker transfers to another licensed facility
during the monitoring year, when determining if it is likely
that the individual may exceed 10% of the limits? In ad-
dition, if a new employee already has an exposure in excess
of 10% of the lunits when they start work at the new



employer, must the new employer automatically monitor the
employee’

Answer: No. The licensee is only responsible for evaluat-
ing the potential for exposure at its facility. If the licensee
makes an evaluation that the dose will not exceed the 10%
threshold, the licensee need not record or monitor the dose.
If the liconsee opts to measure the dose, although its prelim-
inary evaluation shows that it 1s not necessary and finds that
the threshold has been exceeded, it must reevaluate its
program and provide monitoring as required. In addition
the licensee will need to reconsider the requirements to sum
internal and external doses. (Reference: 10 CFR 20.1502)

Question 126: Individuals performing assigned duties are
often exposed to small amousts of radiation from plant
effluents at licensees' sites under normal operating cond:-
tions. () If these individuals are likely to receive, or have
already received, in excess of 10% of an occupational dose
limit from extsrnal sources, does the licensee have to
determine, record, and report doses from the effluents to
comply with the revised Part 207 (b) If so, what are the
monitoring thresholds for the external and internal com-
ponents of the dose?

Answer: (a) Yes. In this case, the licensee would have to
monitor and record the external dose from the effluents,
since the individuals are in excess of 10% of the occupa-
tional dose limit from all external sources (20.1502(x)).
However, the licensee is not required to monitor the effluent
dose separately from other external doses.

(b) The licensee must monitor and record the internal
occupational dose only if the individuals are likely to receive
in excess of 10% of the applicable ALIs from all
occupational intakes of radioactive material. Note: For
nuclear power plants, the preceding answer does not mean
that all workers for whom monstoring of external dose is
required must wear their personal dosimeters at all times
while on site. Such workers in controlled areas (outside
restricted areas) need not wear personal dosimeters to
measure external doses from effluents. However, they
should wear personal dosimeters in a controlied area when
performing work that has the potential for significant
occupational exposure such as performing a radiation survey
of & vehicle loaded with a shipment of radioactive material.
(Reference: 10 CFR 20.1502)

Question 211: 20.1502(a)(2) and (b)(2) say that monitoring
is required for declared pregnant women *...likely to re-
ceive, in | year,..." a dose in excess of 10 percent of the
applicable limits for the embryo/fetus. (a) What year does
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this refer to? (b) Since the gestation period is 9 months
(anc since monitoring woulkd begin after the deciaration,
which may be several months into & pregnancy), why does
the regulation use a year” (c) The licensee badges & declar-
ed pregnant woman (whose estimated date of delivery is in
January or February) during the current calerdlar year. The
licensee then estimates that for the next calendar year,
between the stact of the year and delivery, the declared
pregnant woman's external doses will be less that 10 percent
of the applicable embryo/fetus dose limits, 1s the licensee
required to badge the woman for the new year? (d) Can
licensees assume that after delivery, the "year” tume period
is over and that monitoring the woman (to demonstrate
compliance with the embryo/fetus dose lunits) is no longer
required?

Answer: (a) The word "year" is used to indicate a 12-
month period starting in January. (See defimtion of year in
10 CFR 20.1003).

(b) This requirement is for determining whether monitoring
must be provided, and the term year is used to be consistent
with other monitoring criteria as specified in 10 CFR
20.1502,

(c) Once & determination is made to monitor the deciared
pregnant woman, monitoring is to continue fur the entire
pregnancy, to determine compliance with the limit of ex-
posure to the embryo/fetus.

(d) Yes. Once the woman is no longer a declared pregnant
woman, the need to provide monitoring will be based on
requirements of 10 CFR 20.1502(a)(1). (Reference: 10
CFR 20.1502, 10 CFR 20.1003)

Question 212: A licensee makes & prospective determina-
tion that adult workers in Department W are nat likely to
receive doses in 2xcess of 10% of the limits from external
sources, so external dosimetry is not required by 20.1502.
The workers in Department W complain when their TLD
badges are taken away, so the licensee decides to leave them
badged, but not to desnonstrate compliance with the occupa:
tional dose limits of the revised Part 20. (a) If an inspector
finds the TLD badges being wom incorrectly or misused by
Department W workers, can the licensee be cited? (b)
Must the doses be reported to the workers” If recording s
required, must it be kept on Form §?

Answer: (a) No citation against 10 CFR 20.1502 wouid
be issued, provided the licensee can provide documentation
that adequately supports the evaluation thai monitoring of
external dose is not needed. An inspector may bring the
issue of incorrect wearing of dosimeters to the attention of
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the licenses, and may document this lack of good practice n
the inspection report.

(b) No, reporting is not required. If the badges are not
used for compliance with the regulations, the licensee is not
required to record the results on NRC Form § or its equiva-
lent. (Reference: 10 CFR 20.1502, 10 CFR 20.2106)

Question 213: (1) Who is responsible for monitoring &
representative from a service company while the individual
is on-site at a licensee's facility performing duties that may
umlinnoowpﬁiomldouﬁommmowud/pmm-
sed by the licensee? (b) Where should the results of the
monitoring be maintained”?

Answer: (a) The individual/organization that is licensed to
possess the material used is responsible for monitoring the
representative.

(b) The results of the monitoring must be maintained by the
licensee as required by 10 CFR 20.2106. (Reference: 10
CFR 20.1502, 10 CFR 20.2106)

Question 214: (a) If the individual had not been monitorex!
at his previous employer while receiving an occupational
dose (i.e., the dose there had been determined not likely to
exceed 10% of the limits), and the current employer, Licen-
see Z, determines in sdvance that the worker's annual dose
for hoth hicensees will exceed 10% (although the dose at
Licensee Z will not exceed 10%), must Licensee Z monitor
for external dose? (b) If the individual worked for several
previous employers during the year, some who badged and
some who did not, and Licensee Z makes a prospective
determination that its own activities will result in & dose less
than 10%, must Licensee Z. monitor for externai dose?

Answer: (s) No. The criteria to determine whether
monitoring is required is independent of exposures received
at any other piace of employment prior to or subsequent to
employment with Licensee Z.

() No. (Reference: 10 CFR 20.1502, 10 CFR 20.2104,
Regulatory Guide 8.34)

Question 215: An individual works concurrently at Licen-
sees W, X, Y, and Z. All four licensees make a prospec-
tive determination that external doses will not exceed 10%

of the limits at their own facility. Must any of the licensees
monitor for external dose?
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Answer: No. See the answer to related Question 214,
(Reference: 10 CFR 20.1502)

Question 216: Will Regulatory Guide 10.8 be revised to
include guidance on monitoring external dose (and demon-
strating compliance with the annual occupational dose
limits) for health personnel working in several hospitals
simultaneously? [Note: This 1s & common practice for
physicians in Hawaii and there is no good mechanism for
licensees to track where the physicians work outside the
facility]

Answer: Appendix X to Regulatory Guide 10.8, Rev.2,
was developed to provide guidance on how to implement
revised Part 20 at a medical facility. This guide will be
revised in its entirety in the future to address the changes in
10 CFR Part 20. (Reference: 10 CFR 20.1502)

Question 375: In supporting & conclusion that individual
monitoring of internal occupational dose is not required [10
CFR 20.1502(b)] and, therefore, that summing of internal
and external dose is not required [10 CFR 20.1202(a)], what
is considered to be acceptable for bioassay frequency, DAC-
hour administrative limit, and whole-body counting
minimum testing level?

Answer: Under 10 CFR 20.1502(b), t* “re is no required
frequency for bioassay, DAC-hour administrative limit, or
minimum testing level for whole-body counting either for
individuals for whom monitoring is required or to support a
conclusion that individual monitoring is not required. How-
ever, the answer to Question 54 provided a number of
examples of measures that could be used at nuclear power
plants to verify that the expected degree of respiratory
protection will be achieved so that the concentrations of
radionuclides in air after credit is taken for respiratory
protection may be used in making the prospective assess-
ment that individual monitoring for internal dose is not
required. These measures “include, (but are not limited to)
measurements of nasal smears from workers who have use
respirators and whole body counting, relatively soon after a
job, of one or more workers among a group of workers who
wore respiratory protective equipment while working on the
job and periodic whole-body counting (e.g., annually) of all
workers who wear respiratory protective equipment. "

It should be recognized that in addition to the bioassay
requirements of 10 CFR 20.1502(b), there is the bioassay
requirement of 10 CFR 20.1703(a)(3)(ii), which is related to
the use of individual respiratory protection equipment. If
whole body counting is to be used to verify the effectiveness
of the respiratory protection program, it must be able to



demonstrate that estimates of intake based on exposure
calculations (i.e., on air concentrations and on taking credit
for protection factors) are consistent with estimates of intake
based on bioassay. The licensee should take into account
the fact that demonstrating effectiveness of the respiratory
protection program may have to be based on exposures over
durations much shorter than a year, particularly for materi-
als that are expected to be cleared rapadly from the body.
Some general guidance on air sampling is provided in Regu-
latory Guide 8.25, Rev. 1, (which states that this guide does
not apply to reactor facilities), and general guidance on
bioassay will be provided in Regulatory Guide 8.9, Rev. 1.
(References: 10 CFR 20.1502, 10 CFR 20.1202, 10 CFR
20.1703, Regulatory Guide 8.9)

Question 398: Regulatory Guide 8.7 (Section C.2.2) states
that "if during the course of the year the dose to date for the
year exceeds | rem CEDE [committed effective dose equi-
valent] or the individual receives an overexposure in another
dose category, the CDE [committed dose equivalent] to the
maximally exposed organ must be caiculated, recorded and
reported.” If an individual arriving from work at another
(previous) licensee's facility within the current year has a
CEDE that exceeds | rem, does the guidance imply require-
ments for monitoring, recording or reporting of internal
dose, even if the present licensee's prospective evaluation
shows that the individual is not "likely to exceed” 10% of
an anoual limit on intake (ALI)?

Answer: For the situation described in the question, the
quoted section of the Regulatory Guide 8.7 indicates that the
previous licensee should have caiculated, recorded, and
should report the CDE to the maximally exposed organ.
However, as indicated in Section C.1.1 of Regulatory Guide
8.7, in performing the prospective evaluation (under 10
CFR 20.1502) to determine if monitoring is required “for
individuals who received exposure at other facilities in the
current year, the previous dose need not be considered in
prospective evaluation. Only the dose that could be
received at the facility performung the evaluation need be
considered when determining the need for monitoring and,
therefore, the recordkeeping and reporting requirements, "
(References: 10 CFR 20.1502, Regulatory Guide 8.7).

(uestion 429: A "Note" added to the answer to Question
126 clarifies the answer with respect to nuclear power
plants. Does this clarification also apply to non-power
reactor facilities?

Answer: Yes. As indicated in that "Note", workers at
nuclear power plants, for whom individual montoring 1s
required and who are outside restricted areas need not wear
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personal dosimeters to measure external doses from efflu-
ents. However, they shoukl wear personal dosimeters when
performing work with or near licensed materials that are
sources of external occupational exposure (e.g., when
performing a radiation survey of a vehicle loaded with
radioactive material ready for shipping.) (Reference: 10
CFR 20.1502).

NOTE: Questions 444, 445, and 446 relate to determining
whether occupational radiation dose monitoring of an indivi-
dual is required (i.e., is the individual likely to excoed 10%
of an applicable limit?)

Question 444: In this example, it has been determined that
an individual will receive less than 100 mrems in a year
while in the controlled area, and the individual has therefore
been classified as a member of the public while in the con-
trolled area. The individual also accesses and performs
work in the restricted area. In evaluating whether the in-
dividual requires monitoring in the restricted area, may the
evaluation be limited to only the dose likely to be received
in the restricted area, i.e., may the potential dose received
in the controlled area be disregarded for the purpose of the
evaluation”?

Answer: The answer to the question is yes, assuming that
the basis for classifying the individual as a member of the
public while in the controlled area is the type of work the
individual will do in the controlled area.

As emphasized in the answer to Question 26(a), whether the
dose to an individual outside a restricted area is an occupa-
tional dose or a public dose depends on what the individual
is doing and not on what area (controlled or unrestricted
area) the individual is in when the dose is received. Fur-
thermore, it is possible, and acceptable (as indicated in
many previous questions and answers), for the licensee to
consider the dose (other than background, etc.) that indivi-
dual receives in a controlled area to be an occupational
dose, even though, as stated in the question, the dose the
individual receives in the controlled area is less than 100
mrem per year. Regardless of the magnitude of the dose,
the dose is an occupational dose if it is received (in accor-
dance with the definition of occupational dose) . . . in the
course of employment in which the individual's assigned
duties involve exposure to radiation and to radioactive
material . . .* For example, an individual who performs &
radiation survey, in any area, of a vehicle loaded with radio-
active material prepared for shipment would be receiving an
occupational dose as a result of exposure to the radiation
from the radioactive material on the vehicle regardless of
the magnitude of the dose. However, the dose (other than
background, etc.) received by a worker performing office
work in a controlled area could be considered to be either
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an occupational dose or a public dose; either choice would
be considered to be consistent with the definition of "occu-
pational dose.” See Question 26 and answer for additional
wformation concerning licensee options with respect to area
designations and dose categories. See Question 126 con-
cerning the use individual monitoring of occupational doses
from effluents. (References: 10 CFR 20.1502, 10 CFR
20.1003).

Question 445: In this example, it has been determined that
an individua! is not likely to exceed 5 rems shallow dose
equivalent from any sources with the possible exception of
dose from hot particles. There is & potential that exposure
to an individua! from a hot particle may occur and that the
dose to the individual from a hot particle, should it occur,
may potentially exceed 5 rems shallow dose equivalent. In
this circumstance, may the potential dose resulting from a
potential exposure to a hot particle be disregarded for the
purpose of the evaluation on the basis that the dose is not
likely to exceed 10% of the applicable limit? Note that the
scope of this question is limited to the requirements for
individual monitoring (§20.1502) and is net intended to
address the general requirements for radiological surveys
(§20.1501).

Answer: Yes. The fact that an individual has the potential
to receive a dose does not mean that the individual is likely
to receive the dose. [Note: It should also be recognized
that individual monitoring devices (personal dosimeters) are
not appropriate for measuring doses from hot particles on or
near the skin.|] (Reference: 10 CFR 20.1502).

Question 446: In this example, an individual has worked at
the licensee's facility eariier in the current year and was
required to be monitored because the individual accessed a
high radiation area. During this period, the individual's
monitored dose did not exceed 10% of a limit. Now the
mndividual 1s performing other work at the licensee's facility
in the restricted area, but nc longer has access to high
radiation area, An evaluation based on the individual's new
job scope shows that the individual is not likely to exceed
10% of a limit for their entire period of work during the
year at the licensee's facility. (a) May the personnel dose
monitoring of the individual be discontinued on the basis
that the individual i not likely to exceed 10% of a limit and
the individual no longer has access to high radiation areas?
(b) If so, ruust the individual's dose monitoring results,
acquired during the period of required monitoring, still be
reported in accordance with §20.2206 *Reports of Indivi-
dual Monitoring™? The purpose of these questions is to
determine under what conditions required individual moni-
toring may be discontinued as no longer required.
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Answer: (a) Yes. (h) Yes. (References: 10 CFR
20.1502, 10 CFR 20.2206).

Question 461: Does the word "applicable” in the phrase
"applicable ALI(s)" in 10 CFR 20.1502(b)(1) mean that the
stochastic ALI(s) [SALI(s)] should be used?

It is noted that 10 CFR 20.1502(b) requires the licensee to
monitor the occupational intake and assess the committed
effective dose equivalent. We believe that the answer to this
question should be yes, if a licensee is operating under the
"more limiting" dose limit of 5 rem TEDE. The occupa-
tional dose limits in 10 CFR 20,120 | apply to the *more
limiting” of 5 rem TEDE or 50 rrm TODE. If & licensee's
prospective assessment shows faat the exposure conditions
at their facility is most likely o be limited by the 5 rem
TEDE limit, then the "applicable” ALI is the SALL. This is
further shown by the wording used in 10 CFR 20.1502(b);
1.e., use of the "commutted effective dose equivalent”
terminology.

Answer: No, not necessarily. The "applicable” ALI is the
ALI for the appropriate radionuclide, the appropriate
column (inhalation or wgestion), and, for inhalation ALls,
the appropriate "class” (D, W, or Y). When both a sto-
chastic and & non-stochastic inhalation AL are listed for a
particular radionuclide (e.g., for I-131), the "applicable
ALI" in 10 CFR 20.1502(b) means the more limiting ALI,
which is listed first (the non-stochastic ALI), not the sto-
chastic ALI, which is listed second and is shown in paren-
theses. The statements made by the questioner following
the question are not relevant to the question. (Reference:
10 CFR 20.1502).

2.6 SUBPART G - CONTROL OF
EXPOSURE FROM EXTERNAL
SOURCES IN RESTRICTED
AREAS

10 CFR 20.1601 - Control of Access to High
Radiation Areas

Question 218: 10 CFR 20.1601(a)(1) says that the control
devices must cause the radiation level to be reduced "upon
entry.” (a) Must the devices preclude authorized or unay-
thorized entry? (b) At what point must the control devices
activale, when a person passes the final 30 cm before, or
entry itsel{?



Answer: (a) 10 CFR 20.1601(a) requires that entrance or
access points to a high radiation area have "one or more” of
the listed features to preciude excessive radiation exposure
to an individual. The control device in subparagraph (1)
stipulates only that it cause the radiation level to be reduced
so that an individual, upon entry, could not receive 100
mrem in ap hour within 30 cm of an accessible area of the
source. This paragraph does not distinguish between
"authorized" or "unauthorized.”

{b) The control device must activate "upon entry into the
area” at the "entrance or access point.” (Reference: 10
CFR 20.1601)

Question 219: 10 CFR 20.1601 requires control of access
to high radiation areas. It provides an exception for access
to hospitai areas with patients containing radioactive materi-
al, "provided that there are personnel in attendance . . ."
who will take certain specified precautions. (a) Does a
nursing station within line-of-site of a patient's room satisfy
the requirement? (b) Does & nursing station controlling
access to a ward, but not in the line-of-site, satisfy the
requirement”’

Answer: (a) Yes, provided there are personnel in atten-
dance at all times who will take the necessary precautions to
prevent the exposure of individuals to radiation or radio-
active material in excess of the limits established in Part 20,
and operate within the ALARA provisions of the licensee's
radiation protection program.

(b) Yes, provided the room is properly posted. (Reference:
10 CFR 20.1601, Appendix X to Regulatory Guide 10.8)

Question 373; What are the minimum requirements for
height and access restriction:, of barriers used to prevent
entry to locked high radiation areas (HRAs) and very high
radiation areas (VHRAGS) at nucieas power plants?

Answer: The NRC has prepared Regulatory Guide 8.38
that details control measures that should be implemented for
such areas. This regulatory guide provides guidance on the
following program elements as related to control of locked
HRAs and VHRAs: management controls, procedural
controls, training, communications and physical controls.

In general, there are no prescriptive, specific minimum
height requirements for barriers preventing entry to locked
HRAs and VHRAs. 1t is required that physical controls
(such as barriers) provide assurance that individuals are not
gaining uaauthorized access to locked HRAs. For VHRAs,
10 CFR 20.1602 requires "additional measures to ensure
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that an individual 18 not able to gain unauthorized or
mnadvertent access.” The NRC staff realizes that tools
(wrenches, wire cutters, cutter torches) are readily available
in a nuclear power plant and that it is virtually impossible to
prevent determined willful circumvention of physical
barners. However, physical controls can and should be
established so that any such willful acts are detectsble (i.e.,
they result in cut locks or fencing, wall panels removed,
etc, For example, the use of a fence to prevent access to a
VF LA would not satisfy the requirements of 10 CFR
20.1602 if an individual could gain access to the VHRA by
climbing over the fence. (References: 10 CFR 20.1601, 10
CFR 20.1602)

Question 385: Do licensees have discretion regarding the
form and applicability of additional posting and barriers for
individual high radiation areas (HRAs) that are located
within a larger area posted and barricaded (e.g., with a
locked door) as an HRA or inside a posted HRA control
point? If licensees must post and barricade such individual
HRAs at each area's entrance, then “double posting"
results. Double posting has long been a concern due to the
confusion that it might create for workers. The need to
clearly identify to workers areas with high radiation levels
might be accomplished through posted survey maps, "hot
spot” stickers, or other means. In addition to effectively
accomphishing the need for notifying workers of high radia-
tion areas, these methods may be preferable to posting and
barricading each HRA, located as described above, due to
potential dose savings that could result from fewer entries
into the area solely for the purpose of verifying the second-
ary postings and barriers. This question is intended to es-
tablish flexibility in implementation, appropnate to the
circumstances, to maintain control over access and inform
workers in an effective and efficient manner.

Answer: Power reactor licensee discretion and flexibility
with respect to posting and barriers for high radiation areas
is the same under revised Part 20 and applicable Technical
Specifications as it has been under old Part 20 and applic-
able Technical Specifications. Existing guidance on control
and posting of high radiation areas is contained in the Health
Physics Positions (HPPOS) Daia Base (NUREG/CR-5569,
Rev. 1). The particular question of individual HRAs that
are located within a larger posted and barricaded HRA or
inside a posted HRA control point is addressed in the
documents identified as HPPOS-014 and HPPOS-066 n
NUREG/CR-5569, Rev. 1. HPPOS-066 is [E Information
Notice No. 84-82, "Guidance for Posting Radiation Areas,”
dated November 19, 1985, Other related guidance is
contained in HPPOS-036, HPPOS-234, HPPOS-242, and
HPPOS-210. This guidance will continue to be applicable
under the revised Part 20. Regulatory Guide 8.38 also

NUREG/CR-6204



Questions and Answers

contains guilance on this subject for nuclear power plants.
For most material licensees, posting and access c-ntrol
requirements contained in 10 CFR Parts 20, 34, 35, and 36
shoukd be adequate. More detailed information and
requirements would be contained in individual licenses and
license applications. (References: 10 CFR 20.1601, 10
CFR 20.1902).

Question 430: Question 373 concemns the minimum
requiremnents for height and access restrictions of barriers
used to prevent entry to locked high rediation areas (HRAs)
and very hich radiation areas (VHRAS) at nuclear power
plants. D~es this quastion and answer also apply to non-
power reactors”’

Answer: No. The answer to Question 373 and Regulatory
Guide 8.38 which is referred to in the answer were all writ-
ten to address conditions at nuclear power plants and are not
necessarily adaptable to all situations at non-power reactors,
materials, or fuel cycle facilities. Furthermore, the answer
to Question 373 states that, in general, there are no pre-
scriptive, specific minimum height requirements for barriers
usad to prevent entry to locked HRAs and VHRAs,
(Reference: 10 CFR 20.1601, 10 CFR 20.1602).

Question 431: Although Question 385 does not refer to any
purticular class of licensee (e.g., power reactor, non-power
regctor, materials), the answer to the question mentions only
power reactor licensees and material licensees. Does the
answer to this question also apply to non-power reactor or
fuel cycle licensees?

Answer: Yes, to the extent that the situations described in
the answer apply to non-power reactors or fuel cycle licen-
sees. However, there may be situations at non-power reac-
tors and fuel cycle facilities that are not within the scope of
the answer. (Reference: 10 CFR 20.1601).

10 CFR 20.1602 - Control of Access to Very
High Radiation Areas

Question 49: For control of access to very high radiation

areas, will physical barriers be needed to prechude unauthor-

1zed access?

Answer:

(Reference:

Yes. See draft Regulatory Guide 8.N10.
10 CFR 20.1602)
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Question 92: At power reactor facilities, when the reactor
1s at power, very high radiation areas (due to neutron and
N-16 gamma radiation fields) can exist inside the primary
containment. At some facilities, these areas inside contain-
ment are not readily locked, without substantial plant
modifications to make them lockable. In recognition of this
situation, the following controls are planned to meet the
requirements of 10 CFR 20.1602 as it relates to « PWR or
de-inerted BWR containment at power: When the reactor is
at power and entry 18 not required, the primary containment
access hatch (and any other access way) will be locked and
posted as & very high radiation area. The key control access
and special radiation work permit for entry will be in accor
dance with, or provide protection equivalent to, the gui-
dance in draft Regulatory Guide DG-8006. When the reac
tor is at power, and entry is required, & qualified (in accor-
dance with the applicable ANSI standard) radiation protec-
tion technician will accompany and provide continuous job
coverage to each (small) group of workers assigned to per-
form a particular task (e.g., surveillance). Do the preceding
controls meet the intent of 10 CFR 20, 1602?

Answer: Yes. The controls outlined are an example of
one way (but not the only way) to comply with 10 CFR
20,1602 in this situation. (References: 10 CFR 20,1003, 10
CFR 20.1602).

Question 220: 10 CFR 20,1602 gives requirements for
control for access to very aigh radiation areas, and has no
exemption clause, 10 CFR 20,1003 defines a very high
radiation area. (a) Are teletheripy rooms or fixed/field
radiography facilities, with bean s that can deliver in excess
of 500 rad in | hour at | meter, very high radiation areas?
{(b) Do the requirements in 20.1602 apply to teletherupy
rooms or fixed/field radiography facilities?

Answer: (a) Yes.

(b) Yes. However, this does not prohibit patients from
receiving prescribed medical treatment in a teletherapy
room (Reference: 10 CFR 20.1602, 10 CFR 20.1003)

Question 423: Standard Technical Specification (STS) 6.12
for nuclear power reactors provides methods for control of
access to high radiation areas that are alternatives to the
methods specified in @ CFR Part 20. Power reactor licen-
sec: that have adopted this technical specification are requir
od to provide additional controls for access to high radiation
areas with dose rates greater than | rem/h in addition to the
controls required for access to high radiation areas with
dose rates of | rem/h or less. Providing the additional
controle at | rem/h is conservative relative to providing




wcddhitional controls for areas having dose rates of 500 rads
or more in an hour as required for very high radiation areas
by 10 CFR 20.1602. Do licensees that have adopted STS
6.12, and that are providing the additional controls required
by this STS for areas with dose rates greater than | rem per
hour or less, have to provide additional controls for very
high radiation areas in accordance with 10 CFR 20.1602?

Answer: Yes, they do. The aiterastive controls for high
rachiation areas tn STS 6.12 do not apply to the new require-
ment in 10 CFR 20,1602 to provide additional controls for
very high radiation areas. The compensatory measures in
the STS that provide alternative mathods of control for areas
with dose rates greater than 100 mrem per hour but less
than 1000 mrem per hour do not constitute adequate con-
trols cver sccess to very high radiation areas. (References:
10 CFR 20.1601, 10 CFR 20.1602, Reactor Technical
Specifications)

Question 447; [s the spent fuel pool, when containing
irradiated fuel, required to be posted and controlled as a
Very High Radation Area under any of the following cir-
cumstances:

#.  When there are no activities underway involving the
spent fuel pool”?

b.  When underwater manipulation of irradiated fuel or
ather wrrachated hardware is underway?

¢.  When diving operations in the spent fuel pool are
underway?

d.  Are there other considerations that could affect require-
ments for posting and controlling access to the spent fuel

pool?
Answer:
(a) No.
(b) No.

(¢) The answer deperxls on the particular circumstances of
the diving operations. See discussion under (d) below.

(d) See Health Physics Positioa documents HPPOS-016 and
HPPOS-245 (NT/REG/CR-5,69, Rev. 1.) for additional
wformation concerning access controls for spent fuel pools
and HPPOS-002 for additional information concerning
diving operations in & spent fuel pool. These position
documents refer to 10 CFR 20.203(c) of Part 20 prior to the
1991 revision with respect to posting and control of high
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radiation areas; however, these positions continue to be
applicable with respect to posting andd control of both high
and very high radiation areas under 10 CFR 20,1601, 10
CFR 20.1602, and 20.1902(b) and (¢) of the revised Part
20. These position documents emphasize that when a diver
enters the pool to perform "under pool-surface duties” or
upon movement of highly radioactive materials stored in
the pool, proper health physics controls must be initiated.
IE Information Notice No. 90-33, dated May 9, 1990,
provides suggestions for radiological control considerations
that can help minimize the possibility of unexpected
exposure from radiation sources in spent fuel pools.
(References: 10 CFR 20.1602, 10 CFR 20.1902, 10 CFR
20.1003).

Question 448: If irradiated hardware, suspended (e.g., on
{anyard) in the spent fuel pool, is potentially reading greater
than 500 rads/hour at one meter (1.e., if it were removed
from the pool), does access to this hardware require posting
and control as & Very High Radiation Area’

Answer: No, See Section 4.2, "Materials,” in Regulatory
Guide 8,38, "Control of Access to High and Very High
Radiation Areas in Nuclear Power Plants." Also see Health
Physics Position document HPPOS-245 (NUREG/CR-5569,
Rev. 1.). Although this position document was written to
address access controls for spent fuel pool storage pools
under the unrevised Part 20 requirements for high radiation
areas, it also applies to these access controls under the
revised Part 20 requirements for both high and very high
radiation areas. The essential point is that although move-
ment of radioactive material stored in the pool has the
potential to create a hugh, or very high, radiation area
around the pool, those areas are not created until movement
of the material actually results in & racdiation level, in an
area that 1s accessible to individuals, that meets the dose
criterion in the definitions of a high, or a very high, radia-
tion area. NRC Information Notice No. 90-33, dated May
9, 1990, is also relevant. After providing reviews of a
number of events in which sources of unexpected occupa-
tional radiation exposures were encountered in activitivs
associated with spent fuel storage pools, this notice provides
suggestions (which are not regulatory requirements) for
radiological control considerations that can help minumize
the possibility of unexpected exposures from radiation
sources in these pools. (References: 10 CFR 20.1602, 10
CFR 20.1601, 10 CFR 20.1003).

10 CFR 20.1603 - Control of Access to Very
High Radiation Areas-Irradiators

Question 130: 10 CFR 20.1603(a), Footnote 2, exempts a
nuclear power plant from the requirements of §20.1603
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unless a non-self-shiekled irradiator is used at the reactor.
(n) If the source used for the calibration of high-radiation
instruments 18 non-self-shielded, and the absorbed dose at |
meter distance could exceed S00 rads in | hour, is the
source an irradiator? (b) Do the provisions of §20.1603 (a)
apply?

Answer: (a) No. An "irradiator,” as the term is used in
10 CFR 20.1603, uses gamma radiation to irradiate pro-
ducts to change their characteristics in some way (55 FR
50008, 12/4/90, Licenses and Radiation Safety Require-
ments for Large Irradiators, proposed 10 CFR Part 36). A
radioactive source used for calibrating radiation survey
instruments is not an "irradiator. "

(b) No. However, the provisions of 10 CFR 20.1602 would
apply. (Reference: 10 CFR 20.1603).

2.7 SUBPART H - RESPIRATORY
PROTECTION AND
CONTROLS TO RESTRICT
INTERNAL EXPOSURE IN
RESTRICTED AREAS

10 CFR 20.1701 - Use of Process or other
Engineering Controls

Question 90: Can a licensee require its workers to routine-
ly take potassium iodide (KI) when handling large quantities
of radioiodine and take credit for the reduction in occupa-
tional dose that results from the use of the KI?

Answer: No. Requiring the use of KI for this purpose is
veither a "process or engineering control...to control the
concentration of [redioiodine] in air® (10 CFR 20.1701),
Furthermore, because KI blocks uptakes (not intakes), the
use of KI for thyroidal blocking cannot be considered to be
among the "other controls” required by 10 CFR 20.1702 for
limiting intakes. The following cautionary note in NRC
Information Notice 88-15 (4/18/88) continues to be applic-
able under the Revised Part 20:

"It is important to stress that the use of potassium iodide is
not a substitute for preventive measures; e.g., proper handi-
ing techniques, control measures, and emergency proce-
dures that protect the individual from exposure to radio-
active material.”

NUREG/CR-6204

42

A lhicensee should optimize design and engneering controls,
as well as operating procedures, as a means of ensuring that
doses from airborne radioiodine are ALARA. However, in
situations where Kl has been administered following a sus-
pected intake, the licensee may take credit for the protection
if bioassays support the effectiveness of the KI in blocking
the thyroid,

Finally, although licensees are not authorized to require
their employees to routinely take K1 when working with
radioiodine, nothing in NRC regulations prohibits an in-
dividual from taking KI an s surely voluntary hasis;
however, the NRC does not recominend the voluntary use
of KI in this manner. (Reference 10 CFR 20.1701)

Question 115: The words, "e.g., containtnent or ventila-
tion,"” have been added to 10 CFR 20.1701. Does this mean
that increased emphasis 1s being placed on glove bags to do
valve replacements, repacks, etc. at nuclear power plants?

Answer: No. These words were added simply to provide

examples of "process or other engineering controls. "
(Reference: 10 CFR 20.1701)

10 CFR 20.1702 - Use of Other Controls

Question 145: Automated personnel contamination
monitors (“portal monitors®) are used at nuclear power
plants to detect radioactive surface contamination on the
skin and clothing of workers. The alarm setpoints for these
monitors are maintained very low to detect low levels of
surface contamination and hot particles. Implementation of
the "respirator ALARA rule,” {10 CFR 20.1702 and
20.1703(b)(1)] may result in intakes of radioactive material
by workers that will trigger the alarms on these monitors.
Would the NRC object if, to facilitate compliance with the
"new respirator ALARA rule”, portal monitor set points
were raised to a more reasonable level?

Answer:  Set points for automated personnel contanina-
tion monitors are established by, and can be changed by,
licensees without NRC approval. NRC has no requirement
that licensees use automated personnel monitors nor does it
have numerical guidance on set points for these monitors
(unless a licensee has committed to using automated person-
nel contamination monitors, with a particular set point in &
license application). However, if & licensee uses these mon-
itors and the monitor alarms because of an intake (rather
than because of external contamination), that intake should
be evaluated. The question implies that the detection of
small intakes of radioactive material using these monitors is



undesirable and should be avoided by raising the monitor set
points above their current levels. This 1s not necessarily the

case. At least one nuclear power reactor licensee has recog-

nized that the sensitivity of these monitors for detecting
intakes can be used to advantage in internal "passive inter-
nal monitoring program” for workers for whom individual
monitoring for intake is not required by 10 CFR 20,1502(b).
That licensee plans to nse these monitors with a setpoint that
results in the reliable detection of internal contanunation
equivalent to <« 1% of the ALI for nuxtures of radionuclides
encounterad m the licensee’s plant. (Reference: 10 CFR
20.1702)

Quesiion 386: In evaluating whether to require the use of
respirators to lunit intakes, 1t 15 found that wearing a res-
pirator wili likely increase the total effective dose equivalent
(TEDE). However, the workers request that th 2y be allow-
ed to wear respirators to limit intakes, despite the results of
the evaluation. With regard to NRC regulation, what dis-
cretion may the licensee exercise in this circumstance’

Answer: 10 CFR 20,1702 provides for the use of respira-
tors consistent with maintaining the TEDE as low as 1s
reasonably achievable, Assuming that the licensee has pro-
vided appropriate training to the workers in question, the
licensee may exercise discretion on & case-hy-case busis in
determining whether to grant approval to a worker's request
for using a respirator when the TEDE-ALARA determuna-
tion dictates that respiratory protection not be used. The
NRC staff realizes that the significant "culture shift"/" para-
digm shift" (i.e., changing from the traditional operational
philosophy of not allowing any worker intakes to one of
allowing some intakes when this 15 consistent with the goal
of maintaining the TEDE ALARA) may not take place
quickly. Furthermore, acceptance of this change will cer-
tainly be difficult for some indviduals. Therefore, the NRC
staff realizes that during this transition period licensees will
need reasonable flexibility to allow for individual needs and
problems i making this shift. However, the staff expects
that over time the transition to ALARA-TEDE will be made
and this worker acceptance problem will become an excep-
tional occurrence. In the meantime, when assigning a
respirator to the requesting worker, the licensee should
make every reasonable effort to provide the worker with a
respirator that minimizes the loss of worker efficiency.
Note: The NRC staff 1s awere of existing state OSHA
regulations that require an employer to provide a worker
with & respirator upon request; compliance with such state
regulations is acceptable to the NRC staff.  See the answer
to the related Question 387. (Reference: 10 CFR 20.1702,
10 CFR 20.1703).
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Question 387: In evaluating the use of respirators to lmit
intakes, in addition to determining the total effective dose
equivalent (TEDE), should the evaluation and subsequent
decision on whether to use respirators also consider indus-
trial safety hazards associated with wearing respirators”?
For example, added effort increasing the probability of heat
stress, limited range of vision while climbing, or difficulty
of maneuvering readily while working in confined spaces
due to wearing & respirator may pose potentially greater
safety risks than does the potential dose from uptake of
airborne radioactive matertal to which an individual might
be exposed by not wearing a respirator.

Answer: 10 CFR 20.1702 provides for the use of respira-
tors consistent with maintaining the TEDE as low as 1s
reasanahly achievable. A reduction in the TEDE for a
worker is not reasanahly achievable if an atterclant increase
in the worker's industrial health and safety nsk would
exceed the benefit to be obtained by the reduction 1o the
radiation risk associated with the reduction in the TEDE.
The NRC has never maintained that application of the
ALARA principle requires ignoring factors other than
radiation that may have an adverse impact on public health
and safety. (References: 10 CFR 20.1702, 10 CFR
20.1703).

Question 388: In regard to Question 91 (previously an-
swered in the third set of Q&As), can NIOSH approved
respiratory equipment which makes use of & combination
particulate filter and 1odine sorbent with a protection factor
for particulates be used in & mixed particulate and wdine
atmosphere to limit intakes? This practice would seem valid
for equipment that is NIOSH approved and has a protection
factor for particulates.

Answer: Yes. However, there is no assigned protection
factor for radioiodine with this equupment. [The NRC may
authorize radioiodine protection factors for this equipment in
accordance with 10 CFR 20.1703(b)(2) as it has previously
authorized them in accordance with 10 CFR 20.103(d).)
(References: 10 CFR 20.1702, 10 CFR 20.1703).

Question 449; Detectable, minor intakes may result for
some individuals who do not wear respirators during speci-
fic radiological work activities for the purpose of maintain-
ing the total effective dose equivalent (TEDE) as fow as 1s
reasonably achievable (ALARA), as required by regulation.
Such resulting intakes may involve substantial follow-up
activities in terms of bioassay, internal dose assessment, and
responses to various monitor alarms (e.g., hand-held frisk-
ers and porta! monitors) as the individual continues to per-
form work in the restricted area in the penod following the
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intake, due to the sensitivity of the monitors and the low
monitor alarm set points, established to detect small
amounts of contamination or hot particles on individuals
exiting work areas or the resiricted area. In evaluating
whether or not to use respirators in a given situation, may
the assessment of costs versus benefits appropriately include
the resource costs associated with follow-up activities to
potential intakes, and ultimately be factored into the decision
making on wearing respirators’

Answer: Yes; however, there is no requirement that these
costs be considered. (Reference: 10 CFR 20.1702).

10 CFR 20.1703 - Use of Individual Respira-
tory Protection Equipment

Question 60: In a respiratory protection program what
records are needed of evaluations that demonstrate comp-
liance with the requirement for maintaining the total effec-
tive dose equivalent ALARA? For example, must such an
evaluation be made each time an individual is to wear a
respirator?

Answer: Such records need not be made each time some-
one is to don & respirator. A licensee who performs and
records such evaluations in accordance with the following
guidance will be considered to be in compliance with the
requirements for such evaluations:

1. (a) If the licensee establishes a reasonable threshold
value for prospective deep dose equivaient (rem) for an
individual from a task/job helow which a record of such
an evaluation 1s not needed, and

(b) the licensee establishes a threshold value for pro-
spective collective deep dose equivalent (person-rem)
from a task/job helow which the record of such an
evaluation is not needed,

(¢) in situations in which the licensee plans to use
respiratory protection equipment, the licensee does nat
need to record such ALARA evaluations for situations
in which the projected external dose to any individual is
below the thresholds established under 1(a) and 1(b)
above for both the projected individual external dose
[1(a)] and projected collective external dose [1(b)).

2. If the licensee establishes a threshold value for pro-
spective intake of radiogctive material (as & fraction of the
ALI or as DAC-hours) for an individual from a task/job
belaw which a record of such an evaluation is not needed, in

situations in which respiratory protection equipment is nat
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planned to be used, the licensee does not need to record
such ALARA evaluations when the prospective intake is
below the threshold.

3. lrrespective of the statements in #1 and #2 above, the

licensee doas need to perform and record such evaluations

for situations to which the ALARA provisions of 10 CFR |
20.1703 (b)(1) apply, that is to situations in which it is |
anticipated that protection factor for the respiratory pro- |
tection equipment to be provided is less than the multiple by

which the peak concentrations of airborne radioactive

materials in the working area are expected to exceed the

concentrations specified in Appendix B Table 1, Col. 3.

4. Regardless of the magnitude of the projected external
dose, the licensee does nat need to perform or record such
evaluations before requiring the use of respirstory protection
equipment as & precautionary measure in situations in which
there is & large uncertainty in the magnitude of the projected
concentrations of airborne radioactive material to which the
workers will be exposed (e.g., a new job with no history of
previous similar jobs). (References: 10 CFR 20.1101(b),
10 CFR 20.1703)

Question 78: Under §20.1703(d), licensees must notify the
NRC Regional Director at least 30 days prior to first using
respiratory protection equipment pursuant to §20.1703(a) or
(b). All current respiratory protection programs have been
documented under the provisions of §20.103(g) which con-
tans equivalent language. Do licensees need to "re-notify"
NRC if such notification has already taken place under the
"old" Part 20?7

Answer: Licensees do not need to "re-notify” NRC if such
notification has taken place under the old Part 20.
{Reference: 10 CFR 20.1703(d)).

Question 91: As long as no credit is taken for the protec-
tion provided by the respiratory protection equipment, the
old Part 20, in 10 CFR 20.103(c), allows licensees to use
this equipment without meeting the requirements of 10 CFR
20.103(c)(1) through 20.103(c)(4), inclusive. Has this
"loophole” in the old Part 20 been closed in the revised Part
20?7

Answer: Yes. 10 CFR 20.1703(a), which contains
requitements similar to those in 10 CFR 20.103(c), imposes
these requirements "if a licensee uses respiratory protection
equipment to limit intakes,” regardless of whether the licen-
see makes “allowance for this use of respiratory protective
equipment in estimating exposures of individuals . . . .
(Reference: 10 CFR 20.1703)



Question 124: Do the requirements of 10 CFR 20.1703(a)
apply to respiratory protection equipment that is to be used
only in emergencies”?

Answer: Yes, if that equipment is to be used to limit in-
takes of radiosctive material, (Reference: 10 CFR
20.1703)

Question 131: 10 CFR 20.1703(a)(3)(1ii) requires that
respirators be tested for operability immediately prior to
each use. How is this to be done?

Answer: This requirement is not new. It is essentially the
same as the requirement in 10 CFR 20.103(c)(2). For
guidance on respirator operability tests (fit checks), see: (1)
Regulatory Position C.4.C in Regulatory Guide 8.15, (2)
Zsction 8.5.2.3 in NUREG-0041, and (3) Section 7.4 and
Appendix A7 in ANSI Z88.2-1980. (Reference: 10 CFR
20.1703).

Question 132: How are nuclear power plant licensees to
identify the "potential” hazard using air sampling techniques
as specified in 10 CFR 20.1703(a)(3)(1)? (Aur sampling is
only useful in hazard identification after radioactive materisl
becomes airborne).

Answer: 10 CFR 20.1703(a)(3)(i), which requires that a
respiratory protection program include "air sampling
sufficient to identify the potential haza.d . . .", uses the
word “potential” with respect to the hazard because airborne
radioactive material is only & "potential” hazard to a worker
until the worker is exposed to it. Before workers enter an
area containing airborne radionuclides, the concentrations of
these radionuclides should be estimated using air sampling.
This is not & new requirement (see 10 CFR 20.103(c)(2).
The potential hazard of radioactive material that may be-
come, but that has not yet become, airborne can't be iden-
tified by wir sampling. The potential hazard must be iden-
tified by other means (e.g., using the experience gained in
previous similar activities that cause radioactive material to
become airborne). Procedures that have been acceptable in
the past for identifying potential hazards of airborne radio-
active material, or of radioactive material that may become
airborne, will continue to be acceptable. (Reference: 10
CFR 20.1703)

Question 374: In general, do established respirator ef-
fectiveness programs at nuclear power plants meet the intent
of the regulation in providing assurances of the effectiveness
of chosen respiratory protection”
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Answer: Yes. There s no explicit requirement in 10 CFR
Part 20 for a "respirator effectiveness program” other than
the requirement of 10 CFR 20.1703(a)(3)(1i) for "surveys
and] bioassays, as appropriate, to evaluate actual intakes.”
10 CFR 20.1704 specifies that the Commission may impose
additional restrictions to ensure that the respiratory protec-
tion program is adequate and to limit the extent to which a
licensee may use respiratory protection equipment instead of
process or other engineering controls. The NRC staff does
not anticipate & need to impose further restrictions on the
use of respiratory protection equipment at nuclear power
plants pursuant to 10 CFR 20.1704. Also as indicated in
the (revised) answer to Question 54, information from a
*respirator effectiveness program® can be used to justify the
assumption that the concentrations of radionuclides in air to
be used for determining whether or not monitoring is requir-
ed [pursuant to 10 CFR 20.1502(b)] are the concentrations
that include credit for the assigned! protection factors when
respirators are to be used, rather than the concentrations
without that credit. See the answer to the related Question
376. (References: 10 CFR 20. 1703, 10 CFR 20.1704, 10
CFR 20.1502)

Question 418: This question refers to the answer to
Question 91 in §20.1703. Please clarify this response, as
indicated below,

(a) Can NRC envision any purpose by which a licensee can
use respiratory protection devices without having an approv-
ed respiratory protection program, e.g., meeting the provi-
sions of §20.1703?

(b) For instance, work is being conducted where the licen-
see has determined there is no requirement for respiratory
protection but workers prefer to use it anyway. From the
workers perspective it is for protection. From the licensees
viewpoint, it is simply for peace of mind, with the added
benefit of being an ALARA effort. Is this usage subject to
§20.1703?

Discussion: If the answer to these questions is that
§20.1703 applies to any conceivable use of respirators then
this in essence is a directive for all licensees without
approved equipment or an approved program to discard all

respiratory protection equipment. It cannot be used even for
ALARA purposes at less than DAC levels. It cannot be

kept on hand for use in emergency response situations
where any protection is useful in initial response conditions.
(Note: As a basic presumption, assume that any use of
respirators complies with the basic OSHA guidance for
medical approval,)

NUREG/CR-6204



Questions andd Answers

Answer: (a) The requirements of 10 CFR 20.1703 must be
met if the respiratory protection equipment 15 used to limit
intakes of radioactive material pursuant to 10 CFR 20,1702,
10 CFR 20.1703 does not apply if the respiratory protection
equipment is used for other purposes (e.g., for protection
against harmful dusts, fogs, fumes, mists, gases, smokes,
sprays, or vapors that are not radioactive); however, OSHA
regulations (which include a requirement for a minimal
acceptable respiratory protection program) do apply to most
of these uses.

(b) Yes, assuming that the equipment will be used to limit
ntake, this usage is subject to 10 CFR 20.1703, The use of
respiratory protection aquipment without meeting the
respiratory protection program requirements of 10 CFR
20.1703 (e.g., respirator not properly maintained, poor fit
of respirator to wearer, untrained or improperly trained
respirator user) can be hazardous to the worker, can lead to
a false sense of protection, and cannot be justified on the
basis of ALARA, worker peace of mind, or usefuiness in an
emergency. (Reference: 10 CFR 20.1703).

2.8 SUBPART I - STORAGE AND
CONTROL OF LICENSED
MATERIAL

10 CFR 20.1801 - Security of Stored Material

Question 129: 10 CFR 20.1801 and 20.1802 do not specify
the quantities of radioactive material below which
unauthorized access to, unauthorized removal from, or the
maintenance of constant surveillance over, are not required
in controlled areas. Will these requirements be imposed (a)
on all quantities of licensed material, however small and (b)
on quantities that are exempt from labeling by 10 CFR
20.1905(a) and (b)?

Answer: (a) No. The requirements of 10 CFR 20,1801
and 20,1802 are not new; they are essentially the same ne
the requirements of 10 CFR 20,207(a) and 20.207(b) e.. pt
that the revised Part 20 requirements apply to controlled
areas as well as unrestricted areas. NRC will continue to
enforce these requirements as it has in the past,

(b) No, (References: 10 CFR 20.1801, 10 ©'Fk 20 18102,
10 CFR 20.1905)

Question 419: This question refers to the answer to
Question 129 in §20.1801. This is a very useful interpre-
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tation, but it certawnly is not evident in the cited regulations.
Is there related supporting justification somewhere”?

Answer: The answer to Question 129 1s & statement as to
how this requirement will be enforced by the NRC staff
(1.e., in the same way as similar requirements have been
enforced in the past). As indicated in the answer to
Question 129, the requurements of 10 CFR 20.1801 and
20.1802 are essentially the same as the requirements of 10
CFR 20.207(a) and 20.207(b) except that 10 CFR 20.1801
and 20.1802 apply to controlled area as well as to restricted
areas. The answer is based on the NRC staff's understand-
ing of the intent of these requirements, as reflected in the
staff's enforcement of the similar requirements of 10 CFR
20.207(a) and 20.207(b). (Reference: 10 CFR 20.1801).

Question 450: Licensees are required to "secure from
unauthorized removal or access” licensed materials in stor-
age, and to "control and maintain constant surveillance” of
licensed materials not in storage, in controlled or unrestrict-
ed areas. The following questions relate to the security and
control of licensed materials 1o controlled areas oaly, i.e.,

the questions are not intended to address unrestricted areas:

a.  Would the provisions for security and conirol be met if
the licensed materials are appropriately labeled or marked
(e.g., in aecordance with §20.1904) and are located within
an area to which access is controlled through the use of
barrier ropes and signs restricting access by unauthorized
personnel?

b.  Wouki the provisions for security and control be met if
the licensed materials were located in an area as described
in "a", above, that was located within a Part 50 licensee
security protected area’

¢. If the area described in "a", above, was posted with
radiological caution signs (e.g., "Caution, Radiation Area"),
would such an area actually be a restricted area, and there-
fore the provisions of §20.1801 and §20, 1802 would not

apply?
Answer:

(a) No. To secure the material from unauthorized removal
means to make certain, to guarantee, and to ensure that
there 1s no unauthorized removal of the matenial. Using
nothing but ropes and signs to control access to the licensed
materials does not sacure stored material from unauthorized
removal in accordance with 10 CFR 20,1801 and does not
"maintain constant surveillance® of the material in accor-
dance with 10 CFR 20.1802,



(b) No. This use of barrier ropes and signe withun & Part
50 licensee security protected area does not necessarily
secure the licensed material from unauthorized removal
from that area (in accordance with 10 CFR 20.1801 for
stored material) and does not provide the constant surveil-
lance of the material (in accordance with 10 CFR 20.1802
for material that is not in storage). Individuals who are
authorized to enter the security protected area are not
necessarily authorized to remove the licensed material and,
as indicated in the answer to (a), above, this use of ropes
and barriers does not secure the material from unauthorized

(¢) No, not necessarily. Simply posting the area described
n part (a) of the question with a "radiological caution sign”,
such as "Caution, Radistion Area,” does not, in the absence
of other measures for access control, result in the creation
of & "restricted area” and, thereby, make the provisions of
10 CFR 20,1801 and 20.1802 inapplicable. However, the
provisions of 10 CFR 20.1801 and 20.1802 would not apply
to the area described in part (a), above, if that area is con-
tained within a radiation area within a restricted area, access
to which is adequately controlled. (References: 10 CFR
20.1801, 10 CFR 20.1802, 10 CFR 20.1003, 10 CFR
20.1904).

2.9 SUBPART ] - PRECAUTIONARY
PROCEDURES

16 CFR 20.1902 - Posting Requirements

Question 27: Do licensees have to post controlled areas
(outside the restricted area) as airborne radioactivity areas if
derived air concentrations (DAC) are exceeded?

Answer: Yes, if the airborne radioactivity is indoors. If
the airborne radioactivity is outdoors, the answer depends
on the particular situation. In certain situations the licensee
may need to identify and delineate an outdoor airborne
radioactivity area. For example posting would be required
in & small area, accessible to workers, in the immediate
vicinity of a vent on the outside of a building, exhausting air
containing concentrations of radioactive materials in excess
of the DACs specified in Appendix B to 10 CFR Part 20,
(References: 10 CFR 20.1003, 10 CFR 20.1902)

Quaestion 53: (a) When & package is properly labeled for
transport, shipping papers are still in effect, and a trans-
porter has accepted responsibility for control of the package,
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do posting anxi labeling requirements remain in effect while
the package is on licensee property outside of the radiologi-
cally controlled srea?

(b) Does the shipment have to be posted in the protected
area’

(¢) Does the shipment have to be posted within the owner-
controlled area?

(d) Once the transporter has taken control of a package and
shipping papers are in effect, is the shipment exempt from
posting”?

Answer: The answer to all four questions is that the post.
g requirements remain in effect until the transporter has
actually taken possession of the package and is starting to
transport it. Following are additional responses to three of
the four specific questions:

(a) 10 CFR 20.1905(d) exempts this package from the
labeling requirements of 10 CFR 20.1904(a).

(b) Whether or not the package is in a "protected area,” as
defined in 10 CFR 73.2, s not relevant to any requirements
in 10 CFR Part 20,

(c) Whether or not the package is in an "owner-controlled
area” (or "controlled aren” as defined in 10 CFR Part 20) is
not relevant to the posting requirements of 10 CFR
20.1902(e).

(References: 10 CFR 20.1902¢e), 10 CFR 20.1903, 10
CFR 20.1904(a), 10 CFR 20.1905(d))

Question 85: In §20.1902, posting of areas is based upon
“dose equivalent.” Is this "deep,” "shallow,” "lens of eye,”
"total effective” or some combination of the above?

Answer: These posting requirements are based on the
deep dose equivalent for "radiation areas” and "high radia-
tion areas” and the absorbed dose at a tissue depth of | cm
(1000 mg/cm?) for "very high radiation areas.” See the
answer to Question 74, (References: 10 CFR 20.1003, 10
CFR 2C.1902)

Question 221: Since the posti..  quirements are all in
terms of deep dose equivalent, what requirements should be
followed when posting for low energy beta radiation?

Answer: Unless the beta particle can deliver a dose at a
tissue depth of 1 cm, the area does not require posting as a
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radiation area (20.1902(s)), high radiation area (20,1902
(b)), or very high radiation area (20.1902(c)); however,
posting for airborne radioactivity area (20.1901(d)) and for
areas or rooms in which licensed material is used or stored
(20.1901(e)) needs to be considered for beta emitters. See
Questions and Answers 57, 74, and 85 for more informa-
tion. (Reference: 10 CFR 20.1902, 10 CFR 20.1901)

Question 379: Should radioactive noble gas concentrations
be excluded (a) with regard to evaluating and posting Air-
borne Radioactivity Areas and (b) in determining Derived
Air Concentration-hours (DAC-hours)? The defimtion of
Atrberne Radioactivity Area refers to areas where airborne
radioactivity concentrations exceed the DAC values or
where an individual could exceed 12 DAC-hours in a week.
DAC is defined as the "concentration of a specific radio-
nuclide in air which, if breathed...results in an intake of one
ALI [Annual Limit on Intake].” The values listed for
radioactive noble gases in the DAC column in 10 CFR 20
Appendix B are identified as "submersion” values that apply
to external, rather than internal, exposure. Also, there are
no ALI values listed in 10 CFR 20 Appendix B for
radioactive noble gases. From this, it appears that radio-
active noble gas concentrations do not apply to evaluating
and posting Airborme Radioactivity Areas or to DAC-hour
determunations.

Answer: (a) Radioactive noble gas concentrations should
not be excluded with regard to evaluating and posting air-
borne radioactivity areas. See the discussion below.

(b) Radioactive noble gases of the "submersion® class
(which have no inhalation ALI) should be excluded in deter-
mining DAC hours for use in determining the committed
effective dose equivalent (CEDE). In other words, the
DACs for noble gases are based on external dose and
should not be used to assess internal dose.

Discussion: The following discussion relates to the posting
question. Although the definition of DAC in 10 CFR
20.1003 does not include concentrations calculated on the
basis of the external dose resulting from "submersion,"
Appendix B clearly states that the DAC values listed in
Table 1 of Appendix B "relate to one of two modes of
exposure: either external submersion or the internal com-
mitted dose equivalents resulting from inhalation of radio-
active materials.” The definition of "airborne radioactivity
area” refers to "...concentrations - (1) In excess of the
derived air concentrations (DACs) specified in Appendix
B...." Thus, the definition of "airborne radioactivity area”
inchudes the DACs in Appendix B that are noble gases and
that are based on "submersion.” The preamble to revised
Part 20 (56 FR 23379, second and third columns) also
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indicates that areas that meet the definition of "airborne
radioactivity area® because of the presence of noble gases
are required to be posted.) (References: 10 CFR 20,1902,
10 CFR 20.1003).

Question 459: In the answer to Question 379, the NRC
addressed the issue of whether noble gases should be includ-
ed in assessing the requirement to post an area as an &ir-
borne radioactivity area. This question is intended to obtain
further clarification with regards to the two separate provi-
sions that require posting of airborue radioa tivity areas.
The first provision requires posting of areas in which
concentrations of airborne radioactive materials are "in
excess of the derived air concentrations (DACs) specified in
Appendix B." As pointed out previously (in the answer to
Question 379), Appendix B includes DACs for noble gases,
and therefore noble gas concentrations should be inchuded in
posting considerations. The second provision requires that
posting be established for areas where an individual could
"exceed...an intzke of 0.6 percent of the annual limit on
intake (ALI) or 12 DAC-hours” in a week. The answer to
Question 379 states, "radioactive noble gases . . . (which
have no inhalation ALI) should be exchided in determining
DAC hours for use in determining the committed effective
dose equivalent (CEDE).” From this it appears that for the
second provision regarding posting of airborne radioactivity
areas, which established precautions to limit internal expo-
sures from intakes, one should not take into account noble
gas concentrations because they result in external exposures
from submersion. However, noble gas radioactive daugh-
ters must be included when determining posting require-
ments under either provision. is this clarification of the
differences between the two provisions and respective ap-
plicability of radioactive noble gas concentrations correct?

Answer: Yes, assuming that it is understood that the "two
provisions” in the statements preceding the question refer to
the two parts of the definition (in 10 CFR 20,1003) of
"airborne radioactivity area”, which are separated by the
word "or". There is only one "provision” that requires
posting of airborne radioactivity areas, the "provision” of [0
CFR 20.1902(d). (References: 10 CFR 20.1902, 10 CFR
20,1502, 10 CFR 20.1003),

Question 460: Appendix B contains only one derived air
concentration (DAC) value for each radionuclide. The
DAC provided in Appendix B 15 derived from the more
limiting of the stochastic or the non-stochastic annual limit
on intake (ALI). In Regulatory Guide 8.34 (Section 3.3) the
NRC provides guidance that the stochastic DAC should be
used, in preference to the non-stochastic DAC, to calculate
the commutted effective dose equivalent (CEDE). This



Regulatory Guide further jrovides a method for deriving
stochastic DACs for radionuclides that only have the non-
stochastic DAC listed in Appendix B. In addition, Regula-
tory Guide 8.7 (Section 2.2) provides guidance that if the
CEDE does not exceed | rem, then organ doses, which
utilize non-stochastic DACs for calculation, need not be
calculated. Some licensees have conchuded, from their pro-
spective evaluations of potential internal dose to workers at
their faciiity, that workers are not likely to exceed 10% of
an ALI (i.e., are not likely to exceed 500 mrem CEDE).
For the situation where the licensee has concluded that
workers ere not likely to exceed 10% of an ALI, may the
licensee derive and use stochastic DACs, in lieu of the non-
¢ ahastic DACs listed in Appeudix B, for (a) posting and
(b) exposure control purposes? Such an approach, employ-
ing the stochastic DACs, would allow licensees to more
appropriately assess and control exposures commensurate
with the applicable radiological conditions, than would be
the case if the more conservative, non-stochastic DACs
were used. For example, i evaluating the use of respira-
tors with regard to keeping the total effective dose equiva-
lent (TEDE) ALARA, the use of stochastic DACs, and
respective calculated internal dose projections, would pro-
vide a more valid comparison with projected doses from
external sources of exposure, than would be afforded
through the use of non-stochastic DACs,

Answer: (s) No, with respect to posting of "airborne
radioactivity areas” n accordance with the provisions of 10
CFR 20.1902(d) and the definition of "airborne radioactivity
area” in 10 CFR 20.1003. The use of stochastic DACs in
lieu of non-stochastic DACs listed in Appendix B would
require an exemption, under the provisions of 10 CFR
20.2301 [applications for exemptions), from the posting
requirements of 10 CFR 20.1902(d) [posting of airborne
radioactivity areas] .

(b) It is not possible to answer the general question with
respect to "exposure control purposes,” without having an
explanation of what is meant by this term. However, in
regard to the specific example given, the use of a stochastic
DACs, and respective calculated internal dose projections
is acceptable in evaluating the use of respirators with *«a:!
to keeping the total effective dose equivalent (TED )
ALARA, when this results in &8 more valid comparison with
projected doses from external sources of exposure than
would be afforded through the use of non-stochastic DACs.
Note: Se related Question 459 concerning the meaning of
the word "applicable” i the phrase "applicable ALIs" in 10
CFR 20.1502. (References: 10 CFR 20.1902, 10 CFR
20.1502, 10 CFR 20.1003).

49

Questions and Answers

10 CFR 20.1903 - Exceptions to Posting
Requirements

Question 35: Do posting requirements apply to the hospital
room of a hospitalized nuclear medicine patient if the patient
received less than 30 mCi and the dose rate at | meter is
groater than 5 mrem/hr?

Answer: No, the hospital room is nat required to be post-
od provided that the provision of §20.1903(b)(2) is also met.
(Note that only one of the three conditions in §20.1903(b)(1)
needs to be met and that one has been met). (Reference: 10
CFR 20.1903 (b)(1))

Question 223: Are radiographers exempt from posting at a
temporary field site, under 10 CFR 20.1903(a), since they
perform radiography wn each area less than 8 hours, attend
the material to prevent exposure of individuals in excess of
the limits (i.e., have clear sight over the designated area and
are in constant attendance), and control the area (i.e., tell
individuals to leave if they come too close to the source)?

Answer: The revised Part 20 requirements do not change
this exemption. Radiographers continue to be exempt under
20.1903(a); however, industrial radiographers are required
under 10 CFR 34.42 to conspicuously post areas where
radiography is being performed. (Reference: 10 CFR
20.1903, 34.42)

Question 224: 10 CFR 20.1903(s) gives exemptions to
posting "caution signs" under certain conditions. Since 10
CFR 20.1902 specifies "danger” signs, instead of caution
signs, (e.g., "grave danger, very high radiation area”), do
the exemptions in 10 CFR 20.1903 apply to these "danger”
areas as well?

Answer: No. The authorization to use only the term
"danger” (vice "caution”) for a very high radiation area
provides emphasis to the potential hazards. There are no
exemptions in the code for posting a very high radiation
wea. Since » hirh radiation area does not reguire using (ae
term "danger,” ine exemption would apply to this area if the
conditions of 10 CFR 20.1903(a) are met. (Reference: 10
CFR 20.1903, 10 CFR 20.1902)
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10 CFR 26.1904 - Labeling Containers

Question 127: 10 CFR 20.1904(a), Labeling contamers,
indicates in a parenthetical statement that “the radio-
nuclides(s) present” may now be intended to be a part of the
information required to be inchided on labels. In reply to
comments on this rule, the preamble (56 FR 23380, first
column) provides a special interpretation for nuclear power
plant licensees as to acceptable methods for compliance for
labeling fission and activation product containers. Taken
together, the rule and preamble can be understood to mean
that nuclear power plant licensees are required by the revis-
ed Part 20 to includs the words "activation products” and/or
"mixed fission products” on all containers in which greater
than an Appendix C quantity is present - & considerable
undertaking which would not contribute appreciably to
radiation protection. Do the words “such as” in the paren-
thetical statement mean that this interpretation is incorrect?

Answer: Yes. This interpretation of the rule and preamble
is incorrect. The parenthetical statement provides examples
of the types of information that may be included on the
label; it is not & requirement to include all of the information
in the parenthetical statement. However, 10 CFR 20.1904
does require the label to include sufficient information to
permit individuals handling or using the containers, or
working in the vicinity of the containers, to take precautions
to avoid or minimize exposures. Simply having only
"Caution, Radioactive Material” or "Danger, Radioactive
Material” on the label is not sufficient. (Reference: 10
CFR 20.1904)

Question 128: If a package containing radioactive maierial
is to be shipped, and marking the package as low specific
activity (LSA) is the only U.S. Department of Transpor-
tation (DOT) warning requirement, is labeling under 10
CFR 20.1904(a) required?

Answer: No. Although the exemption of 10 CFR
20.1905(d) apphes to U.S. Department of Transportation
(DOT) "labeled” containers, not DOT "marked” containers,
the Statement of Considerations, in discussing 10 CFR
20.1905(d) {56 FR 23380, second column), states that
"Quantities and concentrations not requiring DOT labels
would not warrant an NRC labeling requirement.” See also
the answer to Question 36 (10 CFR 20.1906), which indi-
cates that DOT "marked” packages are not DOT “labeled”
packages. (References: 10 CFR 20,1904, 10 CFR
20.1905).
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Question 226: (a) Under 10 CFR 20.1904, what is &
container? (b) How big can a container be? (¢) Cana
room be considered a container? (d) Is a transportation
cask a container when it is not being transported? (e) Are
vehicles (e.g., trailer of a tractor-trailer) containers?

Answer: (a) In the context of 10 CFR 20.1904, and in
accordance with Health Physics Position (HPPOS) 28, a
container is & receptacie in which radioactive material is
held or carried.

(b) There is no limit to the size of a container.

(c) Typically, a room is not considered a contawmer; it is
considered an area, and should be posted as such.

(d) A transportation cask or package in certamn circum-
stances could be a container. If a container is in transport
and packaged and labeled in accordance with Department of
Transportation (DOT) regulations, it is exempt from the
labelling requirements of 10 CFR 20.1904. If, however, the
container/cask/package is not in transport, it is subject to the
labelling requirements of 10 CFR 20.1904.

(e) Under certain circumstances, the trailer of a tractor-
trailer could be considered a contawer. (Refe~=.ce: 10
CFR 20.1904, HPPOS 28)

10 CFR 20.1906 - Procedures for Receiving
and Opening Packages

Question 36: Part 20 requires that "labelled packages” be
monitored. s it correct to assume that only packages with
White I, Yellow II, or Yellow III lubels must be monitored,
and that marked peckages (LSA or radiosctive markings)
are not required to be monitored?

Answer: Yes. Based on the statement of considerations, it
is correct to assume that only packages with DOT Whate I,
Yellow II or Yellow 11 labels need to be monitored.
(Reference: 10 CFR 20.1906(b)(1))

Question 108: Can the surveys of radiographic exposure
deviuus performed under 10 CFR 34.43(b) and (c) be used
to show compliance with 10 CFR 20.1906(f)? If so, is it
sufficient to document the survey once, to satisfy both
requirements’

Answer: The survey performed to show compliance with
10 CFR 34.43(¢) can be used to show compliance with 10



CFR 20.1906(f). It 1s sufficient to document the survey
results one time.

The survey performed to show compliance with 20 CFR
34.43(b) cannot be used to show compliance with 10 CFR
29.1906(f). The purpose of the survey performed under 10
CFR 20.1906(f) is to ensure the radioactive source is still
properly lodged in its shield after transport. (Reference: 10
CFR 20 1906(f), 34.43(b), and 34.43(c)).

Question 227: (1) Must gauge licensees perform a survey
of each gauge package (if the package is labeled with &
DOT label) for contamination and radiation levels upon
receipt of the package? (b) What surveys must a licensee
perform during routine operation where portable gauges are
transported daily from site to site, then returned to a storage
location?

Answer: (a) As a result of amendments to Part 20
published on 8/31/92 [57 FR 39353, the licensee is not
required to survey the gauge package for contarination if
the source 1s in special form as defined in 10 CFR 71.4 and
18 not required to monitor radiation levels unless the pack-
age contains quantities of radioactive material that are in
excess of the Type A quantity, as defined in 10 CFR 71.4
and Appendix A to Part 71, provided there is not evidence

of degradation of package integrity.

(b) If there is no evidence of degradation of package inte-
grity, no surveys are required if the package contains less
than or equal to & Type A quantity and the source is in
special form, If the source is not in special form, a contam-
ination survey is reguired; if the source is greater than a
Type A quantity, the external surface of the package must
be monitered for radiat on levels. (Reference: 10 CFR
20.1906, 71.4)

Question 228: A licensee (e.g., radiographer, moisture
density gauge operator, well logger) bas & source that the
licensse transports to temporary job sites in & licensee-
owned vehicls. 10 CFR 20.1906(f) exempts the licensee
from doing contamination surveys during routine operations,
but does not exempt the licensee from performing surveys
for radiation levels. (a) When must the licensse perform
such surveys (i.e., when is the package "received”)? Is it
only after returning to the storage location at the end of the
day? (b) Or s each transport from one temporary site to
another considered a shipment, with a "receipt” at each job
site?

Answer: (a) The source should be surveyed at the end of
the work day, just pnor to or inunediately after storage. If
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the package contains quantities less than & Type A quantity,
the licensee 1s not required to survey the surface of the
package for radiation levels. If the package contains quan-
tities of radioactive material in excess of a Type A quantity,
as defined in 10 CFR 71.4 and Appendix A to 10 CFR Part
71, the licensee, in accordance with 10 CFR 20.1906(c),
shall perform monitoring as soon as practicable but not later
than 3 hours after the package is received et the licensee's
facility if it is received during the licensee's normal working
hours, or not later than 3 hours from the beginning of the
next working day if it is received after working hours.

(b) No. The package “is received at the licensee facility”
when it is returned (o the storage location at the end of the
day. It is not necessary to survey radiation levels at tempor-
ary job sites. (Reference: 10 CFR 20.1906, 71.4)

Question 229: Will the radiographers have to wipe test the
sealed source upon receipt (10 CFR 20.1906(b)(1)) even if
the manufacturer has performed a recent leak test on the
source?

Answer: The requirements of 20.1906 refer to the external
surface of package, not the source itself; the requirement to
wipe test a source is usually a license condition. If the
source is not & gas or not in special form, the licensee is
required to monitor the labeled package (White 1, Yeliow I
or IIT) for contamination regardless of whether & leak test
has been performed. If the source is in special form as
defined in 10 CFR 71.4, the external surface of the package
does not need to be monitored for contamination.
(Reference: 10 CFR 20.1906, 71.4)

Question 230: 10 CFR 20.1906(a) gives specific require-
ments for packages containing radioactive material in excess
of Type A quantities; it is not followed by the word “and.”
10 CFR 20.1906() appears to apply to all packages as con-
taning radioactive matenial, or labeled packages that are
crushed, wet, or damaged. Is it a correct statement that 10
CFR 20.1906(b) requirements have nothing to do with Type
A quantities, and that (a) and (b) are independent require-
ments?

Answer: No. 10 CFR 20.1906(b)(2) correlates radiation
level monitoring requirements with Type A quantities;
however, 10 CFR 20.1906(a) and (b) are independent re-
quirements because 20.1906(a) delineates requirements for
making arrangement for raceiving radioactive material, and
10 CFR 20.1906(b) delineates the manitoring requirements
once the material is received. See Question 227,
(Reference: 10 CFR 20,1906, 71.4)

NUREG/CR-6204



Questions and Answers

2.10 SUBPART K - WASTE
DISPOSAL

10 CFR 20.2001 - Waste Disposal - General

Question 376: "Decay in storage” is one means of waste
disposal authorized n the revised Part 20 {10 CFR
20.2001(a)(2)]. How can "decay in storage” be used for
wastes (1) &t nuclear power plants and (b) at materials
facilities?

Answer: (a) The inclusion of the "decay in storege”
option in revised Part 20 does not provide any new options
for waste disposal at nuclear power plants. See the discus-
sion of "decay in storage” in the preamble to revised Part 20
(%6 FR 23380-23381). "Decay in storage” is a practical
means of disposal only for radionuclides with short half
lives. Wastes from nuclear power reactors usually include
ro;onuclides whose half lives are too long for application of
the "decay in storage” option. In any case, wastes that are
1o be released to unrestricted areas after having decayed in
storage must meet the requirements of one of the other
allowed forms of waste disposal in Part 20, or the require-
ments of §35.92, "Decay in-storage,” of 10 CFR Part 35 or
the specific requirements given in the applicable NRC or
Agreement State License conditions. However, the require-
ments of §35.92 of Part 35 are not applicable to Part 50
licensees.

(b) As indicated in the answer to part (&) of this question,
wastes that are to be released to unrestricted areas after
having decayed in storage must meet the requirements of
one of the other allowed forms of waste disposal in Part 20,
or the requirements of §35.92, “Decay in Storage,” of 10
CFR Part 35 or the specific requirements given in the ap-
plicable NRC or Agreement State License conditions. For
medical licensees (under 10 CFR Pant 35), requests for
specific license amendments providing exemptions from 10
CFR 35.92 may be considered by the NRC for approval
based on extraordinary circumstances, in accordance with
10 CFR 35.19, provided that the licensee demonstrates a
real need for the requested exemption. These exemption
requests to INRC Regional Offices will be reviewed at NRC
Headquarters on a case-by-case basis under a technical
assistance request from the Regional Office. See Question
389 for additional discussion of decay in storage.
(Reference: 10 CFR 20.2001).
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Question 389: The revised 10 CFR 20 includes & new
provision that allows disposal of licensed material *...by
decay in storage...” What criteria should be used i umple-
menting this provision? Is the NRC planning to develop
generic guidance for "decay in storage”?

Answer: See the answer to Question 376 for a discussion
of "decay in storage.” As indicated in that answer, "decay
in storage” is not a practical means of disposal of licensed
material at nuclear power plants (and at some other facili-
ties). Therefore, the NRC is providing no criteria to be
used in implementing this provision at nuclear power plants
and is not planning to develop (additional) generic guidance
for "decay in storage” at nuclear power piants. As noted in
the statement of considerations for revised Part 20 (56 FR
23380, third column, and 23381, first column), technically,
the *decay in storage” option has always been available to
licensees as an allowed waste disposal option. Thus option
was formally included in the proposed and final rules
because the list of disposal options is exclusive and there
had been questions as to whether this option is allowed
under §8§20.1-20.601 (in old Part 20). It should be noted
that this optiou does not allow material that has "decayed in
storage” to be released to an unrestricted area unless it
meets the requirements of one of the other allowed forms of
waste disposal in part 20, or the requirements of §35.92,
*Decay in Storage,” of 10 CFR Part 35, or the specific
requirements given in any NRC or Agreement State license.
(References: 10 CFR 20.2001).

Question 428: 10 CFR 20.2102(a) requires the use of the
units curie, rad, rem, including multiples and subdivisions,
on records required by Part 20. May a licensee continue to
use roentgen-based units (e.g., R, mR, R/h, mR/h) in expo-
sure control, radiation survey, and instrument and dosimeter
calibration records without conversion to rad or rem, pro-
vided that assessed doses for individuals are recorded in
units of rad or rem?

Background: The purpose in asking this question is to ee-
tablish whether or not the units of measurement specified in
10 CFR 20.2101(a) -- curie, rad, rem, and multiples and
subdivisions -- must appear in all records required by Part
20 or only in those racords that specifically deal with activi-
ty, absorbed dose, or dose equivalent. The intent is to be
scientifically correct in recording exposure rate measure-
ments made with radiation survey instruments and estimates
of exposure obtained with direct-reading dosimeters and to
avoid unnecessary changes to existing recordkeeping
practices. Nuclear fuel cycle, radiography, medical, wel!-
logging, and low-level waste licensees perform hundreds of
thousands of radiation surveys each year with instruments
that are calibrated for exposure rate and that read out in



units of uR/h, mR/h, or R’h. Thousands of workers at
nuclear power plants and licensed radiographers wear
direct-reading dosimeters that are calibrated for exposure
and that display mR or R. These radiation surveys and
dosimeters are used to estimate exposure rates and expo-
sures for the purpose of controlling individual doses, but
they are not normally used to assess dose equivalent.
Therefore, it is not normally necessary to convert roentgen-
based units to rad or rem in records of surveys and dosi-
meter readings. Rather than change the hundreds of forms,
survey maps, logs and calibration sheets that are used at a
facility to record exposure control data, radiation surveys,
and calibrations, each licensee would prefer to continue
recording radiation levels and exposures in roentgen-based
units and to explain the relationship of these units to rem in
a single program document, such as the facility's radiation
protection plan. An example of such an explanation for a
nuclear power plant is "exposures and exposure rates mea-
sured and recorded in roentgen-based units are numerically
equal to or greater than deep-dose equivalent rates in rem-
based units for the x-ray anc' gainma radiation energies
normally present in locations other than inside or near open
reactor plant components.” The use of a single program
statement would permit a licensee to record what was
actually measured in the true units of measuroment. This
approach to recording exposures and exposure rates appears
to be consistent with 10 CFR 20.2101(a), which implicitly
prohibits the use of the SI units becquerel, gray, and sievert,
but which does not prohibit the use of roentgen and other
appropriate units when measuring and recording quantities
other than activity, absorbed dose, and dose equivalent. It
is also consistent with the use of roentgen-based units in 10
CFR Part 34 (§§34.21, 34.24, 34.33) and in 10 CFR Part
39 (§§39.33).

Answer: Yes, except that the "assessed doses for indivi-
duals” must be recorded and reported in terms of dose equi-
valent quantities in units of rem for demonstrating compli-
ance with the limits of Part 20,

As indicated in the background to the question, 10 CFR
20.2101(a) prescribes the units to be used for the quantities
activity, absorbed dose, and dose equivalent on records
required by Part 20. 10 CFR 20.2101(a) also requires that
each licensee clearly indicate the units of all quantities on
records required by Part 20. The roensgen is a unit for the
quantity exposure; it is not a unit for the guantities absorbed
dose or dose equivalent. Thus the use of this guantity and
unit are not inconsistent with the requirements of 10 CFR
20.2101(a). However, the guantity exposure and its unit
roenigen are commonly used as surrogates for the guantity
absorbed dose and the unit rad or the quantity dose
equivalenz and the unit rem. When this is the case for use
of the quantity exposure and its unit roentgen on records
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required by Part 20, the quantitative relationship between
exposure (roenigen) and absorbed dose (rad) or dose equi-
valent (rem) must be clearly documented and understood by
individuals using these quantities and units in meeting the
requirements of Part 20. The documentation of this rela-
tionship may be in the licensee's "rad:ation protection plan”
or other radiation protection program document(s), inchud-
ing suivey procedures; it is not necessary that this relation-
ship (e.g., conversion factor) appear on each form, map, or
log used in surveys and calibrations. It may be assumed
that one roentgen equals one rem, or & more accurate con-
version factor may be used. The relationship between
exposure (roensgen) and absorbed dose (rad) or dose equi-
valent (rem) should also be included in the instruction
(training) of individuals who make the measurements of
exposure (in roentgen units), and records of those measure-
ments, that are required by Part 20,

Note: The answer to Question 96(a) has been revised to be
consistent with the answer above, Questions and answers
116 and 117 and answers also discuss dose quantities and
units to be used in records. (References: 10 CFR 20.2101,
10 CFR 20.1003; 10 CFR 34.21, 34.24, 34.33; 10 CFR
39.33),

Question 432: Questions 376 and 389 in section 10 CFR
20.2001 concern the use of the "decay in storage” option of
10 CFR 20.2001(a)(2) at nuclear power plants and at mater-
inls facilities. However, it is not clear whether or not these
questions and answers also apply to non-power reactor
facilities. How can this option be used at non-power reactor
facilities”

Answer: As indicated in the statement of considerations for
revisad Part 20 (56 FR 23380, third column, and 23381,
first column), and in the answers to questions 376 and to
389, technically, the "decay in storage” option has always
been available to all licensees as an allowed waste disposal
option. However, this option does not allow material to t.
roleased to an unrestricted area unless it meets the require-
ments of one of the other allowed forms of waste disposal in
10 CFR Part 20, or the requirements of §35.92, "Decay in
Storage,” of 10 CFR Part 35 (for medical licensees, only),
or the specific license conditions given in any NRC or
Agreement State license. (Reference: 10 CFR 20.2001).
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10 CFR 20.2003 - Disposal by Release into
Sanitary Sewerage

Questton 39: Can biological material be defined better in
20.2003? Foronmplo,'u:llorgmicmdllbiologicd
material? Uan animal fats be released to the sewer?

Answer: Biological material, in its ordinary meaning, 1s
material pertaining to living organisms (plants or animals).
The statement of considerations indicates that ground-up
animal carcasses are examples of such material. Animal
fats are biological material and, if “dispersible,” can be
released to the sewer. (Reference: 10 CFR 20.2003{a)(1))

2.11 SUBPART L - RECORDS

10 CFR 20.2101 - Records, General
Provisions

Question 116: 10 CFR 20.2101(b) requires the licensee to
make & clear distinction among the dose quantities entered
on the records and gives examples of the following different
dose quantities: total effective dose equivalent, shallow
dose equivalent, eye dose equivalent, deep dose equivalent,
committed effective dose equivalent. Does this mean (for
example) that the dose rates measured during surveys of
external radiation fiekls must be recorded in terms of one of
these dose quantities or (as another example) that the results
of air sampling must be recorded in terms of one of these
quantities?

Answer: No. The examples given refer to dose quantities
usedd for doses to individuals, not to dose (or activity)
quantities used in surveys of areas. (Reference: 10 CFR
20.2101)

Question 117: Does the requirement of 10 CFR 20.2101(x)
to use the unit curie (for activity) mean that it will not be
permissible to record the results of contamination surveys in
units of disintegrations per minute (dpm) or mrad
smearable”?

Answer: No. The 10 CFR 20.2101(a) requirement as it
applies to units of activity (curies) is intended to apply to
records of quantities of material directly related to the
explicit requirements of Part 20 (e.g., storage and control,
posting and labeling, waste disposal, concentrations in air,
and individual intakes of radioactive matenial). [t is not
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intended to apply to surveys for contamunation. Note:
There are requirements in 10 CFR 35.70(h) which apply to
medical licensees to record the results of surveys for remov-
able contamination as disintegrations per minute per 100
square centimeters. (Reference: 10 CFR 20.2101)

10 CFR 20.2104 - Determination of Prior
Occupational Dose

Question 10: Why does the revised Part 20 still require
Form 47

Answer: Form 4 is used as a cumulative record of expo-
sures at each liceusee facility and serves as a mechanism for
transmitting data from one licensee to another. Licensees
must &ttempt to obtain the information on lifetime cumula-
tive occupational radiation dose on Form 4, or equivalent,
for all workers requiring monitoring. Licensees must obtain
that information for occupational radiation doses received
during the current year and prior to permitting a Planned
Special Exposure. (See 10 CFR 20.2104.) Form 4 is not
transmitted to the NRC. Form § is a summary of annual
exposure and may have more frequent entries. The data on
several previous Form 5's might be used to prepare a sum-
mary Form 4. The Form § will be proviled to the NRC
annually for workers in 7 classes of licensed facilities under
the revised Part 20. (References: 10 CFR 20.2104, 10
CFR 20.2206)

Question 51: Do 10 CFR 20.2104(a), 10 CFR 20.2104(d)
and Footnote 4 to 20.2104(d) mean that a licensee must
“backfit” effective dose equivalents (EDE) for individuals
who were occupationally exposed before implementation of
the revised Part 207

Answer: No. Such backfitting is not required. However,
licensees may, if they so desire, make estimates of the EDE
and committed EDE based on the occupational dose records
available for this period. (References: 10 CFR 20.2104(s),
10 CFR 20.2104(d), 10 CFR 20.2104(d) Footnote 4 )

Questiun 585: 10 CFR 20.2104(e)(1) prorates the 5-rem
annual limit on the total effective dose equivalent at a rate of
1.25 rems per quarter for each quarter for which records
were unavailable but includes no similar provisions for the
other annual limits (individual organs, eye, skin, extremi-
ties). Is similar proration required for doses covered by the
other limits?



Answer: Yes. As indicated in the statement of considers-
tions (56 FR 23383, first column), the values for the other
limits should be reduced by one quarter for each unreported
quarter. (References: 10 CFR 20.1201(f), 10 CFR
20.2104(e)(1))

Question 64: The following question relates to the require-
ments of 10 CFR 20.2104(a)(2), 10 CFR 20.2104(c), and
20.2104(d) concerning records of lifetime cumulative oc-
cupational dose. Assuming that (1) the licensee has obain-
ed, by electronic media, & printed report (or reports) con-
taining the Form 4 information cn an individual's lifetime
cumulative dose, (2) the individial who received the dose
signed Form 4, or equivalent, ia accordance with 10 CFR
20.2104(d), and (3) there is no other signature attesting to
the authenticity of the Form 4 record. ls the licenses in
compliance with the requireents in 10 CFR 20.2104
concerning records of lifetime cumulative occupationsl
dose?

Answer: Yes. As stated in Regulatory Guide 8.7, Section
C.1.3, to demonstrate compliance with the requirement of
10 CFR 20.2104(a)(2) (to attempt to obtain the records of
lifetime cumulative occupational radiation dose), the indi-
vidual to be monitored may provide a written estimate of the
cumulative lifetime dose or an up-to<date NRC Form 4
signed by the individual. This information does not need to
be verified 5o long as the individual does not participate in a
planned spacial exposure. However, in the unlikely event
that it was the individual who provided the licensee with the
report by electronic media, Regulatory Guide 8.7, Section
C.1.3, also states that "Although not required by the regula-
tioas, it is considered good health physics practice to verify
the information provided by the individual.* (Reference: 10
CFR 20.2104)

Question 113: If an NRC licensee employs an individual
formerly employed at « DOE lab and that individval's DOE
lab dose record shows a CEDE of more than § rems (but
within DOE limits) must the NRC licensee consider this an
overexposure and reduce this individual's planned special
exposure allowance accordingly?

Answer: No. The "limits" referenced in 20.2104(s)(2)
and 20.1206(e) are the limits in effect and applicable to the
individual at the time of the exposure. It should be noted
that if the 5 rem CEDE was received during the current
year, this individual would not be allowed any further ex-
posure for the balance of the year. (References: 10 CFR
20.2104 and 20.1206(e)).
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Question 139: In-vivo measurements for an incoming
worker could indicate that the worker's internal dose, as
determined and recorded by the preceding licensee, was
incorrect. What action would the NRC expect the current
licensee to take

Answer: The NRC would <xpect the licensee to correct
the erroneous dose, document the reasons for that correc-
tion, and inform the worker about this correction.
(Reference: 10 CFR 20.2104)

Question 142: () In compliance with 10 CFR
20.2104(a)(2), what constitutes an acceptable atempt to
obtain & record of the lifetime dose for a worker? (b) Since
there are no limits for lifetime doses (other than planned
special exposures), and lifetime dose reports to workers are
not required, why must licensees go to the expense of ob-
taning and recording these doses?

Answer: (1) The licensee should request this information
from the worker. Alternatively, the licensee also may re-
quest this information from the worker's most recent em-
ployer for work involving radiation exposure or the
worker's current employer if the individual is not employed
by the licensee. If this request is denied, the licensee need
make no further efforts to obtain the information; however,
the individual will not be available for a planned special
exposure.

(b) As explained in the Statement of Considerations (56 FR
23383, 23384) the roquirement to attempt to obtain the
records of lifetime cumulative doses follows one of the
provisions of the guidance to Federal agencies on occupa-
tional radiation protection. Also, as stated in SECY-88-315§
(available in the NRC Public Document Room), the record-
keeping and reporting requirements of the revised Part 20
are consistent with implementing an NRC staff recommen-
dation to establish a registry of radiation workers and their
radiation doses. Such a registry will be of value in analyz-
ing doses received by workers at several sites during the
year, in tracking exposure trends, and will facilitate epidem-
1ological studies of potential radiation-induced health effects.
(Reference: 10 CFR 20.2104).

Question 143: 10 CFR 20.2104(c) states in three places
that licensees may accept or obtain dose data from the most
recent employer. The most recent employer may not be the
licensee at whose facility the worker was most recently
exposed. Will it be permussible to accept or obtain the data
from the most recent facility at which the worker was
exposed? (Small contractors often do not have the data.
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Nuclear power plant licensees in general would much prefer
to continue receiving data from the most recent licensee).

Answer: Yes. (Reference: 10 CFR 20.2104).

Question 371: 10 CFR 20.2104(c)(1) states that a licensee
may accept, as a record of the occupational dose that the
individual received during the current year, a written signed
statement from the individual. If this was done and the
statement is false, would a resulting exposure greater than 5
rem in the year be considered an overexposure and & viola-
tion?

Answer: The exposure would be an "overexposure” (an
occupational dose in excess of the annual limit). However,
as indicated in the statement of considerations for the
revised Part 20 (56 FR 23384, first column) if the individual
deliberately falsifies the statement, the licensee would not be
penalized for a resulting overexposure. Furthermore, the
staff believes that the licensee should not be penalized for
false information provided by the individual even if the
falsification was not deliberate. However, as indicated in
Regulatory Guide 8.7, Rev. 1, although not required by the
regulations, it 1s considered good health physics practice to
verify the information on prior exposure provided by the
ndividual. Such verifications shoukl reduce the likelihood
of overexposure resulting from false information on prior
exposures. If an individual deliberately provides false infor-
mation on the prior dose, that individual would be in poten-
tial violation of the revised regulations covering the "delib-
erate misconkluct” (56 FR 40664, 8/15/91) that caused the
licensee to be in violation of the regulatory limit.
(Reference: 10 CFR 20.2104)

Question 390: During 1993, there may be radiation work-
ers transiting between licensees that have, and have not,
implemented the revised Part 20. (a) In the case of a
worker whose dose was monitored earlier in the year at a
licensee that has implemented the revised Part 20 and 1s
now in processing at & licensee that has not implemented the
revised Part 20: (1) Shouid "whole body dose” be taken as
the "total effective dose equivalent” (TEDE) or as the "deep
dose equivalent” (DDE) recorded by the previous licensee?
(2) If the individual has received dose in excess of an "old"
Part 20 limit for the current quarter, but less than the res-
pective revised Part 20 limit for the year (e.g., shallow dose
equivalent to an extremity of 20 rems for both the current
quarter and year to date), is the individual unavailable for
any further exposure in that dose category for the remainder
of the quarter? (3) If the individual has recerved dose in
excess of the "implied annual fimit" of the "old" Part 20,
but less than the respective annual limit in the revised Part

NUREG/CR-6204

56

20 (e.g., shallow dose equivalent to the skin of 35 rems in
the current quarter and year to date), is the individual un-
available for further exposure in that dose category for the
remainder of the year? (4) If the individual has received »
planned special exposure (PSE) at the previous workplace
the current quarter, how should the PSE dose be accounted
for as prior occupational dose by the present licensee under
the "oki® Part 207 Should the PSE dose be subtracted from
the available current quarter dose for that dose category”’

(b) In the case of 8 worker whose dose was monitored
earlier in the year at a licensee that has not implemented the
revised Part 20 and 1s now inprocessing at a licensee that
has implemented the revised Part 20: if the individual has
received recorded internal dose (in terms of rem) or internal
exposure (in terms of MPC-hrs) or internal uptake (in terms
of organ burden), how should this data be considered with
regard to revised Part 20 requirements (i.e., TEDE, CEDE,
or CDE)?

Answer: () (1) DDE. (2) Yes, the individual is "unavail-
able for any further exposure in that dose category for the
remainder of the quarter” because the ndividual has already
exceeded the applicable dose limut for the quarter. (3) The
individual is unavailable for further exposure i that dose
category for the remainder of the quarter (because the in-
dividual has exceeded the applicable dose limit for the quar-
ter), but is available for further exposure in that dose cate-
gory for the remainder of the year after the end of the
quarter. (4) The PSE dose should be accounted for as oc-
cupational dose received during the quarter and should be
subtracted from the available current quarter dose for the
dose category.

(b) CEDE. (Reference: 10 CFR 20.2104).

Question 408:
Background

10 CFR 20.2104 states that for each wdividual for whom
monitoring is required, the licensee must: 1.) Determine
the occupational radiation dose for the current year; and 2.)
Attempt to obtain the records of lifetime cumulative oc-
cupational radiation dose. "Records of lifetime cumulative
occupational radiation dose” refers to occupational dose
records prior to the current year. These records are only
used when implementing the planned special exposure
option. Some licensees may use prior year's TEDE to con-
trol an individual's lifetume dose in compliance with NCRP-
91 recommendations or average annual exposure in com-
pliance with ICRP-60 recommendations. However, other
prior year's dose quantities such as shallow dose equivalent



(SDE) and lens (eye) dose equivalent (LDE) are not useful
to licensees and provide no additional protection to ulivi-
duals. Therefore, it was reasonable and compliant to obtain
only TEDE for prior years. Can a licensee seek only to
obtain the TEDE occupational dose quantity for prior years
to comply with the 20.2104(a)(2) requirement to "attempt to
obtawn the records of lifetime cumulative occupational
radiation dose”?

Answer: Yes, provided the licensee does not intend to
authonize planned special exposures for the individuals for
whom the licensee attempts to obtain only the TEDE. For
planned special exposures, the provisions of 10 CFR
20.1206(e) that limit “lifetime” exposures apply to all
occupational doses having annual limits in 10 CFR
20.1201(a) (TEDE, organ dose, eye dose, skin dose and
extrenuty dose), not just the TEDE. The reasons for this
requirement other than for use in cases of planned special
exposures are given in the answer to Question 142(b).
(Reference: 10 CFR 20.2104)

Question 420: This question refers to the answer to
Question 55 in §20.2104. (a) Despite the quoted reference,
§20.2104 only refers to occupational radiation dose (why
radiation when the defined term 1s occupational dose?),
which is defined in terms of "dose.” (b) The definition of
dose does not include eye, shallow, or extremity doses.
What is the regulatory basis for including eye, shallow, and
extremity doses within the scope of §20.2104 where it is so
explicitly not included? A sunple discussion in the State-
ment of Considerations does not seem to be an adeqate
basis for rewriting a regulation. (c) Are the dose histories
of these three organs (eye, skin, extremity) so high as to
necessitate the paperwork to track these for new smployees?
[ suspect that for the vast majority of workers, these are
negligible compared to TEDE.

Answer:

{(a) "Dose” and "radhation dose” are synonymous (see "Dose
or raciation dose” in §20.1003); therefore, "occupational
dose” and "occupation radiation dose” are synonymous.

(b) Contrary to the statement in the question, "dose or
radiation dose” 1s b1oadly defined in Part 20 as "a generic
term that means absorbed dose, dose equivalent, effective
dose equivalent, commutted dose equivalent, committed
effective dose equivalent, or total effective dose equivalent,
as defined in other paragraphs of . . . [10 CFR 20.1003)."
The "eye dose equivalent” and the "shallow dose equiva-
lent” (the quantity used in the limits for the skin and for the
extremities) are both "dose equivalent” quantities and, there-
fore, are "doses” as defined in Part 20. The occupational
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dose hmuts include limits for the eye, shallow, and extremity
doses and the "occupational dose” in 10 CFR 20.2104(a)(1)
includes the eye, shallow, and extremity doses. The recom-
mendation in the Statement of Considerations (which is not
an explicit requirement in the regulation) that, in establish-
ing administrative controls, the licensee should reduce the
values for limits other than the TEDE by one quarter of
their annual limit for each unreported quarter provides a
method, acceptable to the NRC staff, for licensees to
demonstrate compliance with those limits when records of
those doses are missing for a portion of the year.

(c) A licensee is required to determine a particular occupa-
tional dose received by a new employee earlier in the cur-
rent year only if the licensee makes the prospective deter-
munation that individual monitoring will be required, pur-
suant to 10 CFR 20.1502, for the prospective occupational
dose. If the licensee determines that individual monitoring
for eye or shallow or extremity dose are not required for a
particuiar individual (because, at the licensee's facility,
those doses are not likely to exceed 10 percent of the limits
for those doses), the licensee is not required to determine
the prior eye or shallow or extremity doses. (References:
10 CFR 20.2104, 10 CFR 20.1003).

10 CFR 20.2105 - Records of Planned Special
Exposures

Question 112: A licensee authorizes a *planned special
exposure” in accordance with 10 CFR 20.1206 axd the
doses to the involved individuals are fortuitously much
lower than anticipated. In retrospect, a planned special
exposure authorization was unnecessary. May the doses be
assigned as "routine” doses on the Form § rather than
recorded as planned special exposure doses?

Answer: No. Following a planned special exposure, the
individual doses must be recorded in accordance with 10
CFR 20.2105 (no matter how small) and may not be record-
ed as routine doses on the Form 5. (References: 10 CFR
20.1206 and 20.2105).

10 CFR 20.2106 - Records of Individual
Monitoring Results

Question 399: The NRC Form 5 (Item No. 8) provides for
entry of multiple NRC license numbers. Some licensees
may hold -eultiple licenses and provide common monitoring
(e.g., a single set of dosimeters) for personnel working
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under any or all of the licenses. In such cases, it 1s pro-
posed that only a single NRC Form 5 would be generated
for each individual, listing all licenses under which they
were monitored under 20.1502. Is this acceptable to satisfy
regulatory requirements?

Answer: Yes, in general. For one nuclear power station,
it is acceptable for the licensee to provide a single NRC
Form § for an individual who works at one or more units at
the station. However, a nuclear utility that has tvo or more
power stations should not use & single NRC Form § for an
individual who works at two or more different stations; &
separate form should be used for each station at which the
individual works. (References: 10 CFR 20.2106, 10 CFR
20.2206, Regulatory Guide 8.7).

Question 400: NRC Form § (item No. 10B) includes the
symbol "V", which is not defined in Regulatory Guide 8.7,
Revision 1. (a) Does the "V" signify "vapor” as used in
Federal Guidance Report No. 11?7 (b) If so, how is this lung
clearance class to be applied in operational ir sampling and
internal dosimetry programs?

Answer: () "V" in Item 10B of Form 5 is an abbreviation
for the lung clearance class "vapor® in Appendix B to 10
CFR 20.1001 - 20.2401. "Vapor” is listed as & lung clear-
ance "class” for only two elements, sulfur and nickel.
(However, the "water” inhalation class for hydrogen-3
indicates water vapor.)

(b) The "vapor” inhalation class should be used when the
radionuclides are present in the form of a vapor o the air
and the associated air sampling should be appropriate for
sampling the radionuclides in this form. (References: 10
CFR 20.2106, 10 CFR 20.2206, Regulatory Guide 8.7).

Question 401: NRC Form 5§ (Item No. 20) provides for the
signature of the licensee's authorized representative respon-
sible for the data and is not noted as "optional” as is the
licensee signature block on NRC Form 4. Appendix A of
Regulatory Guide 8.7, Rev. 1, “Instructions for Recording
and Reporting Occupational Radiation Exposure Data,”
provides for the licensee to sign the transmittal letter for
electronic transmission of exposure data to the NRC and
thereby certify the database. If a letter certifying the
database 1s maintained on file, can the licensee so note NRC
Form §'s which are generated from the database, e.g.,
"signature on file,” rather than signing each individual NRC
Form?" In particular, this would facilitate the providing of
individual exposure reports annually to each worker, as
required by 10 CFR Part 19.
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Answer: Yes, if the sxposure data are reported to the
NRC by electronic transmission, the Form § exposure
report prepared from the data base and provided to the
worker need not be signed ("signature on file" is accept-
able). However, if the exposure data are provided to the
NRC on Form §, rather than by electronic transmission, the
form must be signed. As noted in the question, the signa-
ture block on Form 5 is not optional. (References: 10 CFR
20.2106, 10 CFR 20.2206, Regulatory Guide 8.7, Rev. 1).

Question 402: NRC Form § (Itera No. 21, "Comments")
implies that dose from & "hot particle” should be added to
the shallow dose equivalent, maximum extremity (SDE, ME
- Block 14). However, I&E Notice 90-48 states that "hot
particle exposure will not be added to skin doses from
sources other than hot particles.” (a) Should hot particle
doses be added to the shallow dose equivalent as implied?
(b) If so, should this dose be subtracted from the applicable
dose category with regard to remaining available shallow
dose equivalent (skin or extremity) for the year? Based on
our understanding of the intent of I&E Notice 90-48, we
believe that "hot particle” doses should nat be subtracted
from the remaining available shallow dose equivalent (skin
or extremity) for the year.

Answer: The intent of the "hot particle” example in the
instructions for Iter 21 on Form § is simply to give one an
example of how this space on the form might he used.
There is no intention to imply that hot particle doses should
be added to other doses. The question of adding hot particle
skin doses to other skin doses was addressed in IE Informa-
tion Notice 90-48, "Enforcement policy for Hot Particle
Exposures,” and the enforcement policy enclosed with that
notice, and in Health Physics Position (HFPOS) 246 (in
NUREG/CR-5569, Rev. 1). The NRC policy and staff
positions in these documents have not been changed by
revised Part 20 or the instnictions for Form § in Regulatory
Guide. Answers to the specific questions are as follows:

(a) As indicated in HPPOS-246, licensees may choose
whether or not to add & hot particle dose to other skin or
extremity doses. However, in either case, the record should
be clear as to the amount of the hot particle dose. In
determining w hether or not an overexposure has occurred,
the NRC will consider the hot particle dose alone, without
adding it to other doses.

(b) The hot particle dose shoukd not be subtracted from the
remaining available shallow dose equivalent (skin or ex-
tremity) for the year. (References: 10 CFR 20.2106, 10
CFR 20.2206, Regulatory Guide 8.7).



Quesiion 403: NRC Form § (Item No. 10) provides for
listing of specific radionuclides in intakes that contribute to
the recorded committed effective dose equivalent (CEDE).
When deternining the CEDE only significantly irradiated
organs need be included in the calculations [10 CFR
20.1202(b)(3)}). An organ is considered to be significantly
irradiated if the product of the weighting factor and com-
mitted dose equivalent, per unit intake, is greater than 10%
of the maximum weighted value of committed dose equiva-
lent (CDE), per unit intake [Footnote | to 20 CFR
20.1202()(3)]. Similarly, an 1sotope need not be consider-
ed to be in an airborne mixture if the concentration of any
radionuclide 1s less than 10% of its DAC, and the sum of
the percentages of the disregarded radionuclides is less than
30% [10 CFR 20.1204(g)]. Given these two examples of
cut off levels, can a licensee disregard the contribution a
radionuclide makes to the CEDE, with regard to recording
and reporting specific radionuclides, if it is less than 10% of
the total CEDE resulting from uptake of a mixture, and the
sum of the disregarded radionuclides is less than 30%? In
this way insignificant doses, the addition of which imply
greater precision than exists for internal dosimetry, can be
disregarded without compromusing sound radiological
practices.

Answer: No. The statements concerning significantly
irradiated organs [in 10 CFR 20.1202(b)(3) and Footnote 1]
apply to compliance with requirements for summation of
external and internal dose arxl are not relevant to cutoffs of
radionuchides used in intake calculations. The statement in
the ques ‘on concerning the provisions of 10 CFD
20.1204(g) is incorrect; it dess not in>lude the necessary
condition of 10 CFR 20.1204(g)(1) concerning use of the
"total activity " in demonstrating compliance. [See the
answer to Question 121 for clarification of 10 CFR
20.1204(g).] There is no basis in the regulations for the
proposed cutoff in the calculation of the CEDE. (Refer-
ences: |0 CFR 20.2106, 10 CFR 20.2206, Regulatory
Guide 8.7).

Question 404: NRC Form 5 (Item No. 10) provides for
reporting of individual radionuchdes involved in an intake.
How does the NRC plan on using this data (i.e., what is the
NRC's purpose in collecting this data)?

Answer: NRC Form 5 (Item 10) provides for recording/
reporting of individual radionuclides involved in an intake
because 10 CFR 20.2106, records of individual monitoring
results, requires that the records include, when applicable,
the estimated intake or body burden of radionuclides. There
are several reasons for inclusion of intake information on
Form 5. One reason is that if the iternal dose models and
weighting factors are changed at some future date, the NRC
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can recalculate the reported doses using the new models anc
weighting factors. Another reason, of benefit to licensees,
15 to make it possible for a licensee to determine the CDE to
the maximally exposed organ for an individual who has
organ doses reported from previous employers. For exam-
ple, consider an individual, who, during a year, was em-
ployed by licensee A and received a CDE of 20 rem to the
lung, then was employed by licensee B and veceived a CDE
of 20 rem to the bone, and finally was employed by licensee
C and received a CDE of 20 rem to the thyroil. NRC
Form 5 does not provide a space for recording which organ
is the maximally exposed organ (unless the "Comments”
space is used for this purpose). In the absence of informa-
tion on which organ was maximally exposed and on the
intakes of indivicial radionuclides, the total CDE to the
maximally exposed organ in this example woukd be consi-
dered to be the total of these three 20-rem doses (to different
organs), or & total of 60 rem, which would appear to be a
potential violation of the organ dose limut. With the in-
dividual radionuclide intake information, the CDE to the
maximally exposed organ could be recalcula.ed and very
likely would be below the limit. The NRC will also use the
intake data from some of the earlier reports to the NRC
under revised Part 20 to recalculate the doses to ensure that
the reported doses are reasonably consistent (within a factor
of 2 or s0). Finally, the recordkeeping and reporting re-
quirements of revised Part 20 are consistent with imple-
menting an NRC staff recommendation to establish a regis-
try of radiation workers and their radiation doses. Such a
registry will be of value for a number of reasons, one of
which is to facilitate epidemiological studies of potential
radiation-induced health effects. The inclusion of the
radionuclide wntake data in the dose records provides a
better basis for these studies than records of dose alone.
(References: 10 CFR 20.2106, 10 CFR 20.2206,
Regulatory Guide 8.7).

10 CFR 20.2107 - Records of Dose to Indi-
vidual Members of the Public

Question 391: (a) Are records maintained by nuclear power
plants that satisfy the requirements of 10 CFR Part 50,
Appendix I, and related regulatory guidance sufticient to
demonstrate compliance with the requirements of 20.2107?
(b) If not, what additional records are required?

Answer: (a) Not necessarily.
(b) For example, additional records may be needed to de-

monstrate compliance with the limits for individual members
of the public in controlled areas. See the answer to the
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related Question 384 and answers (References: 10 CFR
20.2107).

10 CFR 20.2110 - Form of Records

Question 141: 10 CFR 20.2110 requires adequate safe-
guards against tampering with and loss of records. For data
stored in electronic systems, what safeguards are accep-
table?

Answer: The NRC does not have, and has no plans to
develop, prescriptive requirements or guidance on safe-
guards for electronic systems to prevent tampering with or
loss of records, However, the Electric Power Research
Institute (EPRI) has published a report, "Guidelines for
Quality Records in Electronic Media for Nuciear Facilities
(NCIG-10)," Report No, EPRI NP-6295 (May 1989) that
may be helpful in meeting this requirement in 10 CFR
20.2110. The NRC staff has taken no position in regard to
this EPRI document. The abstract of this report includes the
statemnent that the guidelines in the report "provide a con-
sistent approach to the electronic creation, storage, retrie-
val, control and approval of quality records, & subject here-
tofore not addressed by industry standards and regulations.”
(Reference: 10 CFR 20.2110)

2.12 SUBPART M - REPORTS

10 CFR 20:.2202 - Notification of Incidents

Question 56: Would areas periodically patrolled, but not
constantly manned, be considered to fall within the excep-
tion in 10 CFR 20.2202(a)(2) and 20.2202(b)(2) for "loca-
tions where personnel are not normally stationed during
routine operations, such as hot-cells or process enclosures?”
For example, would these exceptions apply "if a hallway or
cubicle in the reactor auxiliary becomes an airborne radio-
activity area and auxiliary equipment operators mexe their
rounds periodically during their shift?”

Answer: No, the exception would not apply to these areas
that are "periodically patrolled” or otherwise normally ac-
cessible to personnel. However, for nuclear power plants at
power, primary contairunents are examples of "locations
where personnel are not normally stationed.” (References:
10 CFR 20.2202(s)(2), 10 CFK 20.2202(b)(2))
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10 CFR 20.2203 - Reports of Exposures,
Radiation Levels, etc.

Question 122: The conforming amendment to 10 CFR
50.73(a)(2) states that reports submitted in accordance with
10 CFR 50.73(a)(2)(viii) also meet the effluent release
reporting requirements of 10 CFR 20.2203(a)(3). However,
10 CFR 20.2203(a)(3) requires reporting of concentrations
in an unrestricted area of 10 times any applicable limit in
Part 20 while 10 CFR 50.73(a)(2)(viii) requires reports of
airborne or liquid effluent releases that exceed 20 times the
applicable concentration limits in Tabie 2, Appendix B.

Why is the multiple ten in one case and twenty in the other?

Answer: The two reporting requirements are consistent in
terms of public dose. The annual dose limit for & member
of the public is 100 mrem. 10 CFR 20.2203(a)(3) requires
reporting above a threshokd of ten times this applicable
limit, or 1000 mrem. The concentrations in Table 2,
Appendix B, correspond to an annual dose of 50 mrem;
therefore, the requirement in 10 CFR 50.73(a)(2)(viii) for
reporting at 20 times these concentrations corresponds to a
reporting threshold in terms of annual dose, of 20 x 50
mrem, or 1000 mrem, which is the same dose threshold s
that in 10 CFR 20.2203(&)(3). (References: 10 CFR
20.2203, 50.73)

10 CFR 20.2206 - Reports of Individual
Monitoring

Question 383: Reports of planned special exposures (PSEs)
are required by 10 CFR 20.2204 to be submutted within 30
days of the PSE to the NRC Regional Office. Complete
records of PSEs are required to be maintained in accordance
with 10 CFR 20.2105 and the monitoring results for PSEs
should be recorded on NRC Form $ or equivalent in accor-
dance with the guidance in Regulatory Guide 8.7, Revision
1. (a) Are the PSE dose reports also required to be submit-
ted to NRC annually in accordance with 20.2206? (b) If so,
is only the NRC Form 5 equivalent required to be submut-
ted, or does the other information required by 10 CFR
20.2105 also have to be included? (c) Should separate NRC
Form $s, i.e., one for routine dose and one for PSE dose,
be submutted for each applicable individual?

Answer: (a) Yes.
(b) Only the information on Form 5. The information

required by 10 CFR 20.2105 does not have to be included in
the reports required by 10 CFR 20.2206. (c) Two separate



forms, one for routine dose and one for PSE dose should be
submitted for each individual who had both routine and PSE
doses. Separate reports are needed because completion of
Item 9B on Form § requires indicating whether the reported
occupational exposure 1s for routine exposure or for PSE.
In other words, the design of the Form 5 does not allow
both routine exposures and PSEs to be reported on the same
form. (References: 10 CFR 20.2206, 10 CFR 20.1206, 10
CFR 20.2204, Regulatory Guide 8.7)

Question 392: What momitoring period should be used in
annual individual monitoring reports submitted, in accor-
dance with 10 CFR 20.2206, following the first year of
revised 10 CFR Part 20 implemeatation, if the period of
implementation did not encompass the full year? For
example, if a licensee implements the revised 10 CFR Part
20 on July 1, 1993, is the licensee required to provide
annual individual monitoring reports early in 1994 that
cover the entire year, or only for the final six months of the
year during which monitoring was provided to individuals
under 10 CFR 20.1502?

Answer: This annual report should cover the entire year,
preferably using the format of Regulatory Guide 8.7, Rev. |
(Form 5) for the entire year. However, if it is impractical
to use this format for the portion of the year under 10 CFR
20,1-20.601, the format previously used for reports in
comphiance with 10 CFR 20.403 ("termunation reports”)
may be used for that portion of the year. (Reference: 10
CFR 20.2206).

Question 393: Is it acceptable for regulatory purposes that
occupational dose data that are being provided on a volun-
tary basis (i.e., the results of dose monutoring provided that
15 not required by “egulation) be recoided and reported only
in part” The purpose in asking this question is to establish
whether or not the revised Part 20 provides the flexibility
for licensees to record and report the results of "monitoring
performed but not required” vathout also incurring implied
requirements with regards to NRC Forms 4 and 5, or equi-
valents. The intent 1s to be able to provide useful informa-
tion, that 1s not required by the regulation, on & voluntary
basis to the worker andl/or the NRC without unduly taxing
available licensee resources. The specific example outlined
below is provided to illustrate the more general issue of
flexibility in recording and reporting occupational dose in-
formation that 1s not necessary for comphance with regula-
tory requirements.

Some licensees intended to voluntarily record and report the
calculated Committed Effective Dose Equivalent (in rem),
even when wnternal monitoring is not required by 10 CFR

61

Questions and Answers

20.1502. However, it is not intended that related radio-
nuclide intake data will also be recorded and reported be-
cause of the resources which would be needed to track and
transfer the specific radionuclide data to the NRC Form § or
equivalent. For example, the licensee may only have track-
ed Derived Air Concentration hours (DAC-hrs), using the
appropriate most restrictive DAC, without assessing specific
radionuclide intakes. Accordingly, the "Intake” section of
the NRC Form § would be noted as "NR" for "not requir-
ed,” and no specific radionuchide data would be recorded.
However, the "Instructions and Additional Information
Pertinent to the Completion of NRC Form 5," items 10A-D
require that intake data be recorded "...for each radio-
nuclide that resulted in an internal exposure recorded for the
individual.” The issue is that these instructions should not
be considerexd] apphicable for recording and reporting per-
formed that is not required. This approach to the partial
recording and reporting of occupational dose data, when
done on & voluntary basis, appears to be consistent with the
flexibility that is unphied in the revised Part 20 an related
regulatory guidance. Note that Regulatory Guide 8.34,
Section C. 1.4, states "the results of monmitoring provided
when not required by 10 CFR 20.1502 are not subject to
[the] dose recording requirements. "

Answer: Yes. The instructions for Form 5 do not apply to
recording and reporting that is not required by Part 20 and
that is betag done voluntarily. NRC encourages licensees to
report CEDE voluntarily when monitoring 1s performed
even though not required. If the intake information s
omitted when reporting voluntarily, licensees should foot-
note the CEDE entry with & notation in the comments
section that "momitoring was not required.” (Reference: 10
CFR 20.2206).

Question 394: (a) Are the results of dose monitoring of
minors and declared pregnant woman performed in accor-
dance with 20,1502 required to be reported to NRC as part
of the annual reporting of individual monitoring results? (b)
If so, are the records of dose to the embryo/fetus, which
may differ from records of dose to the declared pregnant
woman, required to be submitted as part of the annual re-
porting of individual monitoring results? It wouid seem that
embryo/fetus dose records are not required to be included in
the annual report, because the embryo/fetus dose records
are developed n accordance with 20.1208, "Dose to the
Embryo/Fetus," and not 20.1502, "Conditions Requiring
Individual Monitoring of External and Internal Occupational
Dose," which is the base reference for the annual reporting
requirement.

Answer: (&) Yes. For a declared pregnant woman, the
dose to be reported 1n accordance with 10 CFR 20.1502 is
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the dose to the woman herself, not the dose to the embryo/
fetus.

(b) No. See Section 2.3 of Regulatory Guide 8.7, Rev. 1,
concerning reporting of embryo/fetus dose. (Reference: 10
CFR 20.2206, 10 CFR 20.1502, 10 CFR 20.1208).

Question 395: If an individual is monitored several tumes
during & year by the same licensee (e.g., during two moni-
toring periods separated in time), how should the monitoring
period(s) be designated in the annual individual monitoring
report required by 10 CFR 20.2206 (i.e., on the NRC Form
5 or equivalent)? Due to the possible limitations in the
format and structure in licensee's computerized occupational
dose recordkeeping systems, it seems that there should be
flexibility in meeting the intent of the requirements. Al-
ternatives might inchide the following:

4. Issue one NRC Form 5 or equivalent with a single moni-
toring period that begins on the first day of the year and
ends on the last day of the year.

b. Issue one NRC Form § or equivalent with single moni-
toring period that begins on the first day of the first moni-
toring period and ends on the last day of the last monitoring
period.

c. Issue & separate NRC Form § or equivalent for each
individual monitoring period (i.e., issue two or more NRC
Form Ss for the same individual in the same year).

Would any or eli of these approaches be acceptable in
meeting the inten* of the regulatory requirements? Would
other approaches be acceptable? If so, please describe.

Answer: All three options are acceptable (option B is
preferable) provided that the separate "moritoring
period(s)” in the question fall within the year used to de-
monstrate compliance. 10 CFR 20.2206 requires an annual
report of monitoring for individuals for whom monitoring
was required by 10 CFR 20.1502 during that year (emphasis
added). 10 CFR 20.1502 requires monitoring sufficient to
demonstrate compliance with the limits. The year as defin-
ed in 10 CFR 20.1003 is the period of time used to demon-
strate compliance. Thus, the time period for reporting
under 10 CFR 20.2206 must be the year as defined in 10
CFR 20.1003 that is used to demonstrate compliance.
(Reference: 10 CFR 20.2206).
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2.13 10 CFR 20 APPENDICES

10 CFR Part 20 Appendix A

Question 452: The following questions refer to the selec-
tion and use of & half-mask face piece, as described in
Appenclix A, "Protectior Factors for Respirators™;

a. Footnote "g" of Appendix A states that "this type of
respirator 1s not satisfactory for use where it might be
possible (e.g., if an accident or emergency were to occur)
for ambient airborne concentrations to reach instantancous
values greater than 10 times the pertinent vajues in table 1,
column 3 of Appendix B...," 1.e., the derived air concentra-
tions (DACs) for inhalation. s this provision intended to
apply to the work activity in progress for which the respi-
rator is being used, or is it more broadly applicable to the
type of facility or licensed activity? For example, is the
statement intended to exchude the use of a half-mask face
piece respirator at & nuclear power plant? We believe that
the use of half-mask face piece respirators should be permit-
ted with the same lumitations as are applied to other respira-
tor types because the use of a half-mask face piece may
offer advantages over, for example, a full face piece respira-
tor in some applications by keeping the overall total effec-
tive dose equivalent ALARA. This would appear to be in
keeping with the intent of §20.1703, Use of Individual
Respiratory Protection Equipment, which states that ", . .
the licensee may select respiratory protection equipment
with u lower protection factor only if such a selection would
result in keeping the total effective dose equivalent
ALARA."

b. Footnote "g" requires that *. . . the mask is to be tested
for fit prior to use each time it is donned . , .* for the use of
half-mask face pieces. Is a negative pressure test an accep-
table method to adequately test the respirator prior to use?
Such a qualitative test method woukl seem to be acceptable
because it appears that there would be no practical method
to accomplish a quantitative test in the field prior to each
use.

Answer:

(a) Ths provision is intended to apply to situations in which
the ambient airborne concentrations are likely *. . . to reach
nstantaneous values greater than 10 times the pertinent
values in table 1, column 3 of appendix B . . .* The state-
ment is not ntended to exclude the use of a half-mask face
piece at & nuclear power plant or other licensee facility.



(b) Yes. See NUREG-0041, Section 8.5.2.3, for four
acceptable testing methods for field testing of respirator
operation (isoamy| acetate, irritant smoke, negative pressure
test, and positive pressure test). (Reference: 10 CFR 20,
Appendix A).

10 CFR Part 20 Appendix B

Question 13: Why was a 2-hour half-life chosen as a time
of reference for noble gases or short-lived radionuchides, as
used in 10 CFR Part 20, Appendix B and its footnotes?

Answer: As indicated in Footnote 2 to Appendix B, the
radionuclides that have half-lives of less than 2 hours "might
inchude a significant contribution from external exposure. "
"Significant contribution from external exposure” in this
footnote means that the contribution to the dose equivalent
from external irradiation exceeds that from inhalation. Two
hours is the half-life value below which the contribution to
the dose equivalent from externs! exposure exceeds that
from inhalation for virtually all radionuclides.

A more detailed explanation is provided below. For a given
radionuclide, the ratio of the dose from external irradiation
to that from internal irradiation (from inhalation) depends on
the half-life of the radionuclide, the characteristics of the
radiations emitted in the decay of the radionuciide, the
physical and chemical properties of the radioactive material
containing the radionuclide., and the physiological response
of the bady to intakes of this material. However, consider-
ing the effect of half-life alone, and m general, the value of
this ratio increases as the half-life decreases. The Statement
from the 1983 Meeting of the ICRP includes the following

paragraph:

“In ICRP Publication 30 the values of DAC for occupational
exposure to short-lived nuclides (other than isotopes of
noble gases) are based on the dose equivalent to organs and
tissues as the result of inhalation. The Commuission wishes
to draw attention to the fact that there is an additional
contribution to these dose equivalents from external irradi-
ation. In situations where short-lived materials are widely
distributed in the workplace, this additional contribution
may be greater than that due to inhalation by a factor that
increases from about 1 to 100 as the half-life of the radio-
nuclide decreases from 1 day to 10 min. Such contributions
should be assessed as part of the external irradiation.”

Actually, for radionuclides with haif-lives of roughly 2
hours, the vaiues of this factor fall within the range of about
I to 10. Thus, for virtually all radionuchides with half-lives
fess than 2 hours, the value of this factor 1s greater than
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one. Values of this factor greater than one were selected as
values indlicating "a significant contribution from external
exposure.” (References: Part 20 Appendix B Footnote 2)

Question 23: Will a'l of the libraries of reference data and
the procedures for gamma-ray spectrometry software or
appenchices that contain 10 CFR Part 20 MPCs have to be

changed?

Answer: Yes. (Reference: Part 20 Appendix B)

Question 71: The "Class” column of 10 CFR 20 Appendix
B covers inhalation, but does not refer to ingestion. When
there are two ALIs for ingestion, how do these relate to the
“Class,"” since they really were based upon the f, value for
gut absorption? (Note: The f; value is the fractional uptake
from the small intestine to blood).

Answer: The ALIs for ingestion do not relate to the
"Class,” which refers to the retention time in the pulmonary
region of the lung. There are two situations for which there
are two ALIs for ingestion. One is when the ALI s deter-
mined by the non-stochastic dose to an organ. In this case,
the organ or tissue to which the limit applies 1s shown, and
the ALI for the stochastic limit is shown in parentheses (for
example, see ingestion ALI for beryllum-10). The other
case (and the case presumably in question) is when different
f, values were used to calculate the ingestion ALIs. For
example, see the entry for cobalt-60, for which the ingestion
ALls are 500 (on the first line) and 200 (on the second line).
These ingestion ALI values have no relationship to the
correspondling "Class” on the same line (W on the first line
and Y on the second line). Rather, as explained in Eederal
Cudance Report No. 11, these different ingestion ALls are
based on two different f; values: f, = 0.05 for ALI = 500,
and f, = 0.3 for ALl = 200, As shown in Eeleral Guid-
ance Repod Na. 11, Table 3, f, = 0.05 for "oxides, hy-
droxides and trace inorganic,” and f, = 0.3 for "organic
complexed and other inorganics.” For inbalation of cobalt-
60, f, = 0.05 for both "oxides, hydroxides, halides and
nitrates” (class Y), and "all others” (class W).

The following information on Federal Guidance Report No.
11 is provided for those not familiar with this document:
The title of this report is "Limiting Values of Radionuclide
Intake and Air Concentrotion and Dose Conversion Factors
of Inhalation, Submersion an! Ingestion.” The report is
subtitled "Derived Guides for Control of Occupational
Exposure and Exposure-to-Dose; Conversion Factors for
General Application, Based on 1987 Federal Radiation
Protection Guidance.” The report was published by the
U.S. Environmental Protection Agency (EPA) as report
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number EPA-520/1-88-020 on September 1, 1988. The ALI
and DAC values in this report are used in Appendix B of
the revised Part 20. (References: 10 CFR 20 Appendix B,
Eederal Guidance Report No. 11).

Question 146: The term "not present,” which is defined in
paragraph 5 of the Note (concerning mixtures of radio-
nuclides) following Appendix B of the old Part 20, is not
defined in the corresponding "Note" in the revised Part 20.
Does this definition from the old Part 20, which indicates
when u radionuclide may be considered as not present in &
muxture, continue to apply in the revised Part 20?

Answer: No. Nothing in the old Part 20 (§§20.1-20.601)
applies in the revised Part 20 (§§20.1001-20.2401). This
definition of "not present” is not inchuded in the revised Part
20; however, 10 CFR 20.1204(g) stipulates the conditions
under which licensees may disregard certain radionuclides
n a mixture when determining internal dose. See the ans-
wer to the related Question 121 for clarification of 10 CFR
20.1204(g). (References: Appendix B, 10 CFR 20.1204)

Question 396: The Appendix B tables of the revised Part
20 include ALls and DACs for daughter radionuclides, in
contrast to the Appendix B tables in the "old” Part 20,
which do not include these daughter radionuclides. For
example, ALls and DACs for rubidium-88 and cesmum-138
are listed. Are the listed ALls and DACs expected to be
considered separately with regard to posting and other
requirements in the revised Part 20?

Answer: Yes. However, the statements preceding the
question itself may reflect misunderstandings; these possible
misunderstandings are addressed in the following discus-
sion,

The Appendix B tables of both "old” and "revised” Part 20
do inchule many "daughter radionuclides.” The tables of
"revised” Part 20 include more radionuclides, and therefore
more daughter radionuclides, than the tables of "old" Part
20.  Although rubidium-88 and cesium-138 (daughters of
krypton-88 and xenon-138, respectively) are not included in
"old” Part 20, they do need to be "considered separately
with regard to posting and other requirements..." of *old"
Part 20; the relevant concentrations for rubidium-88 and
cesium- | 38 are those listed at the end of Appendix B for
"Any single radionuclide not listed above with decay mode
other than alpha emission or spontanecus fission and with
radioactive half-life less than two hours.” The “old” Part 20
does inchude the rubidium-87 daughter of krypton-87 and the
cesium-135 daughter of xenon-135, as well as many other
daughters whose parent radionuclides are listed in the
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tables. Some very short-lived daughters of long-lived radio-
nuclides are not included in either "old” or "revised” Part
20 (e.g., the 2.55-min barium-137m daughter of 30-year
cesium-137),

The tables in Appendix B of "old" and "revised” Part 20 are
consistent with respect to treatment of daughter radio-
nuclides in the dose modeling used to derive the ALIls and
DACs listed 1 the tables. When a listed radionuclide has a
ra‘ionuclide daughter, the value in the table for that parent
radionuclide takes into account the dose fror the daughter
radionuclide produced in the body from the decay of the
parent following intake of the parent (unless a "submersion”
value is listed for the parent). However, the value in the
table for a parent radionuclide does not take into account
any simultaneous intake of the daughter radionuclide. Thus
the ALIs and DACs for daughter radionuclides need "to be
considered separately” from their parent radionuclides "with
regard to the posting and other requirements of Part 20."
(Reference: 10 CFR 20 Appendix B).

Question 425: It appears that some of the oral ingestion
ALls in Appendix B of 10 CFR 20 are sometimes associated
with the wrong chemical forms; is this the case?

Answer: No. See the answer to Question 71 in section 10
CFR Part 20, Appendix B which indicates that the "Class”
column of 10 CFR Appendix B applies to inhalation only; it
does not refer to ingestion. In other words, neither the D,
W, and Y classes nor the chemical forms (compounds) in
the "Class” column refer to the ingestion ALls. (Reference:
10 CFR 20 Appendix B).

Question 426: Are the noble gas ("submersion”) DACs
based on a dose of 5 rem per year or 50 rem per year? Is
the submersion dose calculated at a depth of 1000 mg/cm’
or 7 mg/cm™?

Answer: There is no one particular dose or one particular
depth. The method for calevlating submersion doses is
expluined in Federal Guidance Report No. 11 on pages 10,
18, 181, and 182. When air concentration is limited by
submersion dose, the DAC for a particular radionuclide is
the maximum concentration of that radionuclide in air that,
for a 2,000-hour exposure, will result in a dose that is equal
to or less than eack of the applicable limits (5 rem effective
dose equivalent, 15-rem eye dose equivalent, 50-rem dose
equivalent to other organs and tissues, shallow dose equiva-
lent of 50 rem to the skin). That is, the DAC for & particu-
lar radionuchide depends on which of the applicable dose
limits is the most restrictive with respect to the concentra-
tion of that particular radionuclide. The dosimetric modei



used to calculate the DACs considers shielding of organs by
overlying tissues and the degradation of the photon spectrum
through scatter and attenuation by air. The dose from beta
particles is evaluated at a depth of 7 mg/cm’ for skin, and at
& depth of 3 mm for the lens of the eye. The worker is
assumed to be immersed 1p pure parent radionuchide, and no
radiation from airborne progeny is considered. In most
cases, the concentration limit for submersion is based on
external irracdhation of the body; it does not take into account
either absorbed gas within the body or the inhalation of
radioactive decay products. An exception to the proceding
statement is Ar-37, for which direct exposure of the hungs
by inhaled activity limits (stochastically) the concentration in
air. The skin dose is limiting for Ar-39, Kr-85, and Xe-
131m; the eye dose is limiting for Kr-83m. Note: There
are typographucal errors in the discussion of submersion
doses on page 10 of Erderal Guidance Repart No. 11, In
the fifth sentence of the paragraph beginning "Some air-
borne radionuclhides... ", the word "effective” should be
added before the words "dose equivalent rate”. In equation
(8b), the subscript "E* shouid be the subscript "T."
(Reference: 10 CFR 20 Appendix B).

Question 453: Note 2 of Appendix B provides criteria for
determirung the appropriate derived air concentiation
(DAC) for & mixture of radionuchides where “the identity of
each radionuclide in the muxture is not known, but it is
known that certain radionuclides are not present in the
mixture.” In §20.1204, Determination of Intermal Exposure,
provisions are made tn disregard the concentration of any
radionuclide that is less than 10% of its DAC so long as the
sum of the percentages for all of the radionuclides disre-
garded in the mixture does not exceed 30%. Can this ap-
proach of disregarding certain radionuclides be applied to
the determination of the appropriate DAC, as outlined in
note 2 to Appendix B; in other words, can radionuclides that
are not present i the mixture in concentrations greater than
or equal to 10% of its DAC be disregarded so long as the
sum of the percentages for all of the radionuclides disre-
garded in the muxture does not exceed 30%? This question
1s intended to affirm & practical approach to truncating the
analysis of radionuclide mixtures by disregarding radio-
nuclides that are not present or may only be present in
insignificant concentrations relative to other radionuclides n
A mixture.

Answer: No. This would be a misapplication of the pro-
visions of 10 CFR 20.1204(g), which applies to the deter-
mination of internal exposure under specified circumstances,
not to the choice of the appropriate DAC for & mixture. See
the following related questions and answers: Question #121
and answer in section 10 CFR 20.1204 which clarifies the
meaning of "total activity” in 10 CFR 20.1204(g) and
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provides an example of the proper use of this provision of
Part 20; Question 403 and answer in section 10 CFR
20,2106 which concerns the relevance of 10 CFR
20.1202(b)(3) and 20.1204(g) to a cutoff levels for radio-
nuclides contributing to the CEDE; and Question 146 and
answer in section 10 CFR 20 Appendix B which indicates
that the definition of the term "not present” in old Part 20
does not apply to the revised Part 20. (References: 10
CFR 20 Appendix B, 10 CFR 20,1202, 10 CFR 20.1204).

2.14 10 CFR 19 - NOTICES,
INSTRUCTIONS, AND
REPORTS TO WORKERS:
INSPECTION AND
INVESTIGATIONS

10 CFR 19.12 - Instructions to Workers

Question 95: 10 CFR 19.12 requires training (instruction)
of workers who enter a restricted area. Do individuals re-
ceiving occupational doses in controlled areas need training?

Answer: Yes. They need training, but it is not specifically
required by 10 CFR 19.12 since this section addresses only
individuals working in or frequenting any portion of a re-
stricted area. The obvious intent of the training (instruction)
requirement of Part 19 is that individuals who are permitted
to receive occupational doses within the occupational limits
will receive appropriate training. Although not explicitly
stated in 10 CFR Parts 19 or 20, individuals who are to re-
ceive an occupational dose in any area should receive ap-
propnate training. (Reference: 10 CFR 19.12).

Question 411: Under 10 CFR 19.12, what is the minimum
training that licensees must provide to visitors who will
enter a restricted area (where the occupational dose limits
apply)?

Answer: 10 CFR 19,12, "Instructions to Workers,” re-
quires that training (instruction) be provided to "all indivi-
duals working in or frequenting any portion of a restricted
area.” Frequenting an area means to pay frequent visits to
the area or to be in the area often. Therefore, 10 CFR
19.12 does not apply to infrequent visitors who will not be
working in the restricted area. However, 10 CFR 19.12
does apply to visitors or other individuals (a) who will be
working in the restricted area ar (b) who are expected to be
in the area often. (Thus, 10 CFR 19.12 does require in-
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struction of anyone working in & restricted area, even if that
work 1s infrequent.) Licensees have the responsibility to
determine which individuals are frequent visitors and which
are not. Although not required by 10 CFR 19.12, in accor-
dance with good radiation protection practice, infrequent
visitor(s) should be provided with & trained escort who will
provide the visitor(s) with the information needed for pro-
tection from any potential radiological hazards. (Reference:
10 CFR 19.12)

Question 422: This question refers to Question 95 under 10
CFR Part 19 and Question 81 under 10 CFR 20.1502.
Clearly there 1s a significant population of occupationally
exposed persons in unrestricted areas of whom the licensee
has no knowledge. Even among their own employees, the
licensed operation may be a small segment of the whole
organization where license management treats the rest of the
organization as general public. So presumably, the general
principle of educating occupationally exposed persons has a
dose threshold, e.g., something like the public dose Limit; is
this correct?

Answer: No. There is no such threshold. It is incorrectly
assumed that any dose received by an individual while
working is an occupational dose. [See the discussion of this
point in the answer to Question 26 (a) "Occupational Dose
vs. Public Dose.”] A licensee may have an organization in
which most of the workers are members of the public; these
workers do not need and are not required to receive the kind
of training outlined in 10 CFR 19.12. Workers who do
receive an occupational dose (and therefore are not mem-
bers of the public) should receive such training, whether
required by 10 CFR 19.12 or not. For workers who must
receive such training, there is no "dose threshold”; how-
ever, the extent of the mstruction of these workers should be
commensurate with the potential radiological health protec-
tion problems for these workers, (Reference: 10 CFR
19.12).

10 CFR 19.13 - Notification and Reports to
Individuals

Question 37: s it necessary to document that employees
have been advised of their annual doses? Is it sufficient to
let employees see the results of the monitoring? Does
posting doses on a bulletin board in & common area, each
month, fulfill this requirement?

Answer: See 10 CFR 19.13(a), which has not been
revised. The licensee must provide a wrttan repogt to each
worker. The licensee may keep a copy of the repont, or
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other sppropriate record, on file to document compliance.
(Reference: 10 CFR 19.13)

Questior: 377: Are licensees required by 10 CFR 19.13 to
report to individuals the resuits of monitoring performed but
not required under 10 CFR 20.1502?7 10 CFR 19.13 states
that radiation exposure dats shall be reported to the indivi-
cdual, and that "the information reported shall include data
and results obtained pursuant to Commission regulations,

by the licensee pursuant to Commission ragulations. From
this, it appears that the results of monitoring performed but
not required by NRC regulations is not required to be
reported to individuals.

Answer: No. The results of monitoring performed but not
required by NRC regulations are not required to be reported
to individuals. (References: 10 CFR 19.13, 10 CFR
20.1502).

Question 378: If a worker formerly monitored at the
licensee's facility as a "declared pregnant woman," requests
that her exposure records be forwarded to her current em-
ployer, should related embryo/fetus dose records also be
forwarded if not specifically requested?

Answer: No. Regulatory Guide 8.7, Rev. |, includes the
following statement in Section 3.2. "Licensees should be
sensitive to the issue of personal privacy with regard to
embryo/fetus dose. If requested by a monitored woman, a
letter report may be provided to document prior embryo/
fetus dose.” Otherwise, the embryo/fetus dose records
should not be provided. (Reference: 10 CFR 19.13, 10
CFR 20.1208).

Question 409: In complying with the 10 CFR 19.13(c)
report request, is it acceptable to report on a Form-4 dose
received in the current year as one monitoring period and
dose received in prior years as another monitoring period
even if the prior years monitoring peniod exceeds one year?

Answer: Yes. However, it should be recognized that this
report should include records of doses received during
planned special exposures, accidents, and emergency con-
ditions as shown in the records maintained in accordance
with 10 CFR 20.2106. If there have been no planned
special exposures or overexposures, a statement to that
effect should be provided. (Reference: 10 CFR 19.13)



Question 421: This question refers to the answer to
Question 37 w "Conforming Changes: 10 CFR Part 19." |
swcerely hope that the NRC will encourage licensees to
simply file a memo to the effect that these reports were
done. Otherwise, the volume of paper will be ndiculous.

Answer: A filed memorandum to the effect that each
worker has been advised of his or her dose in accordance
with 10 CFR 19.13(a) is an acceptable way of documenting
compliance with that requirement. Another acceptable way
of documenting compliance is to file copies of the reports
provided to employees (as indicated in the answer to
Question 37). (Reference: 10 CFR 19.13).

Question 454: What is the specific scope of the reports
required to be provided to workers in accordance with the
various provisions of 10 CFR Part 19.13? The provisions
n question are as follows:

& Part 19, §19.13(b) requires that licensees provide
reports to workers annually of dose as shown in records
maintained by the licensee. Is the monitoring period cover-
ed by this section limited to the preceding year only? This
would appear to be the case bused on the comments made
by the NRC staff in the statements of consideration (56 FR
23386, column 2) which states, "a copy of the annual report
to NRC could also be given to the individual worker to
satisfy the revised reporting requirement in §19.13..." The
rnnual report referred to is the report submitted in accor-
dance with Part 20, §20.2206, which is limited to the
monitoring period of the preceding year.

b. If the licensee provides workers with an NRC Form 5
(or equivalent), does the scope of this information fulfill the
requirements of Part 19, §19.13(a) to provide certain in-
formation to workers? The purpose in asking this question
is to confirm that, although §19.13(a) was not revised as a
conforming amendment to the revised Part 20, the com-
ments made by the NRC (as described in itern "a”, above)
also apply, i.e., "a copy of the annual report to NRC could
also be given to the individual worker to satisfy the revised
reporting requirement in §19.13." If the NRC Form § (or
equivalent) is not sufficient to comply with §19.13 (a), what
additional information is required to be provided to the
worker?

¢. Does this provision [i.e., §19.13(b)] apply to all work-
ers who were monitored during the preceding year by the
licenses, or only to workers who continue to be monitored
by the licensee at the end of the year?

d. If the workers were given a complete and final dose
report at the time of termination of employment during the
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preceding year, is an additional, duplicative report still
required to be issued i accordance with §19.13(b)?

e. In providing annual dose reports to workers in accor-
dance with §19.13(b), are reports of dose to the worker's
embryo/fetus, maintained in accordance with 10 CFR
20.2106, also required to be provided to the worker with the

report?

f. In providing dose reports to a worker in accordance
with §19.13(e), at the request of the worker at the time of
termunation of employment, are reports of dose to the
worker's embryo/fetus, maintained in accordance with 10
CFR 20.2106, also required to be provided to the worker
with the report?

Answer:

{(a) Yes: the monitoring period covered by 10 CFR
19.13(b) is limited to the previous year. See related Ques-
tions 392-395, inclusive, concerning reports required by 10
CFR 20.2206 and Questions 37, 377, and 378 concerning
the requirements of 10 CFR 19.13(b).

(b) Yes, the scope of the information on NRC Form § (or
equivalent) fulfills the information requirements of 10 CFR
19.13 (a) [and 10 CFR 19.13(b). However, in accordance
with 10 CFR 19.13(a), the transmittal of the information by
the licensee to the individual must contain the following
statement (which is not on Form 5): This report is furnish-
ed to you under the provisions of the Nuclear Regulatory
Commission regulation 10 CFR Part 19. You should pre-
serve this report for further reference.

(c) 10 CFR 19.13(b) applies to all workers who were 1o

quired to be monitored during the preceding year, not just
those who continue to be monitored at the end of the year.

(d) No, an additional duplicative report need not be issued,
provided that it was made clear to the worker that the report
be or she was given at time of termination of employment
was a "complate and final report” from the licensee for that
worker for that year,

(e) No, not unless requested by the worker. See the
answer to Question 378 in the section headed 10 CFR
19.13).

(f) Yes, if the worker has requested this information.
(References: 10 CFR 19.13, 10 CFR 20.2106).
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2.15 10 CFR 50 - DOMESTIC
LICENSING OF PRODUCTION
AND UTILIZATION
FACILITIES

10 CFR Part 50

Question 14: Are Design Basis Accudent criteria (doses)
hanged by the revised Part 207

Answer: No, only thuse couforming changes inchuded in
the Federal Registe:s notice will be effective when the
revised Part 20 is implemented. Old dose critena used for
Design Basis Accident will retain their onginal definitions
unless they are specifically changed in a licensing action
(References: 10 CFR 50 Appendix A, 10 CFR Part 100)

R

Question 15: Will the reporting critenia of 10 CFR 50.72
arxd 50.73 have to be changed?

Answer; The necessary changes have been already been

made, See "Conforming Amendments,” in the May

1991 Federal Register notice on 10 CFR Part 20 et &l. (56

I
FR 23473). Licensee's procedures may have to be changed

10 ¢ }R 50 A’.‘, i( (fp 50.7%)

accordingly. (References

Question 16: Will the Emergency Action Levels (EAL) as
part of the Emerge.cy Plans have to be changed if based on

the old Part 20 methodology?

Answer: The EAlLs & ¢ not related to Part 20, Appendix
| of NUREG-0654 contamns the descriptions for the four
emergency classific lions; unusual event, alert, site area
emergency, and generai emergency. Example mitiating
conditions are also found in this appendix. No reference is

20 in either the

made to the use or applicability of Part
regulations pertinent to emergency classifications nor in the
guidance. In the class descriptions, reference is made to

EPA protective action guide (PAG) exposure levels

EPA has revised its PAG manual. EPA recommends the
use of commutted effective dose equivalent to replace the
whole body dose {or the plume PAG. The numerical values
for the plume PAG remain the same. It 15 therefore expect
ed that the licensees will have to revise, if necessary, their
emergency dose calculation methodology to classify an

emergency and recommend protective actions in order (o
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comply with the revised EPA PAG manual, (Reference

50.47, EPA PAG manual)

Question 17: Will QA Category
in Regulatory Guide 1.26 have to be changed due to oftsite

requirements discussed

dose requirements of 0.5 rem being changed to 0.1 rem n

W)?

the revised Part 2

Answer: The revised Part 20 does not change the QA
Category | requirements. The 0.5 rem bench-mark is for
]

design considerations; therefore, it will likely remain the
same. (Reference: 10 CFR 50 Appelix B)

Question 20: Pertaining to Question 19, will 10 CFR 50
Apperix | and Technical Specifications have to be modified
to reflect a total effective dose equivalent (TEDE)?

Answer: Appendix |, and the corresponding Techmcal
Specifications, will not have to be modified as a result of the
revised Part 20; however, the staff 1s considering whether
Appendix | design objectives need to be recast as effective
dose equivalent, (References: 10 CFR 50 Appendix |

Reactor Techmcal Specifications)

Question 456: FSARs for Part 50 power reactor licensees
typically contain multiple references to current CFR Part
20 concepts and terminology, primanly with regard to
describing aspects of the radiation protection program
Updating of these references would be editonal in nature
without any health and safety benefit, but would neverthe
less divert resources from potentially more significant
malters A\dxh:mlm“;. these .’\.‘UQ.‘"\ would be submutted t
the NRC as part of the FSAR Update process, involving
NRC staff review, an additional expenditure of resources
May licensees forego suc h editonal « hanges to the FSAR
that have no health and safety significance” Note that
programmatic changes required to implement the revised
Part 20 will still be accomplished through new or revised
procedures and traming. Additional clanification of the
NRC staff's expectations would be useful for Part 50 licen
sees to more appropriately efficiently allocate resources (¢

their revised Part 20 implementation efforts

Answer: Yes; power reactor icensees do not need to
provide updates that are purely editonal and have no health
and safety significance. 10 CFR 50.71(e) requires each
power reactor licensee to update the licensee's FSAR and t
submit the changes to the NRC. The only FSAR changes

) | }
) that need 10 be made

(resulting from the revised Part
are: (a) significant changes in commutments wentified 1

the FSAR regarding the radiation protection program




changes in the facility described in the FSAR; and (¢)
changes that involve an unreviewed safety question or
technical specification change pursuant to 10 CFR 50.59.
The NRC staff does not expect that implementation of
revised Part 20 will result in significant changes to power
reactor facilities or in unreviewed safety questions at these
facilities. Changes in reactor technical specifications are
not required by the revised Part 20; however, the staff does
expect that some power reactor licensees will vohuntarily
request changes in technical specifications as a result of
revised Part 20, such as changes in ESF-related process
monitor alarm set points (which may have been based on the
old Part 20). (Reference: 10 CFR Part 50, FSAR).

2.16 REGULATORY GUIDES

Regulatory Guides - General

Qu~stion 12: How will the revised Regulatory Guides be

used in determining acceptability of a licensee's implemen-
tation of the revised Part 207

Answer: In determining the acceptability of a licensee's
unplementation of the revised Part 20, new regulatory
guides will be used in the same way existing guides have
been used in determining acceptability of a licensee's imple-
mentation of the old Part 20 in cases in which there is no
licensee commitment to the guide in a license application.

As stated in virtually every guide, Regulatory Guides are
not regulations and compliance with them is not required,
unless the guide has been made a specific condition of a
license (& common practice for materials licensees who are
licensed by NRC's Office of Nuclear Material Safety and
Safeguards). Also, as indicated in every guide, alternatives
to methods described in the guide may be acceptable.
(Reference: Regulatory Guides)

Regulatory Guide 1.109

Question 21: Is it ime to update Regulatory Guide 1.109
and its corresponding codes due to the updated dose conver-
sion factors in the revised Part 20?7

Answer: Perhaps, but such an update could only be a
partinl update at this time. The full updating could only
occur if and when Appendix [ is recast as an effective dose
equivalent. The evaluation of whether Appendix 1 should be
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changed 1s currently underway. (Reference: Regulatory
Guides)

Regulatory Guide 8.25

Question 405: Regulatory Guide 8.25 (Section C.1.7)
states that "to determine whether the concentration exceeds
the DAC ov er the short term, the sample collection time
should not exceed one hour. Shorter sample collection
times may be used if desired, but they are not required.
a.) Does this section mean to imply that the duration of &
work zone air sample should not exceed one hour if it may
be used to determine whether an area needs to be posted or
otherwise controlled? b.) Under what circumstances does
this one bour rule apply?

Answer: (a) No. The one-hour criterion applies only for
sampling used “to determine whether the concentration
exceeds the DAC aver the short term” (emphasis added).

(b) The one-hour criterion is guidance; it is not a "rule.”
See answer to (a) regarding the circumstances of applica-
tion. (References: Regulatory Guide 8.25, 10 CFR
20.1902).

Regulatory Guide 8.36

Question 406: Regulatory Guide 8.36, “Radiation Dose to
the Embryo/Fetus,” (Section C.1.3) states that "the deter-
mination of external dose should include all occupational
exposures of the declared pregnant worker since the estimat-
ed date of conception. *(a) If declared pregnant worker has
received occupational dose during this pregnancy while
working for & previous licensee, is it intended that the dose
from the previous licensee be obtained and included in
estimating and limiting the embryo/fetus dose for the ges-
tation period? (b) If this is the intention, whst should be
done if applicable dose records are not svailable because the
worker had not declared pregnancy or was not monitored
(i.e., was not likely to exceed 10% of a limit) at her pre-
vious workplace? In the absence of other data, should the
previous dose be assumed to be zero?

Answer: (a) Yes.

(b) The licensee should make an effort to make a reasonab’c
estimate of the dose using other information that the work v

and her previous employer have concerning her exposure,
Even when the worker was not monitored, a well-trained

worker and her employer should be able to provide some
nformation concerning her exposure.
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(¢) No. Neither should it be assumed to be the maximum
possible dose. See answer to question (b). (Reference:

mrem/yr limit). Will changes in the Technical Specifica-
tions and ODCMs be required as a resuit of the explicit

Regulatory Guide 8.36).

Regulatory Guide 0.7, Rev, 1

Question 451: May the codes "ND" (not detectable), "NR"
(not required), and *NC" (not calculated) be used more
generally in the radiation dose data blocks on the NRC
Forms 4 and § than is implied by the instructions on the
forms? The purpose in asking this question is to clarify the
guidance for filling out the forms provided in the regulatory
position and in the instructions on the reverse side of the
NRC Forms 4 and 5. The Form § instructions appear to
limit the use of the “NR" and *NC" codes to the committed
effective dose equivalent (CEDE) and the committed dose
equivalent (CDE), *“ND" is not referenced in the Form §
instructions, and the NRC Form 4 instructions do not
appear to refer to any of these codes. We balieve that the
references to the codes in the guidance and instructions on
the forms are as examples for emphasis, and that the intent
of the guidance is that “NR" and "ND" are appropriate for
use, as applicable, i any of the dose blocks, and are not
speifically limited for use by the manner in which referenc-
ed cr described in the guidance. However, we do note that
"NC" may only be applicable to the CDE (e.g., if the
CEDE were less than | rem).

Answer: Yes. As indicated in the second paragraph of
regulatory position 1.1 of the guide, "NR" should be enter-
ed in the blocks on Forms 4 and § to indicate the areas for
which monitoring was not required and "ND" should be
entered on these forms to indicate "where monitoring was
provided but not measurable [aetectable]”. As indicated in
regulatory position 2.2 of the guide, the use of *NC* is ap-
propriate only for items 16 and 18 on NRC Forms 4 and §
for cases in which the CEDE does not exceed | rem and
there are no overexposures in any dose category within the
monitoring year. (References: Regulatory Guide 8.7, Rev.
1; 10 CFR 20.2104, 10 CFR 20.2106).

2.17 TECHNICAL
SPECIFICATIONS

Reactor Technical Specifications

Question 18: For power reactors, the Technical Specifica-
tion instantaneous release rate limits are based on old Part
20 doses and concentrations (relative to an implied 500
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100-mrem/yr limit in the revised Part 207

releases will not be changed because they are imposed on li-
censees as a control to ensure that licensees meet Appendix
I requirements. However, the instantaneous release rates
for liquid effluents, to the extent that they directly reference
Appendix B concentration values, will need to be changed.
The corresponding bases and certain alarm set-points will
have to be changed by license amendment. (Reference:
Reactor Technical Specifications)

Question 19: Current computer codes, such as LADTAP
and GASPAR, calculate individuai organ doses for compari-
son against individual organ dose limits in 10 CFR 50
Appendix | and/or Technical Specifications. Will the codes
have to be modified to convert whole body and organ doses
to effective dose equivalents?

Answer: Appendix | is not changed by the revised Part 20,
Therefore, uatil Appendix | is changed, licensees must
continue to show compliance with technical specifications
based on Appendix | and expressed in terms of organ and
whole body doses. (Reference Reactor Technical
Specifications)

Question 52: Since the techracal specification "exemp-
tions” for nuclear power reactors already apply to locking of
high radiation areas, does this “exempkion” continue to
apply pursuant to 10 CFR 20.1008(d) if & 45-cm (18-inch)
survey distance is specified (in technical specifications)
versus the rule's 30-cm distance (10 CFR 20.1601(a))?

Answer: The provisions of power reactor technical
specifications for control of high radiation areas are not
"exemptions” from the regulations. They are alternative
methods of control provided in accordance with the provi-
sions of 10 CFR 20.203(c)(5). Under the revised Part 20
these technical specifications will continue to apply to the
control of high radiation areas (but not very high racdiation
areas) until they are changed. These technical specifications
refer to a high radiation area as defined in Part 20. When
revised Part 20 is implemented, the revised definition of a
high radiation area, using the 30-cm distance, will apply.
Thus to determine the bouixlanes of the high radiation area,
the 30-cm (12-in.) distance will be used. However, within
the boundaries of that area the less-restrictive 45-cm (18-1n.)
distance specified in the technical specifications will be used
to determine whether the radiation exposure is less than,
equal to, or greater than 1,000 mR/h, the exposure rate used



in the technical specifications to define the degree of control
required. Changes in the technical specifications to be pro-

posed by the NRC staff will include a change from 45 cm to
30 ¢m for the specified distance. (References: 20.1601, 10
CFR 20.1602, Reactor Technical Specifications)

Question 61: Will the annual reports that are required by
power reactor technical specifications (reports that tabulate
occupational exposures greater than 100 mrem/yr according
to work and job functions) still be required after the revised
Part 20 is implemented.

Answer: Yes. There are no plans to change this require-
ment of the Technical Specifications. However, the reports
on occupational exposures required by the old Part 20 in 10
CFR 20.407 (statistical summary reports) and 10 CFR
20.403 (termunation reports), will no longer be required.
Tboelmmmlnnnnurymtemnnuionupommbein;
replaced by the revised "reports of individual monitoring”
required by 10 CFR 20.2206. (Reference: Reactor
Technical Specifications, 10 CFR 20.2206)

Question 79: Many existing reactor Technical Specifica-
tions require commercial power plant licensees to provide
statistical personnel dose summary to NRC annually. The
old Part 20 contained provisions for such reports, but no
corresporkling requirement carried over to the revised rule.
Why?

Answer: The statement above confuses Technical
Specification requirements with Part 20 Requirements.

Under the old Part 20, power reactor licensees (and other
licensees) v-.ce required, by Part 20, to submit both annual
“statistical summary” reports (in accordance with 10 CFR
20.407) and “termination” reports (in accordance with 10
CFR 20.408). In addition to these two Part 20 reporting
requirements, power reactor licensees are required by their
Technical Specifications to submit annual reports that in-
clude a tabulation of workers receiving exposures greater
than 100 mrem/y and their associated collective dose ac-
cording to work and job functions.

Under the revised Part 20, the statistical summary and ter-
mination reports of the old Part 20 are eliminated and
repiaced by a new annual report on the results of individual
monitoring of occupational exposure (10 CFR 20.2206).
The revised Part 20 has no effect on the annual report re-
quired by Technical Specifications. There are no plans to
change this reporting requirement in the Technical Specifi-
cations. (References: 10 CFR 20.2206, Reactor Technical
Specifications)
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Question 397: After implementation of the revised 10 CFR
Part 20, should nuclear power plant licensees report total
effective dose equivalent (TEDE) or deep dose equivalent
(DDE) as the "whole body dose*® for annual reports submit-
ted in accordance with reactor technical specifications and
Regulatory Guide 1.16?

Answer: Deep dose equivalent. (Reference: Reactor
Techmcal Specifications, Regulatory Guide 1.16).

Question 433: Question 397 concerns a reporting require-
ment in “reactor technical specifications.” Does this ques-
tion, ardl the answer provided, apply to non-power reactors?

Answer: No. Question 397 and its answer refer to report-
ng requirements contained in technical specifications for
power reactors, but not in technical specifications for non-
power reactors. Question 397 also refers to Regulatory
Guide 1.16, "Reporting of Operating Information -
Appendix A Technical Specifications,” which applies only
to nuclear power plants. (Reference: Reactor Technical
Specifications).

Question 455: Part 50 license standard technical speci-
fications define "Dose Equivalent I-131* as *...that concen-
tration of I-131 (microcurie/gram) which alone would
prmiucethomthyroiddouutboq\umitymdhotopic
mixture of I-131, 1-132, 1-133, 1-134, and 1-135 actually
present...” and "the thyroid dose conversion factors used for
this calculation shall be those listed in NRC Regulatory
Guide 1.109." (a) After implementation of the revised 10
CFR Part 20, should licensees continue to use the Reguls-
tory Guide 1,109 thyrowd dose conversion factors or should
they use the thyroid dose conversion factors in EPA Federal
Guidance Report No. 11?7 (b) Will this be addressed in
NRC's forthcoming generic letter on changes to technical
specifications related to the revised Part 207

Answer:(a) Licensees must continue to use the thyroid dose
conversion factors (DCFs) that are referenced in their
technical specifications (TS). A TS amendment woulkd be
needed to allow the use of other technically acceptable
values. It should be noted that in the absence of such regu-
latory requirements, the NRC has allowed licensees to use
sources of intake-to-dose conversion factors other than
Regulatory Guide 1.109.

(b) The use of Federal Guidance Report No. 11 thyroid

DCFs 1s not planned to be inchuded in the generic letter on
changes to power reactor technical specifications to incor-
porate the revised Part 20 but will be addressed in a forth-
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comung health physics position document (which will be
made publicly available). (Reference: Reactor Technical
Specifications).

Power Reactor Technical Specifications and Materials
Licenses

Question 22: Alarm setpoints for many radiation monitors
are based on 10 CFR 20 Appendix B concentrations. Will
these new changes require numerous ODCM changes, set-
point change requests, and procedure changes?

Answer: Separate answers are provided for reactor and
materials licensees because these answers are somewhat
different.

Reactor Licensees: Alarm setpoints for airborne effluent
monitors are not likely to change. These monitors are
typically set up 1o detect an effluent concentration which
would yield a whole body dose rate of 500 mrem/y or a
thyroid dose rate of 1500 mrem/y (or fraction thereof) in an
unrestricted area on an instantaneous basis, as required by
the Technical Specifications. Since other limiting conditions
are also contained in Technical Specifications to restrict
annual doses to the public to much smaller values than those
implied above, and since short-term operational flexibility is
necessary, it is unlikely that changes would need to be made
in the alarm setpoints for airborne effluent monitors.

Alarm setpoints for waterborne effluent monitors are likely
to require change, since they are based on 10 CFR 20
Appendix B concentrations, as required by the Technical
Specifications. Because Appendix B concentration values
differ for many radionuclides between the revised and oid
versions of Part 20, liquid effluent monitor alarm setpoints
may have to be changed.

For reactors, the extent of staff involvement and licensee
efforts in adjusting and documenting alarm setpoints will
depend on whether the licensee has implemented NRR
Generic Letter 89-01, (References: 10 CFR 20 Appendix
B, Reactor Technical Specifications, NRR Generic Letter
89-01)

Materials Licensees: Area monitor alarm setpoints for most
materials licensees that are currently required to conduct
continuous air monitoring will in all likelihood require
change. This is especially true for those facilities that
handle significant quantities of source and special nucloar
material since the new DACs for these types of matenial are
lower or more restrictive than the old MPCs. It should be
noted that for commonly occurring thorum-232 (Th-232)
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and uranium 237 (U-235) i the oxide (insoluble) form, the
DACs are lower than the MPCs by factors of 30 and 5,
respectively. Similarly, alarm setpoints for both airborne
and waterborne releases for most materials icensees would
have to be modified. it should also be noted that for air-
borne releases, the allowable concentrations for insoluble
Th-232 and U-238 have been reduced by factors of about
170 and 80, respectively. For waterborne releases, the
allowable release concentrations for soluble Th-232 and
U-238 have been reduced by factors of about 70 and 130,
respectively. For these reasons, it is anticipated that num
erous procedural changes will have to be made for licensees
handling significant quantities of source and special nuclear
material.

2.18 OTHER QUESTIONS

Question 87: Will the numbering sequence of the revised
regulation be changed once the "old" Part 20 expires’

Answer: No. (Reference: None)

Question 88: Will each NRC region hold orientation
meetings for licensees on the revised regulation? When
and] where might these occur?

Answer: There are no plans to hold such onentation
meetings. However, the NRC is providing "onentation”
information by publishing Regulatory Guides and the new
¥&. old Part 20 comparison in NUREG-1446, by making
documented questions and answers on revised Part 20
publicly available, by publishing information in the NMSS
Newsletter, and by NRC staff participation in topical
meetings concerning revised Part 20. (Reference: None)

Question 89: 1s it possible to obtain copies of revised NRC
"inspection modules” for inspection for compliance with the
revised regulation? How may these be obtained”

Answer: All “inspection modules” (inspection procedures
in the NRC Inspection Manual) are available from the NRC
Public Document Room, 2120 L Street N.W., Lower Level,
Washington, DC  20555; Telephone (202) 634-3273. In-
spection procedures have not yet been revised to reflect the
revised Part 20, but will be revised during 1992.
(Reference: None)

Question 457: Some licensees have established adminis-
trative dose control levels or guidelines, below regulatory



dose limits, as & tool to support supervisory and manage-
ment involvement in dose minimization. Procedures com-
monly describe certain review actions to be taken at succes-
sive dose levels, with a higher level of management involve-
ment at higher dose levels. if an administrative dose control
level or guideline i1s exceeded without all of the described
actions being taken, but no regulatory limit is exceeded, is
th s fact of exceeding the control level or guideline & viola-
tion of NRC regulations?

Answer: Exceeding an administrative dose control level or
guideline that is below the limits of 10 CFR Part 20 is not a
violation of 10 CFR Part 20. This is generally true with
respect to other parts of the NRC regulations, although it is
subject to exceptions; for example, for medical licensees, 10
CFR 35.25(a)(2) specifies 1aquirements for a "supervised
udividual” inchuding following “the written radiation safety
and quality management procedures established by the
licensee”. Such procedures might inchude administrative
dose control levels or guidelines and failure to follow such
procedures could be a violation of 10 CFR 35.25(a)(2).
Furthermore, exceeding an administrative dose control level
or guideline could be a violation of procedural requirements
in the plant technical specifications at a nuclear power plant
or & violation of specific license conditions in & material
license. (Reference: Other)
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NUMERICAL LIST OF QUESTIONS

AND ANSWERS

Question | Page 3
Q/A Set 1 PDR-9112190258
Regulatory Reference: 10 CFR 20.1003, Definitions
Question 2 Page 14
Q/A Set 1 PDR-9112190258
Regulatory Reference: 10 CFR 20.1001, Purpose

Question 3 Page 15
Q/A Set 1 PDR-9112190258
Regulatory Reference: 10 CFR 20.1201, Occupational Dose
Limits for Adults

Question 4 Page 3
Q/A Set | PDR-9112190258
Regulatory Reference: 10 CFR 20.1001, Purpose

Question $ Page 3
Q/A Set 1 PDR-9112190258
Regulatory Reference: 10 CFR 20.1001, Purpose

Question 6 Page 15
Q/A Set 1 PDR-9112190258
Regulatory Reference. 10 CFR 20.1201, Occupational Dose
Limits for Adults

Question 7 Page 12
Q/A Set 1 PDR-9112190258
Regulatory Reference: 10 CFR 20.1101, Radiation
Protection Programs

Question 8 Page 22
Q/A Set | PDR-9112190258

Regulatory Reference
Exposures

Question 9
Q/A Set |

Regulatory Reference:

10 CFR 20.1206, Planned Special

Page 19
PDR-9112190258
10 CFR 20.1202, Compliance with

Requirements for Summation of External and Internal Doses
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Question 10 Page 54
Q/A Set | PDR-9112190258
Regulatory Reference: 10 CFR 20.2104, Determination of

Prior Occupational Dose

Question 11 Page 12
Q/A Set | PDR-9112190258
Regulatory Reference: 10 CFR <v.1101, Radiation
Protection Programs

Question 12 Page 69
Q/A Set 2 PDR-9.05010117
Regulatory Reference: Regulatory Guides

Question 13 Page 63
Q/A Set | PDR-9112190258

Regulatory Reference: 10 CFR 20 Appendix B, Annual
Limits on Intake (ALIs) and Derived Air Concentrations
(DACs) of Radionuclides for Occupational Exposure,
Effluent Concentrations, Concentrations for Release to
Sewage

Question 14 Page 68
Q/A Set | PDR-9112190258
Regulatory Reference: 10 CFR 50 Appendix A, General
Design Criteria for Nuclear Power Plants

Question 15 Page 68
Q/A Set 1 PDR-9112190258
Regulatory Reference: 10 CFR 50 72, Maintenance of
Records, Making of Reports

Question 16 Page 68
Q/A Set 1 PDR-9112190258
Regulatory Reference: 10 CFR 50.47, Permiis - Emergency
Plans

{Juestion 17 Page 68
Q/A Set | PDR-9112190258

Regulatory Reference: 10 CFR 50 Appendix B, Quality
Asurance Criteria for Nuclear Power Plants and Fuel

Reprocessing Plants
Question 18 Page 70

Q/A Set | PDR-9112190258
Regulatory Reference: Technical Specifications
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Question 19 Page 70
Q/A Set | PDR-9112190258
Regulatory Reference: Technical Specifications

Question 20 Page 68
Q/A Set | PDR-9112190258

Regulatory Reference: 10 CFR 50 Appendix I, Numerical
Guides for Design Objectives and Limiting Conditions for
Operation to Meet the Criterion "As Low as is Reasonably
Achievable" for Radioactive Material in Light-Water-Cooled

Nuclear Power Reactor Effluents

Question 21 Page 69
Q/A Set | PDR-9112190258
Regulatory Reference  Regulatory Guides

Question 22 Page 72
Q/A Set 2 PDR-9205010117
Regulatory Reference: Techmical Specifications

Question 23 Page 63
Q/A Set | PDR-9112190258

Regulatory Reference: 10 CFR 20 Appendix B, Annual
Limits on Intake (ALIs) and Denived Air Concentrations
(DACs) of Radionuchides for Occupational Exposure,
Effluent Concentrations, Concentrations for Release to
Sewage

Question 24 Page 22
Q/A Set | PDR-9112190258
Reg. ory Reference: 10 CFR 20.1206, Planned Special
Exposures

Question 25 Page 4
Q/A Set | PDR-9112190258
Regulatory Reference: 10 CFR 20,1003, Definitions
Question 26 Page 4
Q/A Set 4 PDR-9209230012
Regulatory Reference: 10 CFR 20.1003, Definitions
Question 27 Page 47
Q/A Set 2 PDR-9205010117
Regulatory Reference: 10 CFR 20.1902, Posting
Requirements

Question 28 Page 29
Q/A Set | PDR-9112190258

Regulatory Reference: 10 CFR 20.1302, Compliance with
Dose Limits for Individual Members of the Public
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Question 29 Page 29
Q/A Set | PDR-9112190258
Regulatory Reference: 10 CFR 20.1302, Compliance with
Dose Limits for Individual Members of the Public

Question 30 Page 11
Q/A Set | PDR-9112190258
Regulatory Reference: 10 CFR 20.1008, Implementation
Question 31 Page 15
Q/A Set 2 PDR-9205010117
Regulatory Reference: 10 CFR 20.1201, Occupational Dose
Limuts for Adults

Question 33 Page 15
Q/A Set | PDR-9112190258
Regulatory Reference: 10 CFR 20.1201, Occupational Dose
Limits for Adults

Question 34 Page 15
Q/A Set | PDR-9112190258
Regulatory Reference: 10 CFR 20.1201, Occupational Dose
Limits for Adults

Question 35 Page 49
Q/A Set | PDR-9112190258
Regulatory Reference: 10 CFR 20.1903, Exceptions to
Posting Requirements

Question 36 Page 50
Q/A Set | PDR-9112190258
Regulatory Reference: 10 CFR 20 1906, Procedures for
Receiving and Opening Packages

Question 37 Page 66
Q/A Set | PDR-9112190258

Regulatory Reference: 10 CFR 19 13, Notifications and
Reports to Individuals

Question 38 Page 19
Q/A Set | PDR-9112190258
Regulatory Refercace: 10 CFR 20.1202, Compliance with
Requirements for Summation of External and Internal Doses

Question 39 Page 54
Q/A Set | PDR-9112190258
Regulatory Reference: 10 CFR 20.2003, Disposal by
Reiease into Sanitary Sewerage

Question 40 Page 7
Q/A Set | PDR-9112190258

Regulatory Reference: 10 C¥R 20.1003, Definitions



Question 41 Page 15
Q/A Set | PDR-9112190258
Regulatory [ sference: 10 CFR 20.1201, Occupational Dose
Limits for Adults

Question 42 Page 26
Q/A Set | PDR-9112190258
Regulatory Reference: 10 CFR 20.1301, Dose Limits for
Individual Members of the Public

Question 43 Page 32
Q/A Set | PDR-9112190258

Regulatory Reference: 10 CFR 20.1502, Conditions
Requinng Individual Monitoring of External and Internal
Occupational Dose

Question 44 Page 33
Q/A Set 1 PDR-9112190258
Regulatory Reference: 10 CFR 20 1502, Conditions
Requining Individual Monitoring of External and Internal
Occupational Dose

Question 45 Page 16
Q/A Set | PDR-9112190258
Regulatory Reference: 10 CFR 20.1201, Occupational Dose
Limits for Adults

Question 46 Page 16
Q/A Set | PDR-9112190258
Regulatory Reference: 10 CFR 20.1201, Occupational Dose
Limits for Adults

Question 47 Page 20
Q/A Set | PDR-9112190258
Regulatory Reference: 10 CFR 20.1204, Determination of

Internal Exposure

Question 48 Page 26
Q/A Set | P'DR-9112190258
Regulatory Reference: 10 CI'R 20.1301, U ose Limits for
Individual Members of the Public

Question 49 Page 40
Q/A Set | PDR-9112190258

Regulatory Reference: 10 CFR 20 1602, Control Access to
Very High Radiation Areas

Question 50 Page 20
Q/A Set | PDR-9112190258
Regulatory Reference: 10 CFR 20.1203, Determination of
External Dose From Airborne Radioactive Material
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Question 51 Page 54
Q/A Set | PDR-9112190258
Regulatory Reference: 10 CFR 20.2104, Determination of
Prior Occupational Dose

Question 52 Page 70

(/A Set | PDR-9112190258
Regulatory Reference: Technical Specifications

Question 53 Page 47
Q/A Set 2 PDR-9205010117

Regulatory Reference: 10 CFR 20.1902, Posting
Requirements

Question 54 Page 33
Q/A Set | PDR-9112190258
Regulatory Reference: 10 CFR 20.1502, Conditions
Requiring Individual Monitoring of External and Internal
Occupational Dose

Question 55 Page 54
Q/A Set | PDR-91121902"8
Regulatory Reference: 10 CFR 20.2104, Determination of
Prior Occupational Dose

Question 56 Page 60
Q/A Set | PDR-9112190258
Regulatory Reference: 10 CFR 20.2202, Notification of
Incidents

Question 57 Page 7
Q/A Set | PDR-9112190258
Regulatory Reference: 10 CFR 20.1003, Definitions
Question 58 Page 11
Q/A Set | PDR-9112190258
Regulatory Reference: 10 CFR 20.1008, Implementation
Question 59 Page 24
Q/A Set 1 PDR-9112190258

Regulatory Reference: 10 CFR 20.1208, Dose to an
Embryo/Fetus

Question 60 Page 44
Q/A Set | PDR-9112190258
Regulatory Reference: 10 CFR 20.1703, Use of Individual
Respiratory Protection Equipment

Question 61 Page 71
Q/A Set | PDR-9112190258

Regulatory Reference: Technical Specifications
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Question 62 Page 12
Q/A Set | PDR-911219025°
Regulatory Reference: 10 CFR 20.1101, Radiation
Protection Programs

Question 63 Page 22
Q/A Set 2 PDR-9205010117
Regulatory Reference: 10 CFR 20.1206, Planned Special
Exposures

Question 64 Page 55
Q/A Set 5 PDR-9306110303
Regulatory Reference: 10 CFR 20.2104, Detenmnination of
Prior Occupational Dose

Question 65 Page 11
Q/A Set 2 PDR-2205010117
Regulatory Reference: 10 CFR 20.1008, Implementation

Question 66 Page 7
Q/A Set 2 PDR-9205010117
Regulatory Reference: 10 CFR 20.1003, Definitions

Question 67 Page 8
Q/A Set 2 PDR-9205010117
Regulatory Reference: 10 CFR 20.1003, Definitions

Question 6% Page 29
Q/A Set 2 PDR-9205010117
Regulatory Reference: 10 CFR 20.1302, Compliance with
Dose Limits for Individual Members of the Public

Question 6% Page 30
Q/A Set 2 PDR-9205010117
Regulatory Reference: 10 CFR 20.1302, Comphance w.th
Dose Limits for Individual Members of the Public

Question 7| Page 63
Q/A Set 2 PDR-9205010117
Regulatory Reference: 10 CFR 20 Appendix B, Annual
Limits on Inteke (ALIs) and Derived Air Concentrations
(DACs) of Radionuclides for Occupational Exposure
Effluent Concentrations, Concentrations for Release to
Sewage

Question 72

Q/A Set 2

Page 30
PDR-9205010i17
Regulatory Reference: 10 CFR 20.1302, Comphance with

1

Dose Limits for Individual Members of the Public

Question 73 Page |
Q/A Set 2 PDR-920501011
Regulatory Reference: 10 CFR 20.1004, Units of Radiation

Dose
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Question 74 Page 8
Q/A Set 2 PDR-9205010117
Regulatory Reference: 10 CFR 20.1003, Definitions

Question 75 Page 33
Q/A Set 2 PDR-9205010117
Regulatory Reference: 10 CFR 20.1502, Conditions
fequiring Individual Monitoring of External and Internal
Occupational Dose

Question 76 Page 20
Q/A Set 2 PDR-9205010117
Regulatory Reference: 10 CFR 20.1204, Determination of
Internal Exposure

Question 77 Page 16
Q/A Set 2 PDR-9205010117
Regulatory Reference: 10 CFR 20.1201, Occupational Dose
Limits for Adults

Question 78 Page 44
Q/A Set 2 PDR-9205010117
Regulatory Reference: 10 UFR 20.1703, Use of Individual
Respiratory Protection Equipment

Question 79 Page 71
Q/A Set 2 PDR-9205010117
Regulatory Reference: Technical Specifications

Question 80 Page 8
Q/A Set 5 PDR-9306110303
Regulatory Reference: 10 CFR 20.1003, Definitions

Question 81 Page 34
Q/A Set 2 PDR-9205010117
Regulatory Reference: 10 CFR 20.1502, Conditions
Requ‘-*ng Individual Monitoring of External and Internal
Occupational Dose

Question 82 Page 34
Q/A Set 2 FDR-9205010117
Regulatory Reference: 10 CFR 20.1502, Conditions
Reguiring Individual Monitoring of External and Internal
Occupational Dose

Question 82 Page 21
Q/A Set 2 PDR-9205010117
Regulatory Reference: 10 CFR 20 1204, Determination of
Internal Exposure

Question 84 Page 24
Q/A Set 2 PDR-9205010117
Regulatory Reference: 10 CFR 20.1208, Dose to an
Embryo/Fetus




Question RS rage 4
A Qat )

Q/A Set 2

Regulatory Reference: 10 CFR 20 1902, Posting

PDR-9205010117
Requirements

Question 86 Page 19
Q/A Set 2 PDR-9205010117
Regulatory Reference: 10 CFR 20 1202, Compliance with
Requirements for Summation of External and Internal Doses

Page 72
PDR-9205010117

Question 87

Q/A Set 2

Regulatory Reference: None
Question 88 Page 72
Q/A Set 2 PDR-9205010117
Regulatory Reference: None

Question 89
Set

Regulatory Reference: None

uestion

Q/A Set 2

Regulatory Reference: 10 CFR 20
Other Engineering Controls

}‘Agt‘-i:
PDR-9205010117

Ise of Process or

Question 91

Q/A Set 3

Regulatory Reference: 10 CFR 20.1
Respiratory Protection Equipment

}’.’ié.'L‘ 44
PDR-9207300261

Ise of Individual

Question 92 Page 4(
Q/A Set 3 PDR-9207300261
Reguiatory Reference: 10 CFR 20.1602, Control Access to
Very High Radiation Arcas

Question 93
Q/A Set 3
Regulatory Reference

Page 8
PDR-9207300261
1003, Definitions

Question 94 Page B
Q/A Set 3 PDR-9207300261
Regulatory Reference: 10 CFR 20.1003, Definitions

Question 95 Page 65
Q/A Set 3 PDR-9207300261
Regulatory Reference: 10 CFR 19.12, Instructions to
Workers

Question 96 Page 8

Q/A Set 3 PDR-9207300261

Regulatory Reference 1003, Definitions

Appendix A

Luestion Page 16
Q/A Set 3 PDR-9207300261
Regulatory Reference: 10 CFR 20.1201, Occupational Dose
Limits for Adults

Question 98 Page 34
Q/A Set 3 PDR-9207300261
Regulatory Reference. 10 CFR 20.1502, Conditions
Requiring Individual Monitonng of External and Iniernal
Occupational Dose

Question 99 Page 12
Q/A Set 3 PDR-9207300261
Regulatory Reference: 10 CFR 20.1101, Radiation
Protection Programs

Question 100 Page 16
Q/A Set 3 PDR-9207300261
Regulatory Reference: 10 CFR 20.1201, Occupatical Dose
Limits for Adults

Question 101 Page 19
Q/A Set 3 PDR-9207300261
Regr!wry Reference: 10 CFR 20.1202, Compliance with
Requirements for Summation of Externial and Internal Doses

Question 102 Page 30
Q/A Set 3 PDR-9207300261
Regulatory Reference: 10 CFR 20.1203, Determination of
External Dose From Airborne Radioactive Material

Question 103 Page 30
Q/A Set 3 PDR-9207300261
Regulatory Reference: 10 CFR 20.1302, Compliance with
Dose Limuts for Individual Members of the Public

Question 104 Page 30
Q/A Set 3 PDR-9207300261
Regulatory Reference: 10 CFR 20.1302, Compliance with
Dose Limits foi Individual Members of the Public

Question 105 Page 27
Q/A Set 3 PDR-920730026!
Regulatory Reference: 10 CFR 20.1301, Dose Limits for
Individual Members of the Public

Question 106 Page 27
(/A Set 3 PDR-9207300261
Regulatory Reference: 10 CFR 20.1301, Dose Limits for
Individual Members of the Public
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Question 108 Page 50
Q/A Set 2 PDR-9205010117
Regulatory Reference: 19 CFR 201906, Procedures for
Receiving and Opening Packages

Question 109 Page 22
Q/A Set 2 PDR-9205010117

Regulatory Reference: 10 CFR 20 1206, Planned Special
Exposures

Question | 10 Page 23
Q/A Set 2 PDR-9205010117

Regulatory Reference: 10 CFR 20.1206, Planned Special
Exposures

Question 111 Page 27
Q/A Set 3 PDR-9207300261
Regulatory Reference: 10 CFR 20.1301, Dose Limits for
Individual Members of the Public

Question 112 Page 57
Q/A Set 3 PDR-9207300261

Regulatory Reference: 10 UFR 20 2105, Records of Planned
Special Exposures

Question 113 Page 55
Q/A Set 3 PDR-9207300261

Regulatory Reference: 10 CFR 20.2104, Determination of
Prior Occupational Dose

Question |14 Page 34
Q/A Set 3 PDR-9207300261
Regulatory Reference: 10 CFR 20.1502, Conditions
Requiring Individual Monitoring of External and Internal
Occupational Dose

Question 115 Page 42
Q/A Set 3 PDR-9207300261
Regulatory Reference: 10 CFR 20.1701, Use of Process or
Other Engineering Controls

Question 116 Page 54
Q/A Set 3 PDR-9207300261
Regulatory Reference: 10 CFR 20.2101, Records - Gereral
Provisions

Question 117 Page 54
Q/A Set 3 PDR-9207300261
Regulatory Reference: 10 CFR 202101, Records - General
Provisions
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Question 118 Page 13
Q/A Set 3 PDR-9207300261
Regulatory Reference: 10 CFR 20 1101, Radiation
Protection Programs

Question 119 Page 9
Q/A Set 5 PDR-9306110303
Regulatory Reference: 10 CFR 20.1003, Definitions

Question 120 Page 24
Q/A Set 3 PDR-9207300261

Regulatory Refercace: 10 CFR 20.1208, Dose to an
“mbryo/Fetus

Question 121 Page 21
Q/A Set 3 PDR-9207300261
Regulatory Reference: 10 CFR 20.1204, Determination of
Internal Exposure

Question 122 Page 60
Q/A Set 3 PDR-9207300261
Regulatory Reference: 10 CFR 20.2203, Reports of
Exposures, Radiation Levels, and Concentrations of
Radioactive Material Exceeding the Limits

Question 123 Page 16
Q/A Set 3 PDR-9207300261

Regulatory Reference: 10 CFR 201201, Occupational Dose
Limits for Adults

Question 124 Page 45
Q/A Set 3 PDR-9207300261
Regulatory Reference: 10 CFR 20.1703, Use of Individual
Respiratory Protection Equipment

Question 125 Page 27
Q/A Set 3 PDR-9207300261

Regulatory Reference: 10 CFR 20.1301, Dose Limits for
Individual Members of the Public

“uestion 126 Page 35
Q/A Set § PDR-9306110303
Regulatory Reference: 10 CFR 201502, Conditions
Requiring Individual Monitoring of External and Internal
Occupational Dose

Question 127 Page 50
Q/A Set 4 PDR-9209230012
Regulatory Reference: 10 CFR 20.1904, Labeling
Containers



Question 128

Q/A Set 4

Regulatory Reference: 10 CFR 2
Containers

Question 129
Q/A Set 4
Regulatory Reference

Matenal

Question 30
(/A Set 4
Regulatory Reference. 10 CFR 20

Very High Radiation Areas -

Question 131
Q/A Set 4
Regulatory Reference: 10 CFR 20

Respiratory Protection Equipment

Question 132
O/A Set 4
CFR 20

Protection Equipment

Regulatory Reference: |{

Kespiratory
Question 133
Q/A Set 5

1 "

Regulatory Reference

Protection Programs
Question | 34

Q A Set 4

Regulatory Reference

Protection Programs

Question 135
Q/A Set 4
Regulatory Reference

Exposires

Question 136
Q/A Set 4

Regulatory Reference
f

xposures
Question 137
Q A Set 4
Regulatory R+ference

} xposures

(Juestion | 38
Q/A Set 4
P('}‘\.‘IM: ry Reference

Embryvo/Fetus

1904

1603

[rradiators

|
&

PDR-920V

| :IP‘L'I!”"

Page 4
R-920923001

Secunty of Stored

Page 4
PDR-920923001
, Control Access to

Page 4
PDR-920923001
Use of Individual

}'llyt' 4

PDR-9209230012

Use of Individual

I age |

PDR-9306110303

I, Radiation

206

Radiation

1230012

(8]

|
.

N

-

5

3

Page 23
JR-9209230012

Planned Special

Page 23
PDR-9209230012

Planned Special

}‘ugt‘ 23
PDR-9209230012

Planned Special

Page 2
PDR-92092

Dose to an

30012

h |

1eS1

/A Set 4

Regulatory Reference

Appendix A

w[‘dSL' 55
PDR-9209230012

10 CFR 20.2104, Determination of

Prior Occupational Dose

Question 141
Q/A Set 4
Regulatory Reference

Question 142
Q/A Set 4
Regulatory Reference

Page 60
PDR-9209230012
10 CFR 20.2110, Form of Records
Page 55
PDR-9209230012
10 CFR 20.2104, Determinatior: of

Prior Occupational Dose

Question 143
Q/A Set 4
Regulatory Reference

Page 55
PDR-9209230012

10 C§ , Determination of

Prior Occupational Dose

Question 144
Q/A Set 4

Regulatory Reference
g

Question 145
Q/A Set 4
Regulatory Reference

Controls

Question 146
(/A Set 4

Regulatory Reference

!".‘lg(‘ V
PDR-9209230012

Definitions

Page 42
PDR-9209230012

10 CFR 20.1702, Use of Other

Page 64
PDR-9209230012

10 CFR 20 Appendix B, Annual

Limits on Intake (ALIs) and Derived Air Concentrations
(DACs) of Radionuclides for Occupational Exposure

Effluent Concentraticns; Concentrations for Release to

Sewage

Question 147

Q/A Set 4

Regulatory Reference
Monitoning - General

Question |48
Q A Set 4
Regulatory Reference

Question 149

/A Set S

Regulatory Reference
Question 150
Q/A Set §

Regulatory Reference

Pﬂgc 32
PDR-9209230012

10 CFR 20.1501, Surveys and

Page 9
'DR-9209230012

1N FER 201003, Definitions

Page 9
PDR-9306110303
10 CFR 20 1003, Definitions

F&}'(“ 10
PDR-9306110303

10 CFR 20.1003, Definitions
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Question 172 Page |
Q/A Set 6 PDR-93 10070005
Regulatory Reference
Lunits for Adults

ail ¥
‘l\\l[“J“H'x.n Dose

Question 175 Page 17
Q/A Set 6 PDR-9310070005
Regulatory Reference
Limuts for Adults

Occupational Dose

Question 176
Q/A Set 6
Legulatory Reference

Page 17

PDR-9310070005

Occupational Dose
Limuts for Adults

Question 177 Page 17
Q/A Set 6 PDR-93 10070008
Regulatory Reference: 10 CFR 20.1201, Occupational Dose
Limuts for Adults

Question 179 Page |
Q/A Set 6 PDR-93 10070005
Regulatory Reference: 10 CFR 20,1202, Compliance with

Requirements for Summation of External and Interna! Doses

Question |80 l'é,g\v 20)
Q/A Set 6 PDR-93 10070005
Regulatory Reference: 10 CFR 20.1202, Comphance with
Requirements for Summation of External and Internal Doses
Cuestion 183 Page 2
Q/A Set 6 PDR-9310070005
Regulatory Reference Determination of
Internal Exposure

Question 191 Page 24
Q/A Set 6 PDR-93 10070005
RC;".I!B‘.H(\ Reference ) L 20.1206, Planned Special

Exposures

Page 24
PDR-93 10070005

Planned Special

Question 192

Q/A Set 6

Regulatory Reference
[ Xposures

Question 20}

Q/A Set 6

Regulatory Reference: 10 CFR 20.13
Individual Members of the Public

Question 203

Q/A Set 6 PDR-93 10070005

Regulatory Reference: 10 CFR 20.1301, Dose Limits fos

Individual Members of the Public
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Page 28
PDR-93 10070005

Juestion 2U4
(/A Set 6
¢

Regulatory Reference: 10 CFR 20.} Dose Limits for

Individual Members of the Public

Question 205 Page 28
(/A Set 6 PDR-9310070005
Regulatory Reference: 10 CFR 20.1301, Dose Limits for
[ndividual Members of the Public

Question 206 Page 28
Q/A Set 6 PDR-93 10070005
Regulatory Reference: 10 CFR 20 1301, Dose Limits for
Individusl Members of the Public
Question 207 Page 31
Q/A Set 6 PDR-9310070005
Regulatory Reference: 10 CFR 20.1302, Compliance with
Dose Limuts for Individual Members of the Public

Question 208
Q/A Set 6

Page 31
PDR-9310070005
Regulatory Reference: 10 CFR 20.1302, Compliance with
Dose Limits for Individual Members of the Public
Question 209
Q/A Set 6

Regulatory Reference: 10 CFR 20.1501, Surveys and

Page 32
PDR-93100700058
Monitoring - General
Question 210 Puge 32
") A Set ¢ [’})H '-.’1“)1»“{)4}('*
Regulatory Reference: 10 CFR 20 1501, Surveys and

Monitoring - General

Question 211
“) A Set b
Regulatory Reference: 10 CFR 20 1502, Conditions

Requiring Individual Monitoring of External and Internal

Page 35
PDR-9310070005

{ )\.UI;\M‘.-"‘A: Dose
Question 212

Q/A Set 6

Regulatory Reference: 10 CFR 20 1502, Conditions

Page 35

PDR-9310070005

T

Requinng Individual Monitoring o1 External and Internal

Occupational Dose

o)

Question 213 Page 36

QO/A Set ¢ PDR-9310070005

Regulatory Reference: 10 CFR 20.1502, Conditions
R

equinng Individual Monitoring of External and Internal

Occupational Dose




Question 214
Q/A Set 6 PDR-9310070005
Regulatory Reference: 10 CFR 20.1502, Conditions
Requinng Individual Monitoring of External and Internal
Occupational Dose

Page 36

Question 215
Q/A Set 6 PDR-93 10070005
Regulatory Reference: 10 CFR 20,1502, Conditions
Requiring Individual Monitoring of External and Internal
Occupational Dose

Page 36

Question 216
Q/A Set € PMR-9310070005
Regulatory Reference: 10 CFR 20.1502, Conditions
Requiring Individual Monitoring of External and Internal
Occupational Dose

Page 36

Question 217
Q/A Set 6 PDR-9310070003
Regulatory Reference: 10 CFR 20.1502, Conditions
Requinng Individual Montoring of External and Internal

Page 18

Occupational Dose

Question 218

Q A Set ¢

Page 38
PDR-9310070005

10 C} Control Access to

Regulatory Reference

1 Radiation Areas

Question 219

) »
Q/A Set ¢

Page 39
PDR-9310070005
gulatory Reference: 10 ( Control Access to

High Radiation Areas

) » 5}
Juestion 22

Q/A Set 6

Page 40
PDR-9310070005
Control Access to

Regulatory Reference: 10 (

Very High Radiation Areas

Question 221

Q/A Set 6

Page 47
PDR-9510070005
Regulatory Reference Posting

Requirements

Page 49
PDR-9310070005

Question 223
Q/A Set €
Regulatory Reference: 10 ( 3, Exceptions to

) Spre
sting Requirements

f’agt'JJ
PDR-93100700058

Regulatory Reference: 10 ( Exceptions t

Posting Requirements

Question 226

Q/A Set 6

Regulatory Reference
Containers

10 CFR 20.1904

Question 227

Q/A Set 6
Regulatory Reference: 10 CFR 20.1906
Recerving and Opening Packages

Question 228

Q/A Set 6

Reguiatory Reference: 10 CFR 20 1906
Receiving and Opening Packages

Question 229

Q/A Set 6

Regulatory Reference: 10 CFR 20.1906
Receiving and Opening Pachages

Question 230

Q/A Set 6

Regulatory Reference: 10 CFR 20.1906
Receiving and Opening Packages

Question 371
Q/A Set 5
Regulatory Reference. 10 CFR 2(

Prior Occupational Dose

2104

Question 372

Q/A Set 5

Regulatory Reference
Internal Exposure
Question 373

Q/A Set §

Regulatory Reference
High Radiation Areas

Question 374
Q/A Set 5

Regulatory Reference: 10 CFR 20.1703

Respiratory Protection Equipment

Question 375
Q/A Set 5

Regulatory Reference: 10 CFR 20

1502,

Appendix A

[‘u“,; 50
PDR-93 10070005
Labeling

Page 51
PDR-93 10070005

Procedures for

Page 51
PDR-9310070005
Procedures for

Page 51
PDR-9310070005
, Procedures for

Page 51
PDR-9310070005

Procedures for

Page 56
PDR-9306110303

Determination of

}"ng;‘:l
PDR-9306110303

Determination of

Page 39
PDR-9306110303

Control Access to

Page 45
PDR-9306110303

Use of Individual

Page 36
PDR-9306110303

Conditions

Requiring Individual Momitoring of External and Internal

Occupational Dose
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Question 376 Page 52
Q/A Set § PDR-9306110303
Regulatory Reference. 10 CFR 20.2001, Waste Disposal -
General Requirements

Question 377 Page 66
Q/A Set § PDR-9306110303
Regulatory Reference: 10 CFR 19.13, Notifications and
Reports to Individuals

Question 378 Page 66
Q/A Set § PDR-9306110303
Regulatory Reference: 10 CFR 19.13, Notifications and
Reports to Individuals

Question 379 Page 48
Q/A Set 5 PDR-9306110303
Regulatory Reference: 10 CFR 20.1902, Postine
Requirements

Question 380 Page 14
Q/A Set 5 PDR-9306110303
Regulatory Reference: 10 CFR 20.1101, Radiation

Protection Programs

Question 381 Page 14
Q/A Set § PDR-9306111303
Regulatory Reference: 10 CFR 20.1101, Radiation
Protection Programs

Question 382 Page 25
Q/A Set § PDR-9306110303
Regulatory Reference: 10 CFR 20.1208, Dose to an
Embryo/Fetus

Question 383 Page 60
Q/A Set 5 PDR-9306110303
Regulatory Reference: 10 CFR 20.2206, Reports of
Individual Monitoring

Question 384 Page 2%
Q/A Set § PDR-9306110303
Regulatory Reference: 10 CFR 20.1301, Dose Limits for
Individual Members of the Public

Question 385 Page 39
Q/A Set § PDR-9306110303

Regulatory Reference: 10 CFR 20.1601, Control Access to
High Radiation Areas

Question 386 Page 43
Q/A Set 5 PDR-9206110303
Regulatory Reference: 10 CFR 20.1702, Use of Other
Controls

NUREG/CR-6204

Question 387 Page 43
Q/A Set 5 PDR-9306110303
Regulatory Reference. 10 CFR 20.1702, Use of Other
Controls

Question 388 Page 43
Q/A Set 5 PDR-9306110303
Regulatory Reference: 10 CFR 20,1702, Use of Other
Controls

Question 389 Page 52
Q/A Set 5 PDR-9306110303
Regulatory Reference: 10 CFR 202001, Waste Disposal -
General Requirements

Question 390 Page 56
Q/A Set 5 PDR-9306110303
Regulatory Reference: 10 CFR 20.2104, Determination of
Prior O¢cupational Dose

Question 391 Page 59
Q/A Set § PDR-9306110303
Regulatory Reference: 10 CFR 20.2107, Records of Dose to

Individual Members of the Public

Question 392 Page 61
Q/A Set 5 PDR-93061106303

Regulatory Reference: 10 CFR 20.2206, Reports of
Individual Monitoring

Question 393 Page 61
Q/A Set 5 PDR-9306110303
Regulatory Reference: 10 CFR 20.2206, Reports of
Individual Monitoring

Question 394 Page 61
Q/A Set § PDR-9306110303
Regulatory Reference: 10 CFR 20.2206, Reports of
Individual Monitoring

Question 395 Page 62
Q/A Set § PDR-9306110303
Regulatory Reference: 10 CFR 20,2206, Reports of
Individual Monitoring

Question 396 Page 64
Q/A Set § PDR-9306110303
Regulaiory Reference: 10 CFR 20 Appendix B, Annual
Limits on Intake (ALls) and Derived Air Concentrations
(DACs) of Radionuclides for Occupational Exposure,
Effluent Concentrations; Concentrations for Release to
Sewage



Question 397

Q/A Set 5

E

PDR-9306]1 10303

Regulatory Reference: Technical Specifications

Question 398
Q/A Set 5

Page 37
PDR-93061 10303

Regulatory Reference: 10 CFR 20.1502, Conditions
Requiring Individual Monitoring of External and Internal

Occupationa! Dose

Question 399

Q/A Set 5

Regulatory Reference: 10 CFR 20.2
Individual Monitoring Results

Question 400

Q/A Set 5

Regulatory Reference: 10 CFR 20
individual Monitoring Results

Question 40|

Q/A Set 5

Regulatory Reference: 10 CFR 20
[ndividual Monitoring Results

Question 402

Q/A Set 5§

Regulatory Reference: 10 CFR 20.2
Individual Monitoring Results

Question 403

Q/A Set 5

Regulatory Reference: 10 CFR 20
Individual Monitoring Results

Question 404

Q/A Set 5

Regulatory Reference: 10 CFR 20
Individual Monitoring Results

Question 405
Q/A Set 5

Page 57
PDR-9306110303

106, Records of

Page 58
PDR-9306110303

Records of

Page 58
PDR-9306115303
) R(‘\x\!d\ \)f

Page 58
PDR-9306110303
), Records of

Page 58
PDR-9306110303

Records of

Page 59
PDR-9306110303
Records of

}"age 69
PDR-9306110303

Regulatory Reference: Regulatory Guide 8 25, Air Sampling

in the Workplace

Question 406
Q A Set 5

Page 69
PDR-9306110303

Regulatory Reference: Regulatory Guide 8 36, Radiation

Dose to the Embryo/Fetus

Question 407
Q/A Set 5

Regulatory Reference: 10 CFR 20. I

Page 3
PDR-9306110303%
01, Purpose

Juestion 40X
Q/A Set 5
Regulatory Reference: |

Prior Occupational Dose

Question 409
Q/A Set 5

Regulatory Reference: 10 C

Reports to Individuals

Question 411

Q/A Set 5

Regulatory Reference
Workers

Question 412
Q/A Set 7
Regulatory Reference

Question 413
Q/A Set 7
Regulatory Reference

Question 414

Q/A Set 7

Regulatory Reference
Limuts for Aduits

Question 415

Q/A Set 7

Regulatory Reference
Limits for Adults

Question 416
Q/A Set 7

Regulatory Reference: 10 CFR 20

Embryo/Fetus

Question 417
Q/A Set 7

Appendix A

rage 50
PDR-9306110303
1 I\’

etermunation of

Page 66
PDR-9306110303

Notifications and

Page 65
PDR-9306110303

12, Instructions to

Page 10
PDR-9311050284

1003, Definitions

Page 10
PDR-9311050284

003, Definitions

Page 18
PDR-9311050284

Occupational Dose

Page 18
PDR-9311050284

1201, Occupational Dose

Page 25
PDR-9311050284

208, Dose to an

Page 31
PDR-9311050284

Regulatory Reference: 10 CFR 20.1302, Compliance with
Dose Limits for Individual Members of the Public

Question 418
Q/A Set 7

Page 45
PDR-9311050284

Regulatory Reference: 10 CFR 20.1703, Use of Individual

Respiratory Protection Equipment

Question 419
Q/A Set 7

Page 46
PDR-9311050284

Regulatory Reference: 10 CFR 20.1801, Security of Stored

Matenal
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Question 420 Page 57
Q/A Set 7 PDR-9311050284
Regulatory Reference: 10 CFR 20 2104, Determination of
Prnior Occupational Dose

Question 421 Page 67
Q/A Set 7 PDR-9311050284
Regulatory Reference: 10 CFR 19.13, Notifications and
Reports te Individuals

Question 422 Page 66
Q/A Set 7 PDR-9311050284
Regulatory Reference: 10 CFR 19 12, Instructions to
Workers

Question 423 Page 40
Q/A Set 7 PDR-9311050284
Regulatory Reference: 10 CFR 20.1602, Control Access to
Very High Radiation Areas

Question 425 Page 64
Q/A Set 7 PDR-9311050284
Regulatory Reference: 10 CFR 20 Appendix B, Annual
Limuts on Intake (ALIs) and Denved Air Concentrations
(DACs) of Radionuclides for Occupational Exposure

Effluent Concentrations; Concentrations for Release to
Hewage

Question 42¢ Page 64
Q/A Set 7 PDR-9311050284
Regulatory Reference: 10 CFR 20 Appendix B, Annual
Limuts on Intake (ALIs) and Derived Air Concentrations
(DACs) of Radionuclides for Occupational Exposure

Effluent Concentrations, Concentrations for Release to
Sewage

Question 427 Page 31
Q/A Set 7 PDR-9311050284
Regulatory Reference: 10 CFR 20.1302, Compliance with
Dose Limuts for Individual Members of the Public

Question 428 Page 52
Q/A Set 7 PDR-9311050284
Regulatory Reference: 10 CFR 202103, Records of Surveys

Question 429 Page 37
Q/A Set 7 PDR-9311050284
Regulatory Reference: 10 CFR 20.1502, Conditions
Requiring Individual Monitoring of External and Internal
Occupational Dose
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Question 430 Page 319
Q/A Set 7 PDR-9311050284
Regulatory Reference: 10 CFR 20.1601, Control Access to
High Radiation Areas

Question 43 ] Page 39
Q/A Set 7 PDR-9311050284
Rt’suluhn Reference: 10 CFR 20 1601, Control Access to
High Radiation Areas

Question 432

Q/A Set 7

Regulatory Reference
General Requirements

Page 53
PDR-9311050284
20.2001, Waste Disposal -

Ques'ion 433 Page 71
Q/A Set 7 PDR-9311050284

v

Regulatory Reference: Technical Specifications

Question 434
Q A Set 7

Page 1]
PDR-9311050284
Regulatory Reference 1003, Definitions

Question 435

Q/A Set 7

Regulatory Reference
Limits for Aduits

Page |8
PDR-9311050284
Occupational Dose

Question 436
Q/A Set 7
Regulatory Reference

Page 18
PDR-9311050284
, Occupationa! Dose
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[0 CFR 20.1008, Implementation
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Summation of External and Internal Doses
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10 CFR 20.2003, Disposal by Release into Sanitary
Sewerage
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10 CFR 20.1002, Scope Question 417 Page 31
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25 Page 4 Question 460 Page <%
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10 CFR 20.1008, Implementation

Question 30
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Page 11
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Regquirements: OMB Approval

Question 65 Page 11
10 CFR 20.1101, Radiation Protection Programs
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Question 100 Page 16
Question 106 Page 27
Question 123 Page 16
Question 172 Page 17
Question 175 Page 17
Question 176 Page 17
Question 177 Page 17
Question 217 Page 18
Question 413 Page 10
Question 414 Page 18
Question 415 Page 18
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10 CFR 20.1202, Compliance with Reguirements for
Summation of External! and Internal Doses

Question 9 Page 19
Question 38 Page 19
Question 86 Page 19
Question 101 Page 19
Question 179 Page 19
Question 180 Page 20
Question 375 Page 36
Question 438 Page 20
Question 453 Page 65
10 CFR 20.1203, Determination of External Dose From
Airborne Radioactive Material

Question 50 Page 20
Question 458 Page 32
10 CFR 20.1204, Determination of Internal Exposure
Question 47 Page 20
Question 76 Page 20
Question 83 Page 21
Question 121 Page 21
Question 146 Page 64
Question 183 Page 21
Question 372 Page 21
Question 437 Page 21
Question 453 Page 65
Question 458 Page 32
10 CFR 20.1206, Planned Special Exposures

Question 8 Page 22
Question 24 Page 22
Question 63 Page 22
Question 66 Page 7
Question 109 Page 22
Question 110 Page 23
Question 112 Page 57
Question 113 Page 55
Question 135 Page 23
Question 136 Page 23
Question 137 Page 23
Question 191 Page 24
Question 192 Page 24
Question 383 Page 60
10 CFR 20,120/, Occupational Dose Limits for Minors
Question 26 Page 4
Question 66 Page 7
10 CFR 20.1208, Dose to an Embryo/Fetus

Question 26 Page 4
Question 58 Page 11
Question 59 Page 24
Question 66 Page 7



10 CFR 20.1208, Dose to an Embryo/Fetus (continued)
Question 84 Page 2
Question 120 Page 2
Question 138 Page
Question 378 Page
Question 382 Page 25
Question 394 Page 61
Question 416 Page 25
Quest.on 439 Page 25
Question 440 Page 25
Question 44 Page 25

Question 442 Page 26
Question 443 Page 26

10 CFR 20.1301, Dose Limits for Individuali Members of
the Public

Question 26 Page 4
Quex tion 42 Page 26
Question 48 Page 26
Question 105 Page 27
Question 106 Page 27
Question 111 Page
Question 125 Page 2
Question 201 Page
Question 203 Page 2
Question 204 Page
Question 205 Page 28
Question 206 Page 28
Question 207 Page
Question 384 Page
Question 427 Page °

10 CFR 20.1302, Compliance with Dose Limits for
Individual Members of the Public

Question 28 Page 2¢
Question 29 Page 2
Question 68 Page :
Question 69 Page
Question 72 Page 3(
Question 102 Page
Question 103 Puge 3(
Question 104 Page 30
Question 207 Page
Question 208 Page ’
Question 384 Page
Question 417 Page
Question 427 Page °

10 CFR 20.1501, Surveys and Monmitoring - General
Question 147 Page 32
Question 205 Page 28
Question 209 Page
Question 210 Page 3.
Question 458 Page
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10 CFR 20.1502, Conditions Requiring Individual
Monitoring of External and Internal Occupational Dose
Question 9
Question 43
Question 44
Question 54 Page 33
Question 75 Page 33
Question 81 Page 34
Question 82 Page 34
Question 98 Page 34
Question 100 Page 16
Question |14 Page 34
Question 126 Page 35
Question 211 Page 35
Question 212 Page 35
Question 213 Page 36
Question 214 Page 36
Question 215 Page
Question 21 Page 16
Question 372 Page 21
Question 374 Page 45
Question 375 Page 36
Question 377 Page 66
Question 394 Page 6!
Question 398 Page 37
Question 429 Page
Question 444 Page
Question 445 Page
Question 446 Page
Question 458 Page
Question 459 Page
Question 460 Page
Question 461 Page 38

Page 19
Page 32
Page 33

10 CFR 20.1601, Control Access to High Radiation Areas
Question 52

Question 74

Question 218
Question 219
Question 373
Question 385 Page 39
Question 423 Page 40
Question 430 Page 39
Question 431 Page 39
Question 448 Page 4]

Page 70
Pﬂ_ﬂr B
Phg;‘ 3%
Page 39
PKS:' 39

10 CFR 20.1602, Control Access to Very High Radiation
Areas
Question 49
Question 52 Page 70
Questicn 57 Page 7
Question 72
Question 220
Question 373

Page 40

Page 40
Page 40
Page 39

NUREG/CR-6204




Appendix C

10 CFR 20.1602, Control Access to Very High Radiation
Areas (Continued)

Question 423 Page 40
Question 430 Page 39
Question 447 Page 41
Question 448 Page 41

10 CFR 20.1603, Control Access to Very High Radiation
Areas - Irradiators
Question 130 Page 41
10 CFR 20.1701, Use of Process or Oiher Engineering
Controls

Question %0 Page 42
Question 115 Page 42
10 CFR 20.1702, Use of Other Controls

Question 145 Page 42
Question 386 Page 43
Question 387 Page 43
Question 388 Page 43
Question 449 Page 43
10 CFR 20.1703, Use of Individual Respiratory
Protection Equipment

Question 54 Page 33
Question 60 Page 44
Question 78 Page 44
Question 91 Page 44
Question 124 Page 45
Question 131 Page 45
Question 132 Page 45
Question 374 Page 45
Question 375 Page 36
Question 386 Page 43
Question 387 Page 43
Question 388 Page 43
Question 418 Page 45
10 CFR 20.1704, Further Restrictions on the Use of
Respiratory Protection Equipment

Question 374 Page 45
*0 CFR 20.1801, Security of Stored Material

Question 129 Page 46
Question 419 Page 46
Question 450 Page 46

10 CFR 20.1802, Contrel of Material not in Storage
Question 129 Page 46
Question 450 Page 46

NUREG/CR-6204

10 CFR 20.1901, Caution Signs

Question 221 Page 47
10 CFR 20.1902, Posting Requirements

Question 27 Page 47
Question 53 Page 47
Question 85 Page 47
Question 221 Fage 47
Question 224 Page 49
Question 379 Page 48
Question 385 Page 39
Question 405 Page 69
Question 447 Page 41
Question 458 Page 32
Question 459 Page 48
Question 460 Page 48
10 CFR 20.1903, Exceptions to Posiing Requirements
Question 35 Page 49
Question 53 Page 47
Question 223 Page 49
Question 224 Page 49
10 CFR 20.1904, Labeling Containers

Question 53 Pgse 47
Question 127 Page 50
Question 128 Page 50
Question 226 Page 50
Question 450 Page 46

10 CFR 20.1905, Exemptions to Labeling Requirements

Question 53 Page 47
Question 128 Page 50
Question 129 Page 46

10 CFR 20.1906, Procedures for Receiving and Opening
Packages

Question 383 Page S0
Question | Page 50
Question 227 Page 51
Question 228 Page 51
Question 229 Page 51
Question 230 Page 51

10 CFR 20.2001, Waste Disposal - General Requirements

Question 376 Page 52
Question 389 Pege 52
Question 432 Page 53
10 CFR 20.2003, Disposal by Release iato Sanitary
Sewerage

Question 39 Page 54



16 CFR 20,2101, Records - General Provisions

Question Y6 l"‘b"" §
Question 116 Page
Question 117 Page §

Question 428 Page

10 CFR 20.2102, Records of Radiation Protection
Programs

Question 134 i’ngv |

10 CFR 20.2104, Determination of Prior Occupatioial
Dose

Question 6 Page |¢
Question 10 Page
Question S| Page 5¢
Question 55 Page
Question 63 Page 2
Question 64 Prge |
Question 83 Page 2
Question 113 “Mgr' VS
Question 139 Page
Question [42 Page
Question 143 Page
Question 179 Page 19
Question 192
Question 214 Page 3

Question 371 Page 56

Page 2

Question 390 Page
Question 408 rage
Question 414 Page |
Question 420 Page 57
Question 436 Page
Question 44| Page

Question 451 Page 70

10 CFR 20.2105, Records of Planned Special Exposures

Question Page §

Question 19 Page 24
10 CFR 20.2106, Records of Individual Monitoring
Results
Question 75 Page 33
Page 15
Question 213 }’ny(- 3¢

Question 212

Question 217 Page 18
Question 399 Page 57
Question 40V Page

Question 40 | Page 58
Question 4072 Page

Question 403 Page 58
Question 404 Page 59
Question 45 Page

Question 454
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10 CFR 20,2107, Records of Dose to individual Members
of the Public
(‘hh‘\(lnlx 191 }.“é'(. §0
10 CFR 20.2110, Form of Records
Question 141 Page 60
10 CFR 20.2202, Notification of Tacidents
Question 56 Page 60
10 CFR 20.2203, Reports of Exposures, Radiation
Levels, and Concentrations of Radioactive Material
Exceeding the Limits
Question |22 Page 60
10 CFR 20.2204, Reports of Planned Special Exposures
Question 19]
Question 383

Page 24
Page 60

10 CFR 20.2206, Reports of Individual Monitoring
Question 10 Page !
Question 6 Page 71
Question 79 Page 7
Question 383 Pﬂgc'
Question 392 Page
Question 393 Page
Question 394 Page
Question 395 "ng.' )/
Question 399 Page §
Question 400 Page
Question 40 Page
Quiestion 402 PHA":
Question Page
Question 40« Page
Question 446 Page

10 CFR 20 Appendix A, Protection Factors for
Respirators
Question 452 Page 62

10 CFR 20 Appendix B, Annual Limits on Intake (ALIs)
and Denived Air Concentrations (DACs) of Radionuclides
for Occupational Exposure; Efftuent Concentrations:
Concentrations for Release to Sewage
Question 13

Question 22 Page 72
Question 23 Page 63
Question 71 Page 63
Question 146 Page 64
Question 425 Page 64
Question 426 Page 64
Question 453 Page 65
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Page 63
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1V CFR 34.21, Limits on Levels of Radiation for
Radiographic Exposure Devices and Storage Containers

Question 428 Page 52
10 CFR 34.24, Radiation Survey Instruments

Questiop 428 Page 52
16 CFR 34.33, Personnel Monitoring

Question 428 Page 52
10 CFR 34.42, Posting

Question 223 Page 49
10 CFR 34.43, Radiation Surveys

Question 108 Page 50
10 CFR 39.33, Radiation Detection Instruments

Question 428 Page 52

10 CFR Part 80, Domestic Licensing of Production and
Utilization Facilities

Question 456 Page 68
10 CFR 80.47, Permits - Emergency Plans

Question 16 Page 68
10 CFR 50.72, Maintenance of Records, Making of
Reports

Question 15 Page 68
10 CFR 50.73, License Event Report System

Question 15 Page 68
Question 122 Page 60

10 CFR 50 Appendix A, General Design Critevia for
Nuclear Power Plants
Question |4 Page 68
10 CFR 50 Appendix B, Quality Assurance Criteria for
Nuclear Power Plants and Fuel Reprocessing Plants
Question 17 Page 68
Question 396 Page 64

10 CFR 50 Appendix I, Numerical Guides fur Design
Objectives and Limiting Conditions for Opersation to
Meet the Criterion "As Low as is Reasonably
Achievable" for Radioactive Material in Light-Water-
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Question 20 Page 68

NUREG/CR-6204

98
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Radioactive Material - Definitions
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10 CFR Part 100, Reactor Site Criteria
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Byproduct Material Licenses (Medical)

Question 72 Page 30
DOE Order 5480.11, Radiation Protection for
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Question 76 Page 20
Question 83 Page 21
EPA PAG Manual

Question 16 Page 68
FSAR, Final Safety Analysis Report

Question 456 Page 68
Federal Guidance Report No. 11

Question 71 Page 63

HPPOS-028, “"Further Guidance on Labeling
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Guidance, Standard Radiological Effiuent Control for
Pressurized Water Reactors
Question 80 Page 8
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Guidance. Standard Radiological EMuent Control for
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None

Question 87 Page 72
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Question 89 Page 72
Other
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