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and shampoo as usual. Rinse
thoroughly. A fine-toothed comb or a
special lice/nit removing comb may be
used to help remove dead lice or their
eggs (nits) from hair. A second treatment
must be done in 7 to 10 days to kill any
newly hatched lice.”

(e) Other required statements.

(1) “Head Lice: Head lice live on the
scalp and lay small white eggs (nits) on
the hair shaft close to the scalp. The nits
are most easily found on the nape of the
neck or behind the ears. All personal
headgear, scarfs, coats, and bed linen
should be disinfected by machine
washing in hot water and drying, using
the hot cycle of a dryer for at least 20
minutes. Personal articles of clothing or
bedding that cannot be washed may be
dry-cleaned, sealed in a plastic bag for
a period of about 2 weeks, or sprayed
with a product specifically designed for

this purpose. Personal combs and
brushes may be disinfected by soaking
in hot water (above 130 °F) for 5 to 10
minutes. Thorough vacuuming of rooms
inhabited by infected patients is
recommended.”

(2) “Pubic (Crab) Lice: Pubic lice may
be transmitted by sexual contact;
therefore, sexual partners should be
treated simultaneously to avoid
reinfestation. The lice are very small
and look almost like brown or grey dots
on the skin, Pubic lice usually cause
intense itching and lay small white eggs
(nits) on the hair shaft generally close to
the skin surface. In hairy individuals,
pubic lice may be present on the short
hairs of the thighs and trunk,
underarms, and occasionally on the
beard and mustache. Underwear should
be disinfected by machine washing in

hot water; then drying, using the hot
cycle for at least 20 minutes."”

(3) “Body Lice: Body lice and their
eggs are generally found in the seams of
clothing, particularly in the waistline
and armpit area. They move to the skin
to feed, then return to the seams of the
clothing where they lay their eggs.
Clothing worn and not laundered before
treatment should be disinfected by the
same procedure as described for head
lice, except that sealing clothing in a
plastic bag is not recommended for body
lice because the nits (eggs) from these
lice can remain dormant for a period of
up to 30 days.”

Dated: October 29, 1893.

Michael R. Taylor,

Deputy Commissioner for Policy.

{FR Doc. 93-30429 Filed 12-13-93; 8:45 am!
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DEPARTMENT OF ENERGY
10 CFR Part 835
Occupational Radlation Protection

AGENCY: Department of Energy.
ACTION: Final rule.

SUMMARY: The Department of Energy
(DOE) is promulgating primary
standards for occupational radiation
protection of workers at its facilities.
This action is necessary to codify
requirements currently contained in
DOE directives. The provisions of this
final rule are DOE nuclear safety
requirements which, if violated, will
provide the basis for the assessment of
civil and criminal penalties under the
Price-Anderson Amendments Act
(PAAA) of 1988.

EFFECTIVE DATE: This regulation
becomes effective January 13, 1993.

FOR FURTHER INFORMATION CONTACT: Joel
L. Rabovsky, U.S. Department of Energy,
Office of Health Physics and Industrial
Hygiene Programs, EH-41, Washington,
DC 20585, (301) 903-2135.

SUPPLEMENTARY INFORMATION:

I Introduction
A. Purpose of the Rule
B. Process Used To Establish Radiation
Protection Standards
C. Background
II, Discussion
A. ICRP Methodology
B. Limiting Values for Radiation Exposure
C. Radiation Safety Training
D. Control of Exposure to Radiation and
Radioactive Material
E. Accidents and Emergencies
F. DOE Guidance Decuments
G. Transition From DOE Order 5480.11 to
Part B35
H. Resource Allocation/Costs
I. Relationship Between the Proposed
Requirements and Those of the NRC
J. Related Areas Not Addressed in Final
Rule
K, Support of Rulemaking
L. Naval Nuclear Propulsion Program
Iil. Developments Since the Proposed Rule
was Issued
A. Defense Nuclear Facility Safety Board
Recommendation 91-8
B, DOE Radiological Control Manual
C. Energy Policy Act of 1992
IV. Issues Being Resolved Separatsly
A. Sealed Sources
B. Tritium Release Limits
V. Summary of Public Comments and
Changes from the Proposed Rule
VI. Review Under Executive Order 12291
VII. Final Regulatory Flexibility Analysis
VIIL. Paperwork Reduction Act Statement
IX. Finding of No Significant Environmental
Impact
X. Review Under Executive Order 12612
XL Review Under Executive Order 12778

L. Intreduction
A. Purpose of the Rule

For the Department of Energy (DOE),
this final rule implements the Radiation
Protection Guidance to Federal
Agencies for Occupational Exposure,
discussed under section B, below, and
other radiation protection standards.
The final rule also addresses
recommendations generated by
authoritative organizations, e.g., the
National Council on Radiation
Protection and Measurements (NCRP)
and International Commission on
Radiological Protection (ICRP). The final
rule helps to ensure that DOE facilities
are operated in a manner such that
occupational radiation expasure to
workers is maintained within acce
limits and as far below these limits as
is reasonably achievable.

In general, this final rule codifies
existing DOE radiation protection
directives. This final rule provides
nuclear safety requirements which, if
violated; will provide a basis for the
assessment of civil and criminal
penalties under the Price-Anderson
Amendments Act (PAAA) of 1988,
Public Law 100—408, August 20, 1988.

B. Process Used To Establish Radiation
Protection Standards

Government agencies such as the
Department of Energy establish basic
radiation protection standards that are
consistent with the Radiation Protection
Guidance to Federal Agencies for
Occupational Warkers, issued by the
President on January 20, 1987.! This
guidance, prepared by interagency
committees under the leadership of the-
Environmental Protection Agency
(EPA), is generally consistent with
recommendations published by the
ICRP and NCRP. In the preparation of
their reports, the NCRP and ICRP
scientific committees rely heavily on
information published by the United
Nations Scientific Committee on the
Effects of Atomic Radiation (UNSCEAR)
and the Committee on the Biological
Effects of Ionizing Radiation (BEIR). The
UNSCEAR and BEIR reports cantain
detailed radiobiological and
epidemiological information acquired
on a worldwide basis, Through this
system, U.S. Federal agencies maintain
consistency in their basic standards and
promote an international consensus on
radiation protection standards.

C. Background

On December 9, 1991, the DOE
published a proposed rule for public

! Radiation Protection Guidance to the Federal
Agencies for Occupational Exposure. 52 FR 2822,

comment in the Federal Register (56 I}
64334). The public comment period
ended on March 25, 1992, The DOE
received thirty-two individual commen|
letters. In addition, a public hearing wy
held on February 27, 1992, in
Germantown, Maryland. Comment
letters were received from private
individuals, DOE contractors, other
Federal agencies, attorneys representin
commercial interests, and the
commercial nuclear power industry.
Each comment was analyzed and the
results of this analysis are discussed in
section V. Section V also describes hoy
the proposed rule was changed as a
result of the comments from the public

IL Discussion
A. ICRP Methodology

This section provides a brief
explanation of the ICRP methodology o
which the Presidential guidance,
current DOE radiation protection
standards (DOE Order 5480.11,
“Radiation Protection for Occupational
Workers™'), and this final rule are based
The ICRP methodology is outlined in
ICRP Publication 26,2 It identifies two
basic types of radiation-induced health
effects: Stochastic and nonstochastic.

Radiation-induced health effects
which do not have threshold doses are
referred to as "‘stochastic effects.”
Examples include cancer and hereditar

-effects. The objective of the ICRP

recommendations is to limit the
probability of stochastic effects to
acceptable levels. For these effects, the
severity is not dose dependent—that is,
once caused, a malignancy from 100
rems (1 sievert) is no worse than one
from 50 rems (0.5 sievert). However, ths
probability of occurrence does increast
as the dose increases. The Department
currently accepts the assumption used
by authoritative national and
international organizations that there
are no thresholds for stochastic effects.

Nonstochastic effects can only be
manifested if a threshold dose is
exceeded; therefore, the objective of the
ICRP recommendations is to maintain
persannel exposure below the threshold
doses in order to prevent these effects.
The nonstochastic effects become moré
severe as the dose increases abave
threshold levels. Examples of
nonstochastic effects include cataracts
of the eye and decreased sperm
production, More recent scientific
recommendations refer to these effects

2 International Commission on Radiological
Protection. Recommendations of the Internationd
Commission on Radlological Protection. ICRP
Publication 26, Annals of the ICRP 1, (3). Pergamef
Press, New York, 1977.
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as “deterministic.” 3 This convention
will be followed throughout this
preamble.

1. Stochastic Effects

For stochastic effects, ICRP
Publication 26 adopted the level of risk
associated with a dose of 5 rems (0.05
sievert) in a year, delivered uniformly
over the whole body, as the basis for the
occupational dose limitation system.
The risk of excess fatal cancers and
serious genetic effects identified in ICRP
Publication 26 is 1.65 x 10 —4 per
person-rem (1.65 x 10 —2 per person-
sievert). For protection against
stochastic e from intakes, the
annueal limit on intake (ALI) for each
radionuclide is the quantity that, if
taken into the body, would cause the
same stochastic risk as a uniform, whole
body dose of 5 rems (0.05 sievert) in a

6ar.

3 In ICRP Publication 26, the absorbed
dose and dose equivalent quantities are
consistent with previous ICRP
publications. The new quantities and
terminology used to facilitate
implementation of the ICRP Publication
26 recommendations are explained in
the following discussions. Although all
organs and tissues receive the same dose
equivalent under uniform exposure
conditions, the cancer risks are often not
the same. Each organ or tissue
contributes its own fraction of the total
risk. This fraction is the weighting factor
(wr), and the sum of the weighting
factors is unity. The product of the
weighting factor and the dose equivalent
is referred to as the effective dose
equivalent (EDE). The EDE can be
applied to both external and internal
irradiation. Also, EDE may be applied to
either individual organs and tissues or
the sum over all organs and tissues. The
Department has chosen to specify the
use of deep dose equivalent to account
for EDE from external exposure. The
units used for EDE are either the rem or
sievert (Sv).

The committed dose equivalent (CDE)
is the 50-year integrated dose equivalent
to a specific organ or tissue resulting
from the intake of a radionuclide. The
committed effective dose equivalent
(CEDE) is the same quantity as the CDE,
with the exception that each organ or
tissue CDE is multiplied by the
weighting factor (w). If more than one
organ or tissue is irradiated, the CEDE
for the exposed person is the sum of the
weighted CDE to the individual organs
and tissues.

’ Intsrnational Commission on Radiological
Protection. 1990 Recommendations of the
International Commission on Radiological
Protaction. ICRP Publication 60, Annals of the ICRP
21,(1-3). Pergamon Press, New York, 1991.

The sum of the EDE from external
sources and CEDE for internal exposure
is the total effective dose equivalent
(TEDE). The occupational TEDE limit is
5 rems (0.05 Sv) in a year. The sum of
the TEDE recorded for an individual for
each year is the cumulative total
effective dose equivalent (CTEDE). The
units used for CDE, CEDE, TEDE, and
CTEDE are either the rem or sievert (1
rem = 0.01 Sv).

2. Deterministic Effects

Technical justification for the ICRP
position on deterministic effects is
presented in ICRP Publication 41.4
According to this position, deterministic
effects, with the exception of cataracts,
will not occur among adults if the
combined dose from external and
internal radiation to any organ or tissue
is limited to or less than 50 rems (0.5
Sv) a year; the dose limit for the lens of
the eye is 15 rems (0.15 Sv). (In ICRP
terminology, the words ‘‘organ and
tissue’’ are used interchangeably to
designate specific parts of the entire
body.) Therefore, to be consistent with
ICRP recommendations, it is necessary
to ensure that no o or tissue exceeds
this annual (or yearly) limit.

B. Limiting Values for Radiation
Exposure

Limiting values for a variety of
circumstances involving J)otemiel
exposure to radiation and radioactive
material are &mmul ated in this final
rule. Under this final rule, the internal
component of the DOE occupational
exposure limits (see § 835.202) is based
on the concept of a 50-year committed
dose instead of an annual committed
dose. Because of the significance of this
issue of committed dose, the
Department solicited input during the
public comment period. The
Department’s analysis of the resultant
public comments verified the
effectiveness of both approaches for
worker protection. However, as pointed
out by a significant number of public
comments, the use of a 50-year
committed dose provides additional
benefits. These benefits are:
—Consistency with the

recommendations of national and

international scientific committees

and other Federal regulatory agencies;
—Simplification of record keeping

associated with internal dose;
—Simplification of the transfer of

workers between DOE and U S.

Nuclear Regulatory Commission

(NRC) regulated facilities; and

4 International Commission on Radiological
Protection. Nonstochastic Effects of Ionizing
Radiation. ICRP Publication 41, Volume 14, No. 3
Pergamon Press, New York, 1983,

—Consistency between the DOE limits
for occupational exposure and the
limits used by DOE for protection of
members of the public.

As a result of the analysis of public
comments, DOE has adopted the use of
a 50-year committed dose for
determining compliance with the
occupational limits on exposure to
radiation.

The considerations discussed in the
sections below were used in developing
the regulatory standards presented in
the final rule: !

1. Protection Against Stochastic Effects
(§835.202)

a. Atomic bomb survivor study. Two
developments in the atomic bomb
survivor study have warranted an
increase in risk estimates for radiation-
induced cancers over those presented in
ICRP Publication 26. In 1981, a
reassessment of the radiation doses
received by the survivors indicated that
any gamma-radiation-induced
malignancies at Nagasaki had been
caused by less radiation than previously
believed.s However, the opposite effect
was observed among the Hiroshima
survivors. The new dose estimates
include more consideration for
shielding by structures and for shielding
by tissues overlying the affected organs.
The overall impact of the revised
dosimetry was summarized by Dr.
Warren Sinclair, NCRP President, as
follows:

Many of the changes made in the
dosimetry tend to cancel so that the net effect
of the dosimetry on the risk estimates for
cancer is to increase them by a factor of
between 1 and 2 depending on the location
of the organ in the body.¢

The second (and more important)
consideration was the greater
occurrence of deaths from solid tumors
among survivors than had been
predicted by the models used to
determine the ICRP Publication 26 risk
estimates.”

b. DOE analysis of recent risk
estimates. The reassessment of the
radiation doses received by the atomic
bomb survivors has been analyzed in
reports published by UNSCEAR in

3 National Research Council, Advisory
Committee on the Radiation Effects Researcn
Foundation. An Assessment of the New Dosimetry
for A-Bomb Survivors. Washington, DC, National
Academy Press, 1987.

¢ United States Nuclear Regulatory Commission
Workshop on Rules for Exemption from Regulatory
Control, NUREG/CP-0101, 1989.

7 Radiation Effects Research Foundation
Comparison of Risk Coefficients for Site-Specific
Cancer Mortality Based on the DS86 and T65R
Shielded Kerma and Organ Doses. Life Span Study
Report II. Part 1, RERF TR 12-87, 1987
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19888 and the BEIR V Committee in
1990.° These reports concluded that risk
estimates for radiation-induced cancers
are greater than previously predicted.
Witﬁr the publication of the BEIR V
Report, DOE established two
committees to review the impact of the
reports; the Technical Review
Committee (TRC) to perform an extarnal
and independent scientific assessment
and the Internal Review Committes
(IRC) to identify concerns which could
affect current DOE Orders and
operations. The TRC report 10
recommended no immediate change in
current DOE directives. The report
stated that the difference in the BEIR V
cancer risk estimates, as compared to
the 1980 BEIR III 11 estimates, may be
reduced significantly when the BEIR V
risk estimates are appropriately applied
to the nuclear workforce. The
subsequently concluded that the
increased risk cited in the BEIR V
Report does not justify immediate
revisions of the DOE occupational
exposure limits, but did recommend
that DOE increase its emphasis on
implementation of the As Low As
Reasonably Achievable (ALARA)
concept.12

c. Dose-reduction alternatives. In light
of the increased risk estimates
published in the 1988 UNSCEAR and
1990 BEIR V reports, DOE has
considered a number of approaches,
including ALARA, to reduce the dose
received by DOE employees. In
evaluating each alternative, the
anticipated effectiveness in reducing
overall risk to DOE employees has been
weighed against ible detrimental
effects resulting from each approach.

(1) Lowering the annual dose limit.
The Department considered lowering
the annual dose limits to control
stochastic effects but concluded that
this approach would decrease
operational flexibility without reducing

8 United Nations Scientific Committee on the
Effects of Atomic Radiation. Sources, Effects and
Risks of lonizing Radiation, Report to the General
Assembly with Annexes. United Nations
Publications, New York, 1988

? National Research Council, Committee on
Biological Effects of lonizing Radiation, Health
Effects of Exposure to Low Levels of Ionizing
Radiation—BEIR V, Washington, DC, National
Academy Press, 1990.

10 DOE Technical Review Committes. A
Technical Review and Assessment of the BEIR V
Repart, DOE/EH-0149T. March 1980.

1 National Research Council, Advisory
Comumittes on the Biological Effects of Ionizing
Radiation. The Effects on Populations of Exposure
to Low Levels of lonizing Radiation. 1980 BEIR IH.
Washington, DC: National Academy Press, 1880.

12 Assistant Secretary for the Enviranment, Safety
and Health. Final Report 1o the Sacrstary of Energy,
Implications of the BEIR V Report to the

Department of Energy. DOE/EH-0158T. August
1990.

overall radiation risk. Decreasing the
dose limit to 2 or 3 rems (0.02 or 0.03
Sv) per year would have a direct effect
on very few DOE workers and would
got appreciably mx:iatlx;:; the collective

o0ss to occupatio exposed
employees. Reductions in the limit to
levels which would affect a majority of
the DOE emgloyees could severely {im.lt
operational flexibility while increasing
the average and collective dose to
workers.

(2) Adopting the NCRP lifetime dose
limit. The Department considered
adopting the suggestion in NCRP Report
9113 that a worker’s lifetime dose in rem
should not exceed his or her ags in
years. Because lifetime doses among
DOE workers are in general so far below
this value, a lifetime limit would not
provide significant reduction in average
and collective dose to DOE workers. In
addition, there is a possibility that a
worker’s future employment could be
jeopardized if an individual receives

high exposures early in his or her
career.

(3) Compromise between a lifetime
limit and a lower annual limit. The
ICRP recommendations presented in its
Publication 60 change their system of
dose limitation. The ICRP now
recommends an occupational dose
limited to 10 rems (0.1 Sv) over 5
consecutive years such that no dose in
a single year exceeds 5 rems (0.05 Sv).
By limi dose in this manner and
providing for dose optimization, ICRP
believes they obtained some of the
benefits of a lifetime dose limitation
system while avoiding some of the
detriments of this approach. One benefit
of the system is the allowance for
flexibility in adjusting annual dose
limits to meet operational needs.
Detriments include jeopardizing a
worker’s future employment and
logistical concerns in implementing a 5
year limit. DOE does not believe that the
approach suggested in ICRP Publication
60 would appreciably reduce collective
dose to occupationally exposed
personnel. The ICRP recommendations
are currently being reviewed by the U.S.
radiation protection community and
have not been incorporated into Federal
Guidance. Consequently, DOE did not
decida to incorporate these
recommendations into the final rule at
this time.

(4) Emphasis on ALARA
implementaticn. Increasing emphasis on
ALARA program implementation, either
by itself or in conjunction with one of

13 National Council on Radiation Protection and
Measurements. Recommendations on Limits for
Exposure to Jonizing Radiation. Repart No. 81.
Bethesda, MD, 1987.

the three dose reduction alternatives
discussed above, would be an effective
method of reducing doses received by
DOE employees. Coupling an increased
ALARA emphasis with another dose
reduction alternative, however, would
carry the potential for the detrimental
effects described above.

d. Dose-reduction approach chosen by
DOE. In light of the potential
detrimental effects ed abovs, the
DOE believes that dose reduction can
best be achieved by maintaining the
proposed regulatory limits and
increasing emphasis on ALARA
program implementation. The
imposition of a lifetime cumulative dose
limit was considered to be more
appropriate as an administrative versus
regulatory limit to control individu;l
exposure. Maintaining the propose
regulatory limits also %)rovides
consistency with the limits contained in
the Presidential guidance to Federal
agencies.

Emphasis on ALARA program
implementation has proven effective in
maintaining the occupational doses for
Deflanmental and contractor employees
well below the current regulatory limits
and those recently recommended by the
ICRP. According to the most recent
three years of available data,¢ total
collective dose for all DOE workers from
external exposure and the average DOE
individual worker dose has decreased.
The total collective dose for all
monitored DOE workers was 3,655
person-rem (36.55 person-Sv) in 1988,
3,073 person-rem (30.73 person-Sv) in
1989, and 2,074 person-rem (20.74
person-Sv) in 1990. Average worker
doses were 115 mrem (1.15 mSy) in
1988, 92 mrem (0.92 mSv) in 1988, and
71 mrem {0.71 mSv) in 1990. Over this
period of time, the number of monitored
workers has increased from 81,629 in
1988 to 90,882 in 1989 and to 99,443 in
1990.

During this same period, of those
employees monitored receiving
measurable exposure, data show that 34
workers received in excess of 2 rems
(0.02 Sv) in 1988, 21 in 1989, and 7 in
1990. No individual occupational dose
exceeded 3 rems (0.03 Sv) in any of
these years, However, further reductions
for certain employees could be achieved

* Assistant Secretary for Environment, Safety
and Health, Twenty-first Annual Report/Radiation
Exposures for DOE and DOE Contractor Employees-
1988, DOE/EH-0171P, December 1990.

Assistant Secretary for Environment, Safety and
Health, Twenty-second Annual Report/Radiation
Exposures for DOE and DOE Contractor Employses-
1989. DOE/EH-0286P, December 1992.

Assistant for Environment, Safety and
Health, Twenty-third Annual iation
Exposures for DOE and DOE Contractor Employses-
1980. DOE/EH-0287P, In Press.
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through greater emphasis on ALARA

implementation.

DOE will continue to eveluate the
recommendations of the ICRP and other
expert bodies, and participate in the
deliberations of the UU.S. Committee on
Interagency Radiation Research and
Policy Coordination and any
interagency task force convened by the
EPA to consider revised Federal
radiation protection guidance. Any
future reductions in the dose limits by
the DOE would be the subject of a future
rulemaking J:rocaadmg

e. Busic elements of an ALARA
program. The method of imiplememing
an ALARA program is highly dependent
on facility conditions. To provide an
objective basis for implementation and
assessment of DOE ALARA
requirements, sach ALARA program is
expected to address, at @ minimum, the
following basic elements:

—Policy. Establish commitment and
participation of all management and
workforce Jevels.

—Training. Require for managers and
workers involved with any aspect of
radiological operations, :

—Design. Ensure integration of
appropriate methods for maintaining
occupational exposures ALARA
during design.

—Procedures. Provide direction for
maintaining eccupational exposures
ALARA.

—Planning. Integrate measures for
maintaining ational exposures
ALARA for s;‘::ilgc operations.

—Internal audits. Conduct
comprehensive audits periodically
and report results to the highest
management levels.

—Records. Maintain documentation to
demonstrate compliance.

Section 835.101 of the final rule
requires that.an pocupational radiation
protection program include the ALARA
concept. ALARA records are required
under § 835.704 and training
requirements for workers are provided
under subpart J. During the design of
new facilities and for facility
modifications, the use of ALARA
optimization techniques is specifically
required under §§835.1001 and
835.1002. Exposure levels in the
workplace must be maintained ALARA
as reguired under §835.1003.

& Protection Against Deterministic
Effects (§835.202)

ICRP Publication 41 provides the data
base supporting the ition that, with
the exception of the of the eye,
deterministic effects will not be
observed in and tissues receiving
2 dose less than 50 yems (0.5 Sv) ina

year. The Department has not identified
more recent radiohiological information
indicating that this dose limit should be
changed and notes that ICRP has
retained this value in the recent revision
of its recommendations contained in
ICRP Publication 60. For these reasons,
the Department establishes a limit of 50
rems (0.5 Sv) in a year from the sum of
the CDE and external dose to prevent
occurrence of deterministic effects to
organs and tissues other than the lens of
the eye. In keeping with current Federal
Guidance, a limiting value of 15 rems
(0.15 Sv)a year has been retained for the
lens of the eye.

3. Protection of the Embryo/Fetus
(§835.206)

The 1987 Presidential guidance to
Federal agencies states:

The dose equivalent to an unborn (embryo/
fetus) as a result of occupational exposure of
a woman who has declared that she is
pregnant should be maintained as low as
reasonably achievable, and in any case
should not exceed 0.5 rem (0.005 sievert)
during the entire gestation period. Efforts
should be made to aveid substantial variation
above the uniform monthly exposure rate
that would satisfy this limiting value,

The Departmant has followed this
guidance. The dose limit for controlling
prenatal to the embryo/fetus is
provided in §835.206. The 0.5 rem
(0.005 sievert) limit applies only to the
embryo/fetus of any woman who has
voluntarily declared her pregnancy for
the purpose of providing additional
protection to her embryo/fetus from
occupational exposure. The decision to
formally declare a pregnancy for the
purpose of application of the Jower
occupational exposure limit for the
protection of the woman's embryo/fetus
is left as the responsibility of the
pregnant worker. The Department
believes that this approach is consistent
with the provisions of Title VII of the
Civil Rights Act of 1964, as amended,
regarding discrimination in employment
practices. The recommendation to avoid
non-uniform exposure rates arises from
information obtained in the study of
atomic bomb survivors, which revealed
that an embryo/fetus irradiated at high
dose rates may be particnlarly
susceptible during sensitive periods to
certain deleterious effects. For example,
during the first trimester of pregnancy,
significant radiation exposure could
lead to severe mental retardation.

4. Planned Special Exposures
(§835.204)

The Department provides for planned
speciel exposures in the final rule.
Certain employees hawve skills important
to plant and public safety and, for this

and other reasons, it is recognized that
unusual conditions can arise in which
higher-than-normal doses can be
justified. Under approved, well-
justified, well-planned, well-controlled,
highly infrequent and unusual
conditions, operating management
would be permitted to allow specified
individuals doses exoeeding the 5 rems
(005 Sv) per year limit. The planned
special exposure provision does not
apply to emergency conditions. During
an emergency there may not be adequate
time for the extensive planning or
approvals required under §835.204.
Other provisions are made in the final
rule for accidents and emergency
situations (see section E below). The
term “unusual conditions” is made
clear in the final rule by specifying that
alternatives which would preclude
exposures higher than the prescribed
dose limits must be either unavailable
or impractical. At least one of these
conditions must exist before a planned
special exqusure can be considered.

The total dose from planned special
exposures for an employee during any
given year cannot exceed 5 rems (0.05
Sv). This is in addition to the 5 rems
(0.05 Sv) dose limit provided in
§835.202. Thus, apart from emergency
situations, the maximum annual dose
that an employee could receive would
be 10 rems (0.1 Sv). An employee could
receive no more than 25 rems {0.25 Sv)
of planned special exposures from DOE
and non-DOE operations during his/her
career. Every planned special exposure
must be approved in advance by the
DOE and requires the informed consent
of the employee involved.
Documentation of each planned special
exposure is required to be recorded in
the vn?loyee's occupational exposure
file and provided to the employee.

C. Radiation Safety Training

Two categories of employees defined
in the final rule are subject te the
requirements in this part for radiation
safety training: general employees and
radiological workers. A general
employee is any individual (DOE
personnel, DOE contractor, or
subcontractor employee) who performs
work for, or in conjunction with, the
DOE, or utilizes DOE facilities. This
includes individuals considered to be
radiological workers. The final rule
establishes training requirements for
each category.

All generai employees who may enter
a controlled area at a DOE facility are
required under § 835.901 to receive
radiation safety training before any
potential exposure to radiation or
radioactive material at that facility. In
addition, these employees must also be
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retrained whenever the radiation
protection policies and procedures are
significantly changed. General
employees are also subject to refresher
training every 2 years. The level of
training would be commensurate with
the potential radiation protection
problems encountered by the employee.

Radiological workers are required
under § 835.902 to be trained to ensure
familiarization with the fundamentals of
radiation protection and the ALARA
concept. Retraining is required every 2
years. Radiological workers must
complete their training and successfully
demonstrate their knowledge before
performing work in a radiological area.
During field training, untrained
radiological workers are required to be
accompanied by and under the direct
supervision of a trained radiological
worker. The training emphasizes
procedures specific to the individual's
job assignment and is commensurate
with his or her work assignment.

Although not explicitly stated in the
final rule, training on generic subject
matter for radiological workers and
radiological control technicians may be
waived for individuals who pass a
comprehensive examination.
Individuals are still required to be
trained on subject matter specific to a
given facility or site.

D. Control of Exposure to Radiation and
Radioactive Material

1. Introduction

The final rule incorporates a number
of requirements that would: (1) Control
the extent of occupational exposures to
radiation and radioactive material; (2)
establish controls over entry into areas
in which such exposures could occur;
and (3) ensure warnings to workers
whenever radiation and radioactive
material are present. These combined
measures provide a high degree of
assurance that workers would not be
inadvertently or unknowingly exposed
to radiation or radioactive material.

The final rule requires routine
monitoring of individuals and the
workplace. The measurement of
individual occupational exposures is
accomplished by requiring personnel
radiation dosimetry devices for all
employees likely to receive a prescribed
fraction of the allowable annual
radiation dose. In addition, possible
internal exposure of an empYoyee from
the intake of radioactive material is
measured using the appropriate
bioassay technique, such as whole body
counting or analysis of excreta. The
results of air sampling data may be used
to assign an internal dose if bioassay
results are unavailable, or if they are

inadequate, or if internal dose estimates
based on representative air
concentration values are demonstrated
to be as accurate or more accurate than
bioassay results.

Areas where radiation or radioactive
material may be present must be
monitored for possible airborne and
surface radioactive contamination as
well as for radiation. Concentrations of
airborne radioactive material must be
measured by analyzing samples
representative of the air at work
locations. Real-time releases of airborne
radioactive material must be detected by
stationary air monitoring instruments

uipped with alarm devices.

equirements for controlling
personnel exposure to radiation,
airborne radioactivity, and surface
contamination are established. All
personnel and equipment leaving a
radiological area must be monitored for
surface contamination. Limiting values
for contamination are provided in
appendix D. Contamination levels
higher than these limiting values are not
allowed outside of radiological areas
except in the case of fixed
contamination under prescribed
conditions.

Any area where radiation-and/or
radioactive contamination levels are
above specified values must have access
controls commensurate with the level of
the hazard. These controls may include
barricades, control devices on entrances,
locks, alarms, and direct surveillance,

In order to make employees aware of
radiation and contamination conditions
(surface and airborne), the final rule
requires that signs be clearly posted to
identify those areas that are controlled
to manage potential exposures and those
areas where radiation levels exceed
certain values. Containers of radioactive
material and radioactive items are
required to be properly labeled to
provide information needed for
purposes of radiation protection and the

revention of inadvertent transfer to
ocations outside of radiological areas.

The system of control is intended to
ensure: (1) That occupational exposures
are maintained at ALARA levels; (2) that
the Department'’s limiting values are not
exceeded; (3) that employees are aware
of and prepared to cope with emergency
conditions; and (4) employees are not
inadvertently exposed to radiation or
radioactive material.

2. Control of External Radiation Dose

The control of occupational exposures
to radiation is required to be
imglemented through facility design
and engineering controls, together with
such procedural controls as work-area
monitoring and posting; control of

work-area access, and individual
monitoring and dose assessment.
Collectively, these controls will provide
assurance that exposures are maintained
ALARA and within the Department’s
limiting values. Workplace monitoring
provides a control mechanism to detect
and quantify external radiation levels,
enables measures to be taken to prevent
unanticipated and unplanned
exposures, and contributes to
maintaining actual exposures ALARA.

The final rule does not prescribe
specific types and frequencies of
workplace monitoring. As specified in
§ 835.401, the monitoring must be
routine and sufficient to control
potential sources of radiation and
demonstrate compliance with the
radiation protection pr and other
requirements of this final rule (e.g., area
posting and occupational dose limits).
Determining the gequencies and
locations of workplace monitoring is the
responsibility of each site and must be
commensurate with the actual work and
exposure situations.

3. Control of Internal Radiation Dose

To the extent reasonably achievable,
system and facility design and
engineering controls, such as
containment and ventilation systems,
must be used as the primary mechanism
for confining radioactive material and
ensuring that radioactive material
intakes (and resultant internal doses) are
maintained at ALARA levels.
Operational controls must also be
established to minimize potential
inhalation exposures.

Section 835.403 requires that
measurements of radioactivity
concentrations in workplace air be
gerformed. Periodic air sampling must

e performed in areas where employees
are likely to exceed 2 percent or more
of the ALI values discussed in the final
rule. Continuous, real-time monitoring
must be performed in areas where an
individual could be exposed to airborne
radioactivity concentrations exceeding
the derived air concentration (DAC)
values set forth in the final rule. Real-
time monitors must have an alarm
capability and have sufficient sensitivity
to alert potentially exposed individuals
that their immediate action is necessary
to minimize or terminate an inhalation
exposure. The final rule addresses
requirements for bioassay measurements
(measurements of radioactive material
within and excreted from the body) to
determine the magnitude of internal
doses and includes directions regarding
which employees should be included in
bioassay programs. These measurements
also confirm the effectiveness of the
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confinement and air monitoring
systems.

4. Releases of Materials and Equipment

Contamination control programs must
include the establishment of limits on
the amount of fixed and removable
contamination that could be transferred
from a radiological area to a controlled
area. The regulatory framework for such
controls is established in § 835.1101.
The criteria for unrestricted release of
property from DOE facilities are
currently set forth in DOE Order 5400.5,
"Radiation Protection of the Public and
Environment.” DOE has addressed such
releases in the proposed rule, 16 CFR

part 834.

The final rule specifies that material
and equipreent in radiological areas
cannot be removed to controlled areas
unless measurements are made to
establish that remowvable cantamination
meets specified limits and the
combination of fixed and removable
contamination does not exceed other
specified limits provided in appendix D.
There ars provisions, however, that
permit conditional or controlled
removal of contaminated material and
equipment to controlled areas under
specified conditions.

5. Records

The final rule establishes
requirements for the documentation and
maintenance of records of working
conditions as well as for subsequent
evaluations of radiation i
compliance and performance in subpart
H. Records that are specifically required
include these necessary to demonstrate
compliance with the ALARA provisions
of the final mile.

Individual occupational dose records
must be maintained te provide
individual external internal dose
measurement daeta for edch worker. In
addition, the data nacessary to allow
future verification or reassessment of
the recorded doses must be recorded.

The final rule also requires thet
records be maintained of: (1)
Radiological conditions under which
individuals were exposed; (2) other
facility information pertinent to
exposures; (3) results of surveys for the
release of material and equipment; and
(4) results of surveys for radiation and
radioactive material in the workplace.

Each individual's training as a general
employee and as a radiological warker
must be recorded. Where appropriate,
demonstration and documentation of

proﬁx:ienqhuf:.d'
'Records are to be retained nnatil final
dispositien is sutherized by DOE. 1t is

the Department’s intention that records
be retained consistent with the

principles coatained in DOE Order
1324.2A, “"Records Disposition."
6. Reports

On an annuel basis, each DOE- or
DOE contractor-operated facility must
provide each individual monitored for
occupational exposure a radiation dose
report of their occupational exposure at
that facility as required under subpart 1.
In addition, each individual's radiation
exposure deta, including any current
gﬁi;nahg. would always be available to

im or her, upon request. Certain
required reports to DOE include
personnel exposure data. Copies of any
DOE report identifying an individual by
name must be sent to that person.

E. Accidents and Emergencies

For emergency situations, general
employees could be allowed to exceed
the dose limits specified in §§ 835.202
and :835.205, provided that all of the
conditions specified in subpart N are
met. The level of expasure permitted
will depend upon the severity of the
emergency situation. Exposures up to 2
times the annual dose limits could be

ermitted to protect against property

oss, Hi exposures, up to 5 times the
annual dose limits or greater, could be
permitted to save lives and protect
public health. The Department believes
that the judgments involved in
lifesaving situations and the protection
of gublic health and safety are complex
and not appropriate for generic
rul i

The doses allowed in subpart N of the
final rule are in addition to those
allowed under normal operating
conditions, including planned special
exposures. The determination of how
much expesure an employee had
already received during the current year
is not a prerequisite for emergency dose
approval and duty assignment.

g e final rule requires m}u ﬂ;ﬂ:ﬂ details
of any exposure in excess of the annual
dose hmt::lo documented in th:hs
occupational exposure record of
affected employse. In addition, the
incident must be investigated and the
results reported to DOE. Departmental
requirements for occurrence reporting
and processing provide a mechanism for
such investigations and reports. The
employes must not be allowed to :
receive further exposure until approva
is first obtained from the contractor &
management and responsible DOE fie
organization. Also, the employes must
receive counssling from the appropriate
health experts ing the
consequences of receiving additional
occupational exposure that year and the
affected employee must agree to return
to radiological work. The operation that

caused the exposure must cease pending
a finding by DOE that the conditions
that caused the exposure had been
eliminated.

The final rule requires both fixed
(area) and personal nuclear accident
dosimeters. These dosimeters provide a
method for measuring radiation doses to
employees as a result of anuclear
criticality accident within a workplace.

F. DOE Guidance Documents

DOE recognizes that individuals
performing DOE activities covered
under the scope of this final rule have
a reasonable expectation to know what
the Department considers acceptable
with respect to compliance. To provide
this understanding, the Department has
initiated a program to develop and issue
regulatory guidance documents covering
specific topical areas of the final rule
(i.e., training, posting, internal
dosimetry, etc.). Other guidance is
planned that will provide information
on the application of the final rule to
major clgsses of DOE facilities and
activities (i.e., uranium facilities, tritium
facilities, radiation-generating devices,
etc.).

Two types of regulatory guidanoce
documents are pl : guidance for
implementing the provisions of the final
rule and guidance providing technical
clarification. Implementation guidance
is intended to identify and make
available to DOE contractors basic
program elements and acceptable
methods for implementing specific
provisions of the final nule. Technical
guidance will describe and disseminate
technical methods and techniques for
fulfilling implementation guidance and,
in turn, the requirements in the final
rule.

Unlike the requirements specifically
set forth in the final rule, the provisions .
in guidance documents are not
mandatory. They are intended solely to
describe the rationale for and the
objectives of regulatory requirements
and/or to identify acceptable methods
for implementing regulatory
requirements, Failure to follow a
guidance document doees not in itself
indicate non-compliance with a specific
requirement in the final rule. A finding
of non-compliance must be based ona
failure to satisfy the regulatory
requirement. Following & guidance
document, however, will ordinarily
create a presumption of compliance
with a related m_gulaﬁmz Tequirement.

ce

Regulatory guidance documents on
the following topics are planned for
issuance soon ‘the final rule is

published. Copies will be made
available at the DOE Freedom of
Information Reading Room.
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—Portable Instrument Calibration;
—Radiological Posting and Labeling;
—Radiological Training Program; and
—Radiation-Generating Devices.

Other documents will cover such
topics as:

—Sealed Radioactive Source

Accountability;

—Internal Dosimetry Program;
—Tritium, Plutonium, Uranium Facility

Radiological Control Programs;
—Contamination Control;

—Air Sampling and Monitoring;
—External Dosimetry;
—ALARA;

—Dose Reporting;

—Fetal Exposure;

—Radiological Surveys;
—Records; and

—Radiation Protection Programs.

Regulatory guidance documents are
intended to be living documents and
will be updated to reflect advances in &
particular area, as well as comments
from the users of the guidance
documents. DOE intends ordinarily to
issue guidance documents initially on
an interim basis, while soliciting
comments. This approach will expedite
the availability of guidance, while
facilitating the use of feedback.

In addition to the documents
discussed previously, the Department
has issued the Radiological Control
Manual. Although not a regulatory
document, the provisions in the Manual
also identify acceptable approaches for
meeting the requirements of this final
rule. Section IIL.B provides additional
information concerning the Manual.

G. Transition From DOE Order 5480.11
to Part 835

This final rule becomes effective 30
days after its publication in the Federal
Register. The Department recognizes,
however, that the process of identifying
and implementing all the actions
needed for full compliance with the
requirements contained in the final rule
will take longer than 30 days. Therefore,
the final rule provides for the
submission of a radiation protection
program for each DOE activity by
January 1, 1995 that sets forth the plans,
schedules, and other measures for
achieving compliance with the
requirements of this final rule by
January 1, 1996. Once approved by the
Department, a radiation protection
program will describe the actions that
will be taken to comply with the
requirements of this final rule.

Prior to the approval of the radiation
protection program, a contractor may
desire guidance as to what level of
compliance the Department expects.
The occupational radiation protection

standards currently contained in DOE
Order 5480.11 provide a level of
protection which is largely equivalent to
that provided by the final rule.
Therefore, contractors meeting these
standards (to the extent they are
contractually obligated to do so on the
effective date of the final rule) will be
treated as being in compliance with part
835.

As part of the transition to a
radiological protection program based
on part 835, the Department intends to
revise DOE Order 5480.11. Specifically,
the Order will be revised to incorporate,
by reference, the provisions of the final
rule and to delete any corresponding
existing provisions from the Order. In
addition, the Department will revise the
Order to make explicit that DOE Federal
employees must comply with
re%irements of part 835.

e transition from DOE Order
5480.11 to part 835 should not result in
the unnecessary repetition of work
already in progress or completed in the
area of radiation protection, DOE
expects that many of the actions
currently being taken to comply with
contractual obligations can continue or
be modified to achieve compliance with
the requirements of part 835. In
particular, DOE expects radiation
protection programs to incorporate
existing programs, plans, and actions to
the extent practical.

H. Resource Allocation/Costs

The Department solicited comments
concerning the potential costs and
benefits of this regulation when the
proposed rule was issued for public
comment. Specifically, the Department
sought information addressing the
specific nature and scope of the
additional cost to which contractors
would be subjected as a result of
implementing the final rule (i.e., the
projected additional cost over the
present cost for radiation protection
programs). The Department requested
that this information include an
explanation why these costs were not
already addressed in the current
contractual relationship or PAAA.
Several comments were provided on
this subject.

1. Referencing the NRC's cost-benefit
analysis result for revising 10 CFR part
20, commenters stated that the cost
would outweigh the benefits. These
commenters identified the cost of record
keeping requirements associated with
determination of annual effective dose
equivalent and control of these records
as the most significant cost.

2. Other commenters indicated that
the costs associated with complying
with the proposed DOE nuclear safety

standards (i.e., parts 820, 830, and 835)
would be very high and, in many cases,
not commensurate with the benefits.
The commenters estimated an increase
in manpower of 20 to 25 percent to
imglement the proposed parts 820, 830,
and 835.

3. Commenters stated that the
successful implementation of the
proposed rule is questionable without
significant improvement in the existing
infrastructure within the DOE complex.
Comments also stated that DOE should
revisit the issue of resource allocations
for implementation of this final rule.

4. Commenters noted that additional
capital costs would be involved in
upgrading and procuring real-time air
monitoring equipment. They stated that
commercial equipment capable of
meeting the proposed detection
capability standards when applied to
field conditions at remedial action sites
is not currently available. Costs were
estimated by two commenters to be
$500,000 and $1,000,000, respectively,
during the first year of implementation,
with recurring annual maintenance and
calibration costs estimated at $200,000
and $300,000, respectively.

In general, commenters did not
provide any specific information
relative to cost other than for air
monitoring at remedial action sites.
Since the requirements contained in the
final rule appeared to a large extent in
DOE Order 5480.11, issued in 1988, and
have been planned or implemented
throughout the complex, the
Department believes that small
additional costs are associated with
implementing the final rule. The
Department believes that essentially the
same level of worker protection
intended in the proposed rule can be
achieved without the large increase in
cost associated with the development
and procurement of new technology.

In considering the comments on the
ability to meet proposed detection
capability stan s, the final rule does
not define a detection limit for
continuous air monitors, This issue will
be addressed in regulatory guidance in
such a manner which permits continued
use of most of the current technologies
in use in the DOE complex.

I. Relationship Between the Proposed
Requirements and Those of the NRC

When the proposed rule was
promulgated for public comment, DOE
requested comments concerning the
differences between its proposed
requirements and those of the NRC. In
particular, DOE solicited comments on
the relative merits of the “annual dose”
method for evaluating internal exposure
proposed by DOE and the “committed
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dose” method for evaluating internal
exposure used by NRC. Some
commenters recommended that the
Department unilaterally adopt the
occupational radiation protection
standards promulgated by the NRC in 10
CFR part 20, They argued that there was
abasic need for consistency among
sgencies in their occupational radiation
protection standards, particularly as
occupational workers may move

between the DOE and commercial
sectors, They emphasized the

importance for consistency in the
method for evaluating internal exposure
and that the NRC approach of using
committed dose was a technically
superior method.

WVhile agreeing with the goal of
consistency, the Department believes
that it must promulgate its own
standards because of the unique nature
and diversity of radiological activities
within the DOE complex compared to
the commercial sector regulated by the
NRC. Issuing this final rule also allows

 the Department to establish more
rigorous requirements than those
contained.in 10 CFR part 20 in areas of
particular concern to the DOE. Specific
examples include contamination
control, posting, and dosimetry,

The Department modified the final
rule to make it more consistent with 10
CFR part 20. Most significantly, the DOE
final rule uses the committed dose
method for evaluation against the
regulatory dose limits.

he following areas were also
changed from tga roposed rule for
consistency with tﬁe revised 10 CFR
part 20: Determination of prior
exposure; control of access to high and
very high radiation areas; posting;
control of embryo/fetus dose; definition
of high and very high radiation areas;
provisions for planned special
exposures; provisions for monitoring
minors and declared pregnant workers;
written dose estimates provided to
terminating workers; and use of air
sample results for internal dose
determination. These changes are
discussed in much greater detail in
section V,

ﬁ Rlelated Areas Not Addressed in Final
ule

Co.mmenters noted the absence of
fequirements related to the areas of
Packaging and transportation of
radioactive material, respirato
Protection, and transfer or disgarge of

radioactive waste. Although these topics
& related to the general area of
Occupational radiation protection, DOE
fequirements for each of these areas are
included in various DOE Orders and are
tonsequently not duplicated in the final

rule. DOE Orders 1540.1, ‘“Materials
Transportation and Traffic
Management,” 1540.2, “‘Hazardous
Material Packaging for Transport—
Administrative Procedures,” 1540.3,
‘“Base Technology for Radioactive
Material Transportation Packaging
Systems,” and 5480.3, “Safety
Requirements for the Packaging and
Transportation of Hazardous Materials,
Hazardous Substances, and Hazardous
Wastes,"” contain requirements related
to the packaging and transportation of
radioactive material, including
radioactive wastes. DOE Order 5480.4,
“Environmental Protection, Safety, and
Health Protection Standards,” requires
the use of American National Standards
Institute (ANSI) standard Z88.2-1980 15
on respiratory protection. DOE Order
5400.5 contains requirements related to
effluent and waste discharge.

K. Support of Rulemaking

Some commenters enthusiastically
supported the codification of DOE
health and safety requirements. They
stated that codification is desirable
because it provides more vigorous
external review, greater assurance that
DOE facilities are operated safely, and
greater assurance that radiation
exposures are maintained ALARA.
Commenters discussed the importance
for DOE regulations to be practical,
technically justified, and to afford
workers the highest level of protection.

L. Naval Nuclear Propulsion Program

Executive Order 12344, statutorily
prescribed by Pub. L. 98-525 (42 U.S.C.
7158, note), establishes the
responsibilities and authorities of the
Director, Naval Nuclear Propulsion
Program (who is also the Deputy
Assistant Secretary for Naval Reactors
within the DOE) over all facilities and
activities which comprise the Program,
a joint Navy-DOE organization. This
final rule is not applicable to the Naval
Nuclear Propulsion Program. The
Director shafl maintain a program to
assure compliance with the Atomic
Energy Act of 1954, as amended.

II1. Developments Since the Proposed
Rule Was Issued

The following developments took
place after the proposed rule had been
issued for public comment in December,
1991. Although these developments are
independent of the rulemaking, they are
discussed due to their significance in

‘the area of occupational radiation

protection.

18 American National Standards Institute.
Practices for Respiratory Protection. ANSI 288.2-
1980. American National Standards Institute, New
York, New York.

A. Defense Nuclear Facilities Safety
Board Recommendation 91-6

On December 19, 1991, the Defense
Nuclear Facilities Safety Board (Board)
issued Recommendation 916 dealing
with radiation protection concerns
throughout the DOE defense nuclear
facilities complex. The Board
recommended several actions be taken
by the Department to improve
radiological protection performance.
These actions included issuing a
Secretarial level policy statement
emphasizing the Department’s

commitment to improving radiological

protection throughout the DOE
complex. Enhancement of the radiation
protection training program was
identified in the Board’s
recommendations. The Board also
recommended that DOE critically
examine the existing radiation
protection infrastructure within DOE,
upgrade occurrence reporting, and
examine DOE radiation protection
standards against national and
international standards and guidance.

In a letter to the Board dated January
31, 1992, as amended March 30, 1992,
DOE accepted the Board's
recommendations and committed to
address them. An implementation plan
addressing these recommendations was
provided to the Board on June 21, 1993.
This implementation plan was
determined to be acceptable by the
Board.

B. DOE Radiological Control Manual

In a January 16, 1992, memorandum
to the heads of DOE Elements involved
in managing radiological programs, the
Secretary of Energy directed a series of
initiatives to enhance the conduct of
radiological operations within the
Department. In this memorandum, the
Assistant Secretary of Environment,
Safety and Health was directed to
develop a comprehensive and definitive
radiological control manual. The DOE
Radiological Control Manual (Manual)
was approved by the Secretary and
promulgated with DOE Notice 5480.6,
“Radiological Control,” in July, 1992.

The Manual s not regulatory in
nature. Rather, it is intended to provide
detailed guidance on the best practices
currently available in the area of
radiological control. DOE will rely on
the Manual in fulfilling its managerial
responsibilities for the DOE complex
and will use the contracting process to
make the Manual applicable to
management and operating contractors,
DOE believes the Manual and part 835
should be complementary and, to that
end, endeavored to make the Manual
consistent with decisions anticipated in
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the part 835 rulemaking process.
Because of this complementary
relationship, a contractor may consider
citin% all or part of its site-specific
radiological control manual to fulfill the
requirements for a Radiation Protection
Program (RPP) in § 835.101 where the
site-specific manual and the RPP cover
the same subject matter. Since
compliance with the RPP is a
requirement of § 835.101(a), the citing of
a provision of a site-specific manual or
any other document will make
compliance with the cited provision a
requirement.

C. Energy Policy Act of 1992

The Energy Policy Act of 1992 (Pub.
L. 102—486) amended the Atomic
Energy Act to create the United States
Uranium Enrichment Corporation to
conduct commercial enrichment
activities at facilities leased from the
Department. In particular, the Atomic
Energy Act was amended to add section
1701 which provides for the issuance of
regulations by the Nuclear Regulatory
Commission to govern those facilities
leased by the Corporation and for the
certification by the Commission of
compliance with those regulations. This
certification process is in lieu of
licensing by the Commission.
Accordingly, the exclusion in § 835.1
has been revised in the firial rule to
make clear that the exclusion of
activities regulated through a license by
the Commission includes those
enrichment activities of the Corporation
which have been certified pursuant to
section 1701 of the Atomic Energy Act.

IV. Issues Being Resolved Separately
A. Sealed Sources

The Department established an
interim policy and guidance for sealed
radioactive source accountability in
DOE Notica 5400.9, “Sealed Radioactive
Source Accountability.” The interim
policy described in this Notice applies
to all Departmental Elements and to
contractors performing work for the
Department. The Notice was issued as a
result of numerous reports of improper
storage, transfers, and loss of
accounteability of sealed radioactive
sources at several Departmental
facilities. The policy contained in the
Notice will be published in the Federal
Register in a future proposed
rulemaking for the benefit of public
comment.

B. Tritium Release Limits

During the original proposed
rulemaking on 10 CFR part 835, the
De t reserved the surface
radioactivity values for tritium organic

-requirements stat

compounds, surfaces contaminated by
HT, HTO, and metal tritide aerosols
contained in appendix D. As a result of
public comments received on the
proposed rule, the Department
subsequently identified an appropriate
value for inclusion in appendix D which
will be publiafll:ed in the Fed;tal
Register in a future propose

rulemaking for additional public

comment.

V. Summary of Public Comments and
Changes From the Propased Rule

The gurpose of this section is to
respond to s'geciﬁc cominents
concerning the rule and to
explain and ght the principal
changes made in the final rule. This
section by corresponding
section of the final rule, the principal
public comments, a DOE response to the
comments (where appropriate), and a
summary of the principal changes that
f\:;nlalre made in the final mlz ‘:‘ha s

owing discussion may help exp
the final rule, but is not inwnged to
create any additional requirement not
already in the text of the final rule.

Subpart A—General Provisions

Section 835.1 Scope

Final rule: The statement of scope
remains essentially the same as in the
proposed rule except that the references

to ‘“workers and other " was
changed to “individ'n.\aﬁz‘:::ls
“facilities” was changed to “activities”
in paragraph (a). These changes were
made in order to help assure consistent
application of the regulation. The
exclusions from the requirements now
include radiation doses resulting from
voluntary participation in medical
research programs.

Comment: Comprehensive
requirements. Several commenters
discussed the specificity of the language
contained in the proposed rule. Some
comments emphasized the need for
comprehensive ptive
requirements which are clear in
language and intent. Others noted that
regulations which were too prescriptive
would not be beneficial, possibly
inhibiting innovative approaches to
achieving compliance. One commenter
who preferred comprehensive
that, for example, a
quantitative definition of the term
“likely"” would simplify the
interpretation of the ation,

Response: Because of the breadth of
application, the requirements in part
835 must be general and cannot specify
every drmmstancem at each &dﬂdsdtg‘;;!‘;he
requirements in part 835 are to
provide the framework for all DOE

contractors and to establish provisions
that the DOE considers to be
fundamental to basic radiation
protection. Basically, the Department
believes that part 835 is as prescriptive
as it can be and still apply to the broad
range of activities in the DOE complex.
For example, the use of the term
“likely” out the final rule allows
the use of professional judgment and
experience to make decisions in specific
circumstances while providing the
flexibility necessary to implement the
final rule under a broad range of
activities.

Section 835.2 Definitions
General: Commenters on this section

typically requested additional
clarification of proposed definitions,
suggested that several undefined terms
beggeﬁned. orp modifications to
definitions for consistency with 10 CFR
part 20.

Response: Several terms which
commenters requested to be defined are
commonly understood terms in the
radiation protection field or within the
DOE complex. Where it is not intended
for their definition to carry any specific
regulatory meaning, no definition was
provided. Other terms where definitions
suggested by the public comments carry
a specific regulatory connotation have
been added to the list of definitions.
These are listed below. Terms which
were deleted in the final rule are also
listed below. Some definitions were
modified to improve consistency
between the final rule and 10 CFR part
20.

Final rule:

1. New terms. In response to public
comment, the following additional
terms have been defined in the final
rule:

Section 835.2(a)—General terms.

a. “Airborne radicactivity area”
b. “Bioassay™
c. “Cont ation area”
d. “Declared pregnant warker”
. “Entrance or access point”
f. “High contamination area”
E. “High radiation area”
. “Individual”

i. “Member of the public”

. “Minor”

. “Radiation”

1. “Radiation area”

m. “Survey”

n. “Very high radiation area”
o. “Year”

Section 835.2(b)—Radiation dose

: External d exposure’

p. “External dose or )

q. “Internal dose or exposure”

r. “Lifetime occupational dose”

8. “Total effective dose equivalent”
t. “Whole body”
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2. Modified definitions. In response to
public comment, the following
definitions have been modified from the
definitions in the proposed rule:

Section 835.2(a neral terms.

a. “‘Airborne radioactive material”
b. “Annk\;lolin(liit on intake”
c. ‘Bac und"”
d. “Calibration"
e. “Derived air concentration”
f. “DOE activities"
. “Occupational exposure"
g. ‘“Radiological area”

Section 835.2(b)—Radiation dose

terms.

i. “Absorbed dose'

j. “Committed effective dose
equivalent”

k. “Dose equivalent”

1. “Lens of the sye dose equivalent”

m. “Weighting factor”

3. Terms and definitions deleted or
replaced. Several definitions were
deleted or replaced because the terms
were not used in the final rule:

a. “Occupational worker”” has been
reglaoed by “general em%loyee."

. “Radiation worker”” has been
replaced by “radiological worker."

c. "Annual dose equivalent” has been
deleted.

d. “Annual effective dose equivalent”
has been deleted.

e. “Collective dose equivalent and
collective effective dose equivalent”
gave been replaced by “collective

ose."

f. “Cumulative annual effective dose
equivalent” has been deleted.

Comment: Radioactive material.
Many commenters suggested the need
for a definition for “radioactive
material" due to its extensive usage in
the proposed rule.

Response: DOE has elected not to
provide a quantitative definition for the
term “radioactive material.” For those
instances in which a regulatory
requirement related to radioactive
material {s imposed, a specific quantity
or measurement is given as part of the
requirement.

Comment: Quality factors for
neutrons. The quality factor is the
conversion factor between the absorbed
dose (rad) and the dose equivalent
(rem). Several publications 16 have

' International Commission on Radiological
Units and Measurement. The Quality Factor in
Radiation Protection. ICRU Report No. 40. ICRU
Publications, Bethesda, MD, 1988.

International Commission on Radiological
Protection. Data for Use in Protection Against
External Radiation. ICRP Publication No. 51.
Pergamon Press, New York, 1988.

International Commission on Radiological
Protoction. Statement from the 1985 Paris Meeting
of the (ICRP). British Journal of Radiology, Vol. 58,

Pége 910: 1985: also Health Physics, 46(6): 828-829
(June 1988),

recommended changes in neutron
quality factors that are a factor of 2
higher than those in the proposed part
835. These changes would raise the
quality factor for fast neutrons from 10
to 20.

Response: Increases in the quality
factor for neutrons are suggested by the
results of some animal experimental
data on the relative biological
effectiveness (RBE) of neutrons.
Mowever, there appears to be
considerable uncertainty as to whether
the data actually demonstrate increased
hazard for neutrons. Because the RBE is
defined as a ratio of doses to produce
equivalent biological effects, it is not
clear whether the apparent increase in
the neutron RBE is due to the increased
effectiveness of neutrons or whether it
actually results from the decreased
effectiveness of the reference gamma
radiation at low doses. It should be
noted that the neutron quality factors
contained in the recently revised 10
CFR part 20 are consistent with this
part. No change is currently envisioned
until a uniform Federal approach is
establishe

Comment: Quality factor tables.
Commenters questioned the accuracy
and utility of the table of neutron
quality factors presented in the
proposed rule. Consistency with 10 CFR
part 20 was also addressed.

Response: The tables in the proposed
and final rules were taken from NCRP
Report No. 3817 and are appropriate for
the neutron dose equivalent at a soft
tissue depth of 1 centimeter (which is
the depth specified for the
determination of the deep dose
equivalent). More recent tables from
ICRP incorporate a factor of 2 increase
in the neutron quality factor, which, as
previously discussed, has not yet been
accepted by Federal agencies.

Differences between this part and 10
CFR part 20 are insignificant. The table
in this part shows two values for
neutron quality factors based on neutron
energy level (greater than 10 keV and
less than 10 keV). 10 CFR part 20 only
shows one quality factor for neutrons
with unknown energy.

The final rule retains the two energy-
dependent quality factors for neutrons.
Sufficient information is typically
available for activities with neutron

International Commission on Radiological
Protection. ICRP Statement from 1987 Washington
Meeting. Health Physics, 53(3): 335-342 (1987).

International Commission on Radiological
Protection. The Mstabolism of Plutonium and
Related Elements. ICRP Publication No. 48.
Pergamon Press, New York, 1986.

17 National Council on Radiation Protection and
Measurements. Protection Against Neutron
Radiation. NCRP Report No. 38. Bethesda, MD,
1987,

exposure to determine whether or not
neutron energies exceed 10 keV. If
sufficient information is not available,
then the higher quality factor should
conservatively be used.

Comment: Representative, Some
commenters discussed the definition of
“representative” relative to activities at
remedial action sites, indicating the
need to identify additional parameters
other than those presented in the
proposed rule. Particle size distribution,
lung solubility, depth of burial, and self
absorption were suggested as
appropriate when evaluating the
representativeness of samples taken at
remedial action sites.

Response: Those parameters which
are necessary to make samples
representative for a given activity must
be determined for that activity in order
to demonstrate compliance with the
final rule.

Comment: Weighting factor. The
absence of a weighting factor for whole
body exposure in the weighting factor
table was of concern to some
commenters.

Response: The commenters noted
that, as proposed, § 835.203(d) (§
835.203(c) in the final rule) provided
that a weighting factor equal to 1 could
be used for determining external
effective dose equivalent in the case of
uniform irradiation of the whole body.
The NRC includes this reference in their
table of weighting factors presented in
10 CFR part 20.

Final rule: To assure consistent
implementation of its requirements, the
final rule contains a whole body
weighting factor of 1 in the table of
“Weighting Factors for Various
Tissues.” A clarifying footnote reflecting
the requirements of § 835.203(c) is also
provided.

Section 835.3 General Rule

Final rule: Section 835.3(a)(3) has
been removed from the final rule. The
proposed provision would have made it
an act of non-compliance with part 835
to violate Federal regulations such as
NRC or Occupational Safety and Health
Administration (OSHA) occupational
radiation protection regulations.
Unavoidably cumbersome memoranda
of understanding would be needed to
coordinate enforcement of these
regulations.

Comment: Reference to other
proposed rules. Several commenters
questioned the appropriateness of
referring to other proposed nuclear
safety rules.

Response and final rule: References to
other DOE proposed rules have been
removed from the final rule.
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Comment: Enforcement actions.
Several comments were received
regarding DOE enforcement of the
provisions of the final rule. Commenters
were concerned that potential penalties
applicable to violations of the rule
would be extended to actions
inconsistent with the irements of
programs, plans, schedules, or other
processes developed to comply with the
provisions of the final rule. Ol{sr
commenters were concerned that the
proposed rule was possibly not specific
enough to fairly subject the
Department’s contractors to civil and
criminal penalties in the event that the

rovisions of the final rule were not

lly complied with.

Response: The Department’s objective
in promulgating this part is to establish
standards for the protection of its
workers from occupational exposure to
ionizing radiation. Enforcement of the
provisions of the final rule, including
any required p , plans,
schemes, and other processes, is
integral to the effectiveness of the final
rule. Departmental enforcement
activities will be commensurate with
the severity of the infraction. Provisions
to permit changes to programs, lFlzms,
and schedules are included under
§ 835.101. Relief from obsolste
programs, plans, and schedules can be
obtained if these provisions are met and
properly justified.

mment: Exemptions and

interpretations. Commenters suggested
the need for establishing a process
within the final rule that allows for
regulated activities to demonstrate a
need for modification or exemption
from the requirements of the final rule.
A process for handling official
interpretations of any of the final rule’s
requirements was also suggested.

esponse: The formal processes for
applying for sither an exemption from
or an interpretation of any nuclear
safety requirement has been provided in
10 CFR part 820.

New Section 835.4 Radiological Units

Comment: Radiological units. Several
commenters preferred the use of
“International System of Units” (SI) in
lieu of “special units” which are
currently used.

Response: *‘Special units" and SI
units appear in the text of the final rule
to increase the familiarity within the
DOE complex with SI units. The DOE
has decided that regulatory adoption of
SI units is not necessary at this time.
However, as the national move to
metrication continues, as anticipated in
section 5164 of the Omnibus Trade and
Competitiveness Act of 1388 (Pub. L.
100-418), at some later time there may

be amendments to this part that would
require the use of SI units only
erel, gray, and sievert).

Final rule: Section 835.4 was added to

the final rule which describes the
uirement to use the older

radiological “special units” in records
or reports.
Comment: Units of radiation dose and
units of radioactivity. Several
commenters suggested the need to
define the units used for radiation dose "
and radioactivity.

Response: The definitions for terms
related to radioactivity are provided in
§ 835.2(a). The terms related to radiation
dose are provided in § 835.2(b).
Included in these definitions are the
applicable units. For example, the
definition of “derived air concentration
(DAC)" is presented in terms of activi
per unit volume (e.g., pCi/ml or Bq/m3);
other portions of the final rule provide
radioactivity units when provi
contamination limits (e.g., dpm/100 cm2
in appendix D). Since the terms are in
conventionally used units, no additional
definition was deemed necessary.

Subpart B—Radiation Protection
Programs

Section 835.101 Radiation Protection
Programs

Comment: Codification of the ALARA
process. Commenters the concern
that codification of the ALARA process
will have serious legal implications for
the DOE radiation protection
community. In addition, commenters
expressed a need for clarification on the
DOE policy conce the methods for
and extent of implementation of the
ALARA process.

Response and final rule: DOE does
not intend to establish ALARA as a duty
of care for purposes of tort litigation.
The regulations require that the ALARA
process be applied, but do not require
that dose levels be ALARA.

Comment: Radiation Protection
Program (RPP) updates. As stated in the
proposed rule, the RPP must be updated
and submitted whenever a change or
addition is made and prior to the
initiation of a new task. Several
commenters stated that this requirement
could adversely impact contractor
programs. In addition, several
commenters requested a clearer
definition of the DOE offices,
Headquarters, area office, and local
offices involved in the approval and
modification process of the RPP.

Response: The DOE recognizes the
need to provide flexibility in allowing
changes to a RPP which do not diminish
the program’s effectiveness. The
important aspect of the RPP {s to protect

the and health of workers at DOE
sites and members of the public. Where
changss ta the RPP do not reduce its
effectivensss, prior DOE approval is not
required for the change to be effective.
Of course, where there is no prior
approval, the contractor has the burden
ogdemonstraﬂng there is no reduction
in the level of worker protection.

Final rule: The final rule includes
provisions that permit 2
additions, or updates to be made to the
RPP without Departmental approval as
long as the changes do not decrease the
effectiveness of the RPP and the RPP, as
changed, continues to meet the
requirement of subpart B. However, all
changes must be submitted to DOE for
review and may be modified or
rescinded by DOE.

Comment: Schedule for compliance
and initial submittal of RPP. A number
of comments was received concerning
the time allowed for initial submission
of the RPP, the time permitted for
compliance with the final rule, the time
permitted for submitting updates to the
RPP, and the time permitted for
approval of any modifications to the
RPP

Response: With the exception of the
time allowed for e:dst.in? activities to
submit the RPP to DOE for approval, the
times listed in § 835.101 are considered
sufficient for the actions required. In
particular, a period of 2 years for
implementation of the final rule is
considered adequate in light of the
efforts that have already been made by
DOE facilities in connection with DOE
Order 5480.11 and the Radiological
Control Manual. However, to ameliorate
the impact of changes in record keeping,
reporting, and calculation of internal
dose required by the final rule, the
provisions should be implemented at
the beginning of a calendar year.
Accordingly, the actual time period
germitted for implementation of the

nal rule may be somewhat more or less
than two years, depending on the
effactive date of the final rule. For the
initial submission of the RPP, 180 days
may not provide sufficient time to
propare a RPP that meets the
requirements of this subpart given the
many other requirements to which the
DOE radiation safety community is
currently subject. 3

Final rule: )19;9 final rule specifies the
dates for submittal of RPP and
implementation of the final rule. The
latest date for initial submission of the
RPP is Januery 1, 1895 and the latest
date for implementation of the final rule
is January 1, 1996,

Comment: Radiological Control
Manual. Comments were received
concerning the relationship of the RPP
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to the Radiological Control Manual and
other DOE directives.

Response: The provisions in the final
rule and the DOE Radiological Control
Manﬁalm:xl lntandeg tot!l)la consistent.
The @ provides the rﬁulatory
requirements of the DOE for the
protection of individuals from radiation
exposure associated with DOE activities,
The Manual provides a detailed best
practices approach to radiation
protection which typically exceeds
these requirements. To avoid
unnecessery duplication of plans, one
acceptable method for meeting the RPP
requirements of § 835.101 will consist of
development of a document that cites
the applicable sections of the site-
specific Radiological Control Manual.

Like the Radiological Control Manual,
DOE directives do not create regulatory
requirements. Many of the requirements
in part 835, however, are based on
provisions in DOE directives. Thus, in
many instances, contractors may already
be taking actions under their contracts
that are now required by the final rule,
Accordingly, actions already taken
under DOE directives may be
incorporated by the RPP if these actions
duplicate a RPP requirement (i.e.,
reporting requirements in DOE Order
5000.3B, “Occurrence Reporting and
Processing of Operations Information,”
dosimetry program accreditation
requirements in DOE Order 5480.15,
“Department of Energy Laboratory
Accreditation Program for Personnel
Dosimetry," and sealed source
requirements detailed in DOE Notice
5400.9, “Sealed Radioactive Source
Accountability”).

Comment: Single site RPP. There were
several concerns about development of
asingle RPP encomp all activities
ata sit;]a.ﬂA sib le RPP does not allow
enough flexibility to manage operations
in a cost effective manner or be tailored
to site-specific parameters of a remedial
action site. The extent of what
éncompasses a site exacerbated the
Concern regarding a single site RPP.,

Response: The purpose of the
proposed requirement for a single site
RPP reﬂecm the Department's
tommitment for consistency in site
radiation protection programs. In light
of the significant comments received
&nd in acknowledgement of the
diversity of organizations and activities
8 a single site, the Department has
eliminated the requirement for single
Sile RPPs, The Department remains
tommitted to consistent site radiation
Protection p and encourages the
development of single RPPs
8ncompassing all site activities
wherever feasible,

Section 835,102 Internal Audits

Comment: Who performs the internal
audit. The proposed rule is not clear on
the intemar:;:gamzaﬂon that performs
the audit, the required functional
elements of the p the required
pro%ram content, and level of
implementation, nor does the proposed
rule address nonconformance.

Hesponse: Acceptable methods for
conducting the audit process will be
identified in regulatory guidance,

Comment: Audit frequency. The NRC
requires an annual program review,
while the proposed rule requires an
internal audit not less than once every
three years.

Response: The internal audit is only
one part of a comprehensive assessment
program which also includes reviews,
investigations, and self assessments, In
light of the number of assessments
currently required of a DOE facility, an
internal audit every three years is
considered sufficient to determine
compliance with the final rule and
confirm that optimization techniques
are utilized in controlling exposure to
radiation.

Subpart C—Standards for Internal and
External Exposure

Comment: Compliance with 40 CFR
part 190. Comments noted that 10 CFR
part 20 contains provisions for
compliance with 40 CFR part 190 but
part 835 contains no such provisions,

Response and final rule: 40 CFR part
190 contains requirements related to
doses to members of the public arising
from discharges to the environment.
Radiation protection standards for the
public and environment are currently
addressed in DOE Order 5400.5; DOE is
in the process of codifying these
standards in proposed rule 10 CFR part -
834,

Section 835.202 Occupational
Exposure Limits for General Employees

Final rule: The term “occupational
worker” has been replaced with
“'general employee” to provide
consistent use of terminology
throughout DOE documents, Some
editorial changes were made to
accommodate changing the basis for the
dose limits from “annual effective dose
equivalent” (AEDE) to “committed
effective dose equivalent” (CEDE). Other
editorial changes were made to assure
consistent application of the regulation.

Comment: Effective dose equivalent.
Most of the comments regarding the
issue of whether to use AEDE or CEDE
for internal exposure supported
adopting the CEDE methodology.
Comments stated that for evaluating

compliance with the annual dose limit,
the AEDE is a more accurate method ta
use,
Hesponse: The use of either CEDE or
AEDE for evaluating internal doses
affords workers adequate protection.
DOE has adopted CEDE for the
following reasons:

1. To provide consistency with
scientific recommendations.

2. To facilitate the transfer of workers
between DOE and NRC regulated
facilities.

3. To simplify record keeping by
recording aﬁ internal exposure in the
year of intake.

Final rule: Provisions in the final rule
have been modified wherever necessary
to accommodate the use of CEDE.

Comment: Consideration of previous
exposure, Comments stated that there is
no specific provision to reduce an
individual worker’s exposure limit due
to occupational exposure received
during that calendar year from a
previous employer or facility. Another
commenter questioned the absence of
provisions for integrating exposures
acquired at other sites or facilities.

esponse and final rule: Clarification
has been added to the final rule to
assure that previous occupational
exposure is included when
demonstrating compliance with the
occupational exposure limits. Subpart H
now contains a provision requiring
documentation of all occupational
exposure received by an individual
during the current year. A provision for
a written estimate signed by the affected
individual has been included in the
final rule. This provision will facilitate
site access for transient workers.

Comment: Intake of soluble uranium.,
Commenters noted that a provision
contained in 10 CFR part 20 limiting
occupational exposure to soluble
uranium to 10 milligrams per week due
to its chemical toxicity does not appear
in the proposed rule.

Response: Provisions related to the
chemical toxicity of soluble uranium are
addressed under DOE industrial hygiene
directives.

Comment: Dosimetry monitoring
devices to determine effective dose
equivalent. Comments noted that
existing technology does not permit the
uss of a single dosimeter reading for
calculation of effective dose equivalent
from external irradiation. Accordingly,
external doses should only be expressed
in terms of dose equivalent until such
time as the technology exists to be able
to estimate effective dose equivalent
from a single personnel dosimeter
measurement. Comments noted that the
proposed rule provides for the special
case of uniform whole body exposure
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where the weighting factor is 1.
According to the comments, there are
many exposure situations at DOE
facilities which involve non-uniform
exposure to the whole body.

Response: DOE is aware that current
dosimetry techniques do not allow a
practical determination of EDE resulting
from external exposures, There are
many exposure situations at DOE
facilities involving non-uniform
radiation fields. Until a practical
approach to determining EDE is
developed, assessing external doses in
non-uniform radiation fields will be
gonsidered by DOE on a case-by-case

asis.

Final rule: The final rule contains
provisions to allow use of external EDE.
The provision to use a weighting factor
of 1 for uniform external irradiation has
been added to the weighting factors for
various tissues table in subpart A. The
final rule has also been modified to
allow the deep dose equivalent to be
used as effective dose equivalent for
external exposures.

Comment: Extremity and skin dose
limits. Comments suggested that the
proposed rule be clarified to state 50
rems (0.5 Sv) as the dose limit to each
extremity and to state the skin dose
limit with the extremity limit, rather
than stating it with the limit for organs
and tissues.

Response and final rule: The final
rule has been modified to state a
shallow dose equivalent limit of 50 rems
(0.5 Sv) to any extremity. It was also
modified to state the skin and extremity
dose limits together.

Section 835.203 Combining Internal
and External Dose Equivalents Resulting
From DOE Activities

Comment: Intake through wounds or
absorption through skin. Comments
noted that intake through wounds or
absorption through skin is not
addressed in the proposed rule.

Response: Intake, as used in the final
rule, does not exclude any pathway
through which radioactive material can
enter the body. )

Comment: Combining internal and
external EDE components. Several
commenters requested clarification on
how to obtain the annual effective dose
eq;;ivalent as stated in the proposed
rule.

Response and final rule: This section
has been modified to require
determination of ““total effective dose
equivalent” instead of “annual effective
dose equivalent.”

Section 835.204 Planned Special
Exposures

Comment: Incorporation of planned
special exposures (PSEs) into the final
rule. Comments suggested that
personnel exposure data for more recent
years do not support the need for
planned special exposures. Other
commenters felt that the spirit of the
Secretary of Energy's “Ten Point Plan”
emphasizing environment, safety, and
health over production (dated Juns 27,
1989) was not followed by incorporating
the PSE into the proposed rule. Other
comments indicated that the wording in
the proposed rule did not emphasize the
exceptional nature of the use of PSEs.

Response: Certain workers have skills
important to plant and public safety
ang. for this and other reasons, it is
recognized that unusual conditions may
arise in which higher-than-normal doses
can be justified. The Federal Guidance
apprcved by the President specifically

lows for the use of PSEs in such
instances. The provision for PSEs has
been retained for consistency with the
Federal Guidance and to provide
operational flexibility. It has been
emphasized in the final rule that the use
of PSEs must be reserved for exceptional
situations where other alternatives that
might prevent a radiological worker
from exceeding the usual occupational
exposure limits are unavailable or
impractical.

omment: Lifetime limit for PSEs.

Several commenters suggested the need
to limit the total amount of “planned
special exposure” an individual can
receive such as with a lifetime PSE dose
limit. Future PSEs for these individuals
should be controlled. Additionally,
implementation of the provisions of the
proposed rule could eventually
preclude some individuals from
receiving PSEs at NRC licensees.
Comments also suggested that the
proposed rule did not clearly indicate
whaether or not PSEs were contingent on
the determination of prior PSEs and
lifetime dose.

Response: The specific requirement to
determine the individual’s dose from all
previous PSEs and all other doses in
excess of the occupational dose limits
(e.g., overexposure) prior to requesting
an individual to participate in an
authorized planned special exposure
has been added to the final rule. This is
to assure consistent implementation
when determining the individual’s
available PSE dose. Additionally, a 25
rem (0.25 Sv) limit on cumulative total
effective dose equivalent for PSEs has
been added to the final rule.

Comment: Conditions which must be
met prior to a PSE. Comments noted

that the PSE requirements contained in
10 CFR part 20 list conditions which
must be met prior to a planned special
exposure. These conditions were not
listed in the proposed rule. Several
commenters questioned the absence of
requiring the affected individual's
informed consent and appropriate
training prior to the PSE. Employer
involvement was also raised.
Response: DOE recognizes the
importance of obtaining the consent of
all individuals involved, as well as their
employers, prior to a PSE. Equally
important is how well the individual is
informed about the PSE’s purpose and
otential risks. 10 CFR part 835 has
een modified to address the concerns
stated in a number of comments. As a
part of this modification the final rule
was structured similarly to 10 CFR part

20.

Final rule: 10 CFR 835 has been
modified to provide the following;

(1) A stronger statement as to when a
PSE should be considered;

(2) The individual's employer must be
a part of the PSE request process;

(3) Joint approval from the *
appropriate DOE Headquarters program
office and the Assistant Secretary for
Environment, Safety and Health must be
received prior to the PSE;

(4) Previous PSE and emergency doses
are accounted for prior to requesting an
individual to participate in an
authorized PSE;

(5) A limit for cumulative total
effective dose equivalent;

(6) Each individual must be informed
of the PSE’s purpose, procedures to be
used, estimated doses, potential risks,
radiological conditions, and other
hazards which might be involved in
performing the and instructed in
the measures to keep their dose ALARA;

and

(7) Records of the PSE must be
maintained and a written report
submitted within 30 days after the PSE.

Section 835.205 Determination of
Compliance for Non-uniform Exposure
of the Skin

Comment: Determining non-uniform
exposure for the skin. Comments stated
that the NRC addressed determination
of non-uniform exposure for the skin in
a generic information notice rather than
in 10 CFR part 20.

Response: In light of operational
conditions at DOE facilities and to
assure consistent implementation
throughouit the DOE complex, these
provisions are considered sufficiently
imlportant to be retained in the final
rule,

Comment: Record keeping. Commenté
suggested that the proposed rule's
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requirements are much more detailed
than those currently in DOE Order
5480.11 and would be nearly impossible
to achieve because they impose
technically infeasible performance
requirements on the radiation dosimetry
program. Additionally, the resulting
complications to the record keeping
requirements are unwarranted.
Response: Although worded slightly
different, the requirements in this
section are identical to those in DOE
Order 5480.11 and are considered
appropriate for the final rule,

Section 835.206 Limits for the
Embryo/Fetus

(;meent: Use of the ter;:d unborn
child. Commenters suggested replacing
the term “unborn child” with “embryo/
fetus” because this is the term used in
the scientific and medical communities
and has been adopted by the NRC.,

Response and final rule: The term
“‘embryo/fetus” has replaced “unborn
child"” throughout the final rule.

Comment: Johnson g:tnltl?ls Case. :
Commenters question legality o
the proposed rule under Title VII of the
Civil Rights Act of 1964, as amended by
the Pregnancy Discrimination Act in
light of the Supreme Court decision in
International Unicn, UAW v. Johnson
Controls, 111 S.Ct. 1196 (1891).
Additional clarification to include the

hrase “and requests a dose equivalent
imitation for the protection of the
unborn child” after the word
“pregnant” was suggestad.

Response: The limits for the embryo/
fetus do not violate Title VII because a
separate dose limit for embryo/fetus
does not apply unless a woman has
voluntarily declared her pregnancy in
writing to her employer for purposes of
application of the lower dose limit to
the embryo/fetus. The choice of
protection of the embryo/fetus is for the
woman to make, not the employer. The
final rule states that the dac&ratiun of
pregnancy can be voluntarily revoked.

Comment: Use of the term “female
occupational worker.” Comments stated
that reference to female occupational
worker is contradictory and should be
female radiation worker dus to the
definition of radiation worker (i.e., any
individual likely to receive greater than
0.1 rem {1 mSv) in a year).

Reggonsa: For consistency, the final
rule should refer to the proper “class”
of worker. Since the purpose of this
section of the rule is protection of the
embryo/fetus, the protection must bogn
with exposure to the mother. Due to the
Provisions for a uniform exposure rate
over the gestation period, controls may
be instituted at less than the 100 mrem

(1 mSv) level which defines a
radiological worker.

Final rule: The term *“declared
pregnant worker" has been adopted for
use in the final rule to identify a woman
who has voluntarily informed her
employer, in writing, of her pregnancy
for the purpose of exercising reduced
exposure limits for protection of her
embryo/fetus. Maintaining
documentation of the written
declaration of pregnancy has been
added as a requirement in the records
section of the final rule.

Comment: Dose to the embryo/fetus.
Commenters stated that the proposed
rule was not clear whether both external
and internal doses wers to be
considered with respect to the embryo/
fetus dose,

Response and final rule: The limit to
the embryo/fetus considers both internal
and external dose. Provisions have been
added to the individual monitoring
section of the final rule which clarify
monitoring requirements for declared
pregnant workers. External and internal
monitoring is required when a dose
equivalent to the embryo/fetus is
expected to exceed 10 percent of the
dose limit for the embryo/fetus of a
declered pregnant worker.

Comment: Assessing fetal exposure.
The methodology to calculate an
internal dose component for dose to the
embryo/fetus is not provided by ICRP or
NCRP. No ICRP-approved biokinetic
modals exist to accurately determine
fetal exposure. It was also noted that
there were no bickinetic models
available for calculating the dose
equivalent contribution from maternal
intake of radionuclides. ICRP
Publication 60 now recommends that
maternal intake be limited to 1/20 ALI
during the gestation period. Guidance to
comply with the proposed rule’s
re ts was requested.

esponse: No additional provisions
were mada to the final rule which
explicitly address assessing fetal
exposure, DOE has implementation
guidance under development which
addresses the concerns raised regarding
assessment of fetal exposure. This guide
will consider all pertinent information,
including ICRP Publication 60, in its
development. The NRC also has plans to
provide its licensees with a latory
guide addressing this issue. When
available, the regulatory guide will be
reviewed to determine whether it is
applicable to DOE activities.

mment: Embryo/fetus limit

compared to limits for minors and
members of the public. Several
comments that the dose
equivalent limit for the embryo/fetus
was five times greater than the dose

limit for minors or members of the
public.

Response: The Department dose limit
for the embryo/fetus is consistent with
the 1987 Federal Guidance approved by
the President and 10 CFR part 20. This
limit is based on an exposure to the
embryo/fetus during the gestation
period rather than the lifetime exposure
assumed in the basis for the dose limits
for members of the public and minors.
The higher limit provides eccupational
flexibility for the mother.

Comment: Meeting monitoring
requirements. Comments suggested that
meeting the monitoring requirements for
declared pregnant workers will be
difficult to comply with under existing
external dosimetry capabilities without
concurrent time limits on the mother for
access to radiation areas.

Response and final rule: Monitoring is
required when it is likely that 10
percent of the dose limit will be
exceeded, equating to 50 mrem (0.5
mSv). This is well above the detection
limit for dosimetry systems meeting
DOELAP accreditation criteria.

Comment: Frequent dose evaluations.
Commenters requested clarification on
the reference to “‘frequent dose
evaluations.” Of particular concern was
internal dose assessments and the
availability of an acceptable method.

Response: Frequent dose evaluation is
no longer a requirement. Evaluation is
required, through monitoring, whenever
the dose is expected to exceed 10
percent of the dose limit.

Final rule: The final rule has been
modified to require that substantial
variation above a uniform exposure rate
that would satisfy the limits of this
section be avoided.

Comment: Conditions for compliance
when the dose limit is exceeded prior to
pregnancy declaration. Commenters
expressed a concern that an employer
may be in violation of the rule if the
dose limits in §835.2086 were exceeded
prior to pregnancy declaration.

Response and final rule: It is the
employer’s responsibility to limit a
general employes’s total effective dose
equivalent to 5 rems (0.05 Sv) in a year.
Only when a female worker declares her
pregnancy can the employer control the
doss to the embryo/fetus in order to
avoid exceeding the limits provided in
this section. Therefore, if the woman
has exceeded the 500 mrem (5 mSv)
limit prior to declaring pregnancy, the
employer would violate the final rule
only if the “now" declared pregnant
worker was assigned to tasks where
additional occupational exposure is
likely during the remaining gestation
period. :
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Saction 835.207 Limits for Minors

Comment: Precluding employment of
minors. Commenters suggested that this
section be reworded to preclude
employment of persons under 18 years
of age, but allow visits in controlled
areas under stipulated conditions.

Response and final rule: This
comment addresses employment policy
which is beyond the scope of this
regulation.

Comment: Dose limit for minors. The
difference between the proposed rule’s
limit of 100 mrem (1 mSv) per year for
minors and 10 CFR part 20 limit was
observed by commenters.

Response and final rule: The 100
mrem (1 mSv) limit contained in the
final rule is taken from existing
requirements contained in DOE Order
5480.11. :

Section 835.208 Limits for Members of
the Public Entering a Controlled Area

Comment: Limits for members of the
public. Limits in the proposed rule
imply that the public is allowed to enter
areas where the potential of internal
exposure exists. Visitors should not be
allowed to enter Airborne Radioactivity
Areas or Radiation Areas without
appropriate training.

Response: The limit for members of
the public entering a controlled area is
consistent with existing directives and
provides a mechanism to allow
individuals who are not performing
radiological work, such as visiting
dignitaries, access to a DOE site or
facility. Associated with this access may
be some incidental radiation exposure.
This access must be controlled
commensurate with the potential hazard
involved and is typically controlled
through specialized training and
personnel escorts. Protection of
members of the public entering
controlled areas is assured through
compliance with the dose limits
specified in this final rule. Each site or
facility must institute controls sufficient
to assure compliance with the final rule.

Comment: Organ and tissue limits for
members of the public. The proposed
rule limits members of the public
entering a controlled area to an annual
dose equivalent, to any organ or tissue,
to 5 rems (0.05 Sv). 10 CFR part 20
limits exposure of members of the
public in controlled areas to the same
limits as individual members of the
public (total effective dose equivalent of
0.1 rem (1 mSv)). However, 10 CFR part
20 does not discuss the annual dose
equivalent to organs or tissues.

Response and final rule: The dose
equivalent to any organ or tissue in an
individual who receives a total effective

dose equivalent of 100 mrem (1 mSv)
will be less than 5 rems (0.05 Sv).
Therefore, the 100 mrem (1 mSv) whole
body limit is always more restrictive
than the organ dose limit and a separate
organ and tissue limit is not necessary.

Saction 835.209 Concentrations of
Radioactive Material in Air

Final rule: The title of this section was
modified to reflect the deletion of
requirements relative to concentrations
of radioactive material in drinking water
in response to public comments. DOE
Order 5400.5 contains standards for
concentrations of radioactive material in
drinking water; DOE intends to include
similar provisions in subsequent
rulemaking.

Comment: DAC Values. The
requirement for use of DACs should be
deleted or reworded, ensuring that the
reader understands that the DAC values
are supplied as a means for retroactively
controlling exposures from airborne
radioactivity and are themselves not -
limits.

Response: The final rule relies on the
use of DAC values for posting of
airborne radioactivity areas. This is an
affirmative measure to prevent workers
from inadvertently being exposed to
airborne radioactive material.
Additionally, air sampling results are
typically compared to DAC values to
determine the effectiveness of
engineering controls used to minimize
airborne contamination and identify the
need for respiratory protection for
workers.

Comment: Bioassay results. Several
commenters questioned the emphasis
placed on the use of bioassay results in
preference to using air sampling results
to assign internal dose to workers. The
approach discussed in the proposed rule
contrasts with the revised 10 CFR part
20, which allows either method to be
used. Others commented that the use of
personal air samplers or breathing zone
air samples would provide a more
accurate indication of worker intake for
difficult to detect radionuclides.

Res&onse: Demonstrating compliance
with the internal monitoring
requirements of § 835.402 (c) and (d) is
maore difficult for certain radionuclides.
Accordingly, more flexibility is needed
to permit the use of air concentration
values if bioassay data are either
unavailable or inadequate. Additionally,
grovision for the adjustment of DACs

ased on the physical and chemical
characteristics of the material are
contained in appendix A.
Implementation guidance for internal
dosimetry is under development.

Final rule: The final rule has been
modified to provide more latitude in

determining dose from airborne
concentration measurement.

Comment: Consumption of food or
drink within an area controlled for
radiological purposes. Comments stated
that it is not good radiological
protection practice to allow
consumption of food or drink within an
area controlled for radiological
purposes. 10 CFR part 835 should
prohibit or strongly limit consumption
of food or drink in controlled areas.

Response: Eating, drinking, smoking,
and chewin? are typically prohibited in
radiologically controlled areas. There
are circumstances where water is
provided for workers to prevent
dehydration.

Subpart E—Monitoring in the
Workplace

General: A general concern was raised
with regard to the practicality of
implementing the air sampling, radon
monitoring, and release survey
requirements at a remedial action site.
The commenter suggested that remedial
action sites differ from fixed sites for
several reasons, including:

(1) Remedial action sites are
confronted with situations that are in
flux, and

(2) The activities taking place at these
sites do not lend themselves to the
controls and monitoring requirements
that were proposed.

The Department was urged to
recognize the special concerns at a
remedial action site and establish

rovisions that ensure worker safety,
ut do not impede the progress of
remedial actions.

Response: The Department is
sensitive to the comments regarding
remedial action sites. As stated
throughout this preamble, the final rule
is applicable to all DOE facilities
conducting radiological activities as
provided in subpart A. The final rule
allows the flexibility necessary to
accommodate the broad spectrum of
applications within the DOE complex.
As discussed in § 835.101(c), “‘the
content of each RPP shall be
commensurate with the nature of the
activities performed - - ." Where
provisions of the final rule are
genuinely not feasible for a specific
activity, an exemption process for
nuclear safety regulations has been
provided in 10 CFR part 820.

Section 835.401 General Requirements

Comment: Monitoring for changes in
radiological conditions. With regard to
the requirements to monitor individuals
and areas to detect changes in
radiological conditions (§ 835.401(a)(3)),
some commenters were concerned that
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the time interval required to detect
changes was subject to varying
interpretation.

Response and final rule: Although
this concern was specific to airborne
monitoring when high levels of radon
are present, alarming devices are used to
warn workers of changes in radiological
conditions which could affect their
health and safety. Smaller changes
which would be detected through
routine monitoring and would not affect
the workers' health and safety should be
used to indicate adverse trends. This
allows early detection and corrective
action before a problem arises,

Comment: Instrumentation selection
and calibration. Several commenters
suggested that specific instrumentation
requirements be identified in
§835.401(c), including what constitutes
an acceptable calibration program. Some
commenters felt that only in-service
instruments should be required to have
their calibration maintained. The need
to perform routine operability testing
was also questioned by some
commenters.

Response: The words “instruments
used,” as stated in the final rule, refer
to instruments which are available for
use to monitor the workplace.
Operability checks are essential to the
effective use of instrumentation,

Final rule: Incorporated into the final
rule is an editorial change to
§835.401(c)(1) clarifying that
maintenance is conducted on a periodic
basis and calibration is conducted on an
established frequency of at least once
per year. The final rule sets the
minimum standard for instrument
calibration, but more frequent
calibration may be warranted in specific
situations.

Section 835.402 Individual Monitoring

General: As a result of the change
from annual effective dose equivalent
(AEDE) to committed effective dose
équivalent (CEDE), many changes to
individual monitoring requirements
were necessary. These changes included
femoving references to annual effective
dose equivalent and other annual doses
which are no longer applicable. The
term “year”” was specifically defined to
facilitate consistent understanding of
the requirements related to committed
effective dose equivalent,

Comment: Thresholds for individual
Monitoring, Several comments raised
'ssues related to setting thresholds for
individual monitoring. Specific concern
Was expressed with requiring individual
Monitoring at 2 percent of the whole

y limit for occupational exposure
Versus a 10 percent threshold for
Extremity, skin, and lens of the eye.

Differences between DOE and NRC
monitoring thresholds were questioned.
Comments also noted that the proposed
rule contained no monitoring
requirements for minors, members of
the public, or declared pregnant
workers,

Response: Due to the unique and
diverse activities conducted by the DOE,
the Deé)artment has chosen to require
individual whole body monitoring at
levels lower than those required by the
NRC (i.e., at 2% rather than 10% of the
limit).

Under the proposed rule, individual
monitoring would not be explicitly
re%uired for minors or members of the
public entering a controlled area at a
DOE site since these individuals would
not be permitted to exceed the
individual monitoring threshold for
adult workers. Declared pregnant
workers would require monitoring only
if their exposure was expected to exceed
0.1 rem (1 mSv) under the proposed
rule.

Final rule: The Department has
decided to adopt an approach similar to
that used in 10 CFR part 20. The
individual monitoring threshold for
workers remains at 2 percent of the
occupational exposure limit in the final
rule. Individual monitoring is now
required for minors or members of the
ptﬂ)lic likely to exceed 50 percent of the
occupational exposure limits identified
in § 835.207 or § 835.208, respectively,
from either external or internal sources.
Declared pregnant workers would
require individual monitoring if the
were likely to exceed 10 percent of the
limit in § 835.206 from external or
internal sources.

Comment: Personal dosimetry.
Comments questioned the application of
the term “dosimetry.” Other comments
suggested that the proposed rule
implied that an imﬁvidual worker could
be subject to enforcement action if his
dosimetry was improperly worn.

Response: The term “dosimetry” is
used to encompass the instrumentation
and processes used to determine an
individual’s radiation exposure.
Dosimetry may consist o
thermoluminescent dosimeters and
pocket ionization chambers to measure
the level of exposure to external
radiation and the calculations used to
determine internal dose from bioassay
measurement results. Therefore, the
term “dosimetry” is properly used in
the final rule.

Personnel improperly using dosimetry
may be indicative of a management
problem. It is therefore incumbent on
management to ensure that measures are
in place to assure workers are informed
as to the correct procedure for use and

placement of personal dosimeters. This
is typically included in general
employee radiological training. While
individuals who willfully violate these
procedures may be subject to

disciplinary action from their employer,
they would not typically be subject to
regulatory enforcement.

Comment: Methods for monitoring
external radiation exposure. Regulatory
guidance describing appropriate
methods for monitoring external doses
to the skin, extremity, and the lens of
the eye was suggested.

Response an?ﬁnal rule: Regulatory
guidance on external dosime
programs is planned. This guidance will
include methods for monitoring external
radiation exposure to workers.

Comment: Internal dose assessment.
The need for regulatory guidance to
provide the nec digx:lction for the
design and conduct of a bioassay and
internal dose assessment program was
suggested. s .

esponse: Regulatory guidance
addressing this concern is under
development.

Comment: DOELAP. Commenters
were concerned with the requirement
for accreditation of personnel dosimetry
programs in accordance with the DOE
Laboratory Accreditation Program for
Personnel Dosimetry (DOELAP). Since
the DOELAP reference is to be included
in the final rule, the procedures for
altering the technical performance
specifications of the DOELAP program
should also be specified in an
appropriate section of the final rule.
Otherwise, the technical requirements
of DOELAP could be modified in a way
which could cause DOE facilities to
become in non-compliance with the
final rule.

Response and final rule: DOE
considers the requirement for DOELAP
accreditation of personnel dosimetry
programs to be necessary to ensure
accurate and reliable measurements of
personnel dose. The suggestion to
include additional DOELAP procedures
in the final rule is unnecessary; these
procedures are contained in DOE Order
5480.15 and supporting documents
which receive DOE-wide review and
comment prior to all substantive
revisions. Accordingly, no change in the
final rule was made.

Comment: Individual monitoring in
high and very high radiation areas.
Comments suggested the need to require
individual monitorini]for personnel
entering high or very high radiation
areas.

Response and final rule: Section
835.402(a)(4) of the final rule requires
that individuals entering a high or yery
high radiation area be provided and use
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rsonnel dosimetry. This requirement
as been added for two reasons: (1) To
ensure worker protection in the
presence of high radiation areas or fields
and (2) to make the final rule consistent
with the provisions in 10 CFR part 20.
Section 835.403 Area Monitoring

Comment: Air sampling. Several
commenters raised concerns regarding
the requirement promulgated in the
proposed rule.for air sampling in areas
where an individual is likely to be
exposed to greater than 2 percent of the
ALI values. There was some concern
over the dstection capability of the
instrumentation available to analyze air
samples, units of measurement used,
occupanme. ?nd speuﬁ(:al ification mc:jf the
type orm of samplin: uired.

y%:'sponse and final :;Ie:gl‘vr?r% percent
of an ALI is equivalent to 40 DAC-hours.
This limit is appropriately independent
of occupancy time and detecting this
level should not be a problem with
available air sampling techniques.

Comment: Representative sampling.
According to some commenters,
determining whether air samples are
representative at remedial action project
sites is difficult.

Response and final rule: The language
ir* the final rule does not specify the
need for air samples taken as part of
general area monitoring to be
“representative of ambient air” as
originally proposed. Although this
should remain the objective of such
monitoring, representative sampling is
more relevant to sampling used to
assign internal dose. Consequently,

§ 835.209 of the final rule requires that
all surveys be representative when used
for assigning internal dose. In

§ 835.403(a)(1), the final rule requires
that samples be taken in order to “detect
and evaluate the level or concentration
of airborne radioactive material at work
locations,"

Comment: Real-time air monitoring.
Comments tvl:ere received which took
issue with the i nt for real-time
air monitoring to & capable of
measuring at least 8 DAC-hours under
laboratory conditions. The commenters
felt that this requirement was
unreasonable and unnecessary for
several reasons: (1) Real-time air
monitors, such as continuous air
monitors, are not used in the
determination of individual exposure;
(2) the 8 DAC-hour requirement does
not improve worker protection and is
inconsistent with other radiclogical
programs; (3) it causes instrumentation
to be out of compliance without a
supportable basis; and (4) factors such
as dust loading and high radon
backgrounds could affect the

‘aver

establishment of reliable alarm set
points at this level.

Response and final rule: Since 1989,
the Department has recommended in
DOE Order 5480.11 that air monitors be
capable of measuring one DAC when
ed over 8 hours (e.g., 8 DAC-
hours). Consistently since that time,
certain DOE activities have indicated an
inability to meet that recommendation.
Accordingly, DOE has decided to delete
the 8 DAC-hour requirement from the
final rule.

Comment: Real-time air monitoring at
10 percent DAC. The level at which real-
time air monitoring was required was
questioned because the 10 percent of a
DAC value appeared overly
conservative. Additionally, the
requirement to provide real-time air
monitoring at 10 percent of the derived
air concentration should be specified in
terms of temporal and spatial averages
instead of simply DAC because
workplace airborne concentrations are
extremely variable over time and space.

Response: The purpose of real-time
air monitoring is to provide early
warning of an immediate and significant
exposure hazard. The Department
recognizes that the 0.1 DAC threshold is
conservative and may not be directly
indicative of a significant exposure
hazard. Raising this monitorin;
threshold is responsive to public
comments while ensuring the objectives
of real-time air monitoring are met.

The monitoring threshold is stated in
relation to the DAC without a specific
temporal averaging period which is left
to site- c considerations. The
higher hold provides the flexibility
suggested in the comment.

inal rule: The Department has
reconsidered the level at which real-
time air monitoring is required and,
accordingly, has increased this level to
1 DAC in the final rule.

Comment: Use of the term
“sufficient.” The use of the term
“sufficient” in § 835.403(a)(3) is very
broad in scope and not very definitive.

Response: The sensitivity of the real-
time air monitors is dictated by site
situations which include consideration
for the , quantities, and level of
hazard of radioactive material present.
Additional definition is inappropriate
due to the wide scope of activities
within the DOE complex.

Comment: Radiation monitoring,
Several commenters were unclear as to
how to interpret the requirements for
monitoring radiation in the workplace
contained in §835.403(b) of the
proposed rule. Three c issues
were identified in these comments: (1)
What type of instrumentation is
appropriate for stationary instruments,

(2) specifying a threshold for requiring
stationary monitors, and (3) the dose
rate survey requirements are too vague.
Response: (1) With regard to
instrumentation used for stationary
(area) monitoring, the final rule
specifically states that the instruments
must be capable of measuring radiation
dose rates for the purpose of controlling
exposure. In this case, the use of passive
devices, such as thermoluminescent
dosimeters or film badges, would not
meet the requirements of the regulation.
Active monitoring, such as area
radiation monitors with local alarm and
remote indication or portable survey
instruments, would satisfy the
requirements of § 835.403(b). {2) Each
facility has dose rate characteristics
uni&ue to its operation. Therefore, it
would be difficult and inappropriate to
provide details in the final rule as
suggested by the commenters. It is not
the intention of DOE to specify
monitoring thresholds for use of fixed
radiation monitors. The requirement in
the final rule provides flexibility to
allow sites to choose monitoring
methods considering personnel safety
and site-specific restrictions. (3) Dose
rate survey types and frequencies are
usually established at intervals and
locations dependent on the type and
Jevel of hazards associated with the
facility operation. To maintain an
effective program, each facility typically
establishes the appropriate criteria for
orming dose rate surveys based on
the actual work and exposure situations.
The program requirement should be
identified in the site radiation
protection program and implemented by
any necessary site-specific procedure.

Section 835.404 Radioactive :
Contamination Control and Monitoring

Final rule: The title of this section was
changed to remove the emphasis on
surface contamination control and
monitoring since the final rule
addresses contamination control, in
general. The first paragraph,
§835.404(a), reflects this change, and
emphasizes that instrumentation and
t iques are used to “ensure” rather
than “essure’” compliance with the

uirements of this section.
Additionally, the order in which some
of the paragraphs appeared in the
proposed rule has been changed and
presented in a more logical order in the
final rule.

Comment: Volumetric contamination.
Some commenters indicated that the
proposed rule did not address
contamination in the outdoor work
environment, such as contaminated soil
or items with contamination distributed
in the matrix of the material and
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activated materials. Exemption from the specifically identify the requirements commenters. Other commenters
requirements of § 835.404 in these cases and protective measures to be used in disagreed, noting that the proposed rule
was suggested. controlling areas with fixed was inappropriately prescriptive in
Response and final rule: The contamination outside of radiological requiring protective clothing.
Department has not developed areas. Commenters noted the proposed = Commenters noted that the control
enerically applicable criteria for the requirements left approval authority to techniques required in the proposed
e release of material which has been  .the Head of the DOE Operations Office  rule were redundant to other
contaminated in volume (e.g., soil, which could lead to inconsistent requirements in § 835.404. The use of
smelted contaminated material, etc.). application of the protective measures.  the term “preclude” was also discussed.
Appendix D only addresses surface Commenters also indicated the subject  Therefore, the deletion of §835.404(g)
contamination limits and specifically of immobilized fixed surface was suggested.
excludes soil contamination. DOE Order  contamination, such as that covered by Response and final rule: The
5400.5 specifies surface contamination paint or other surface covering, was not Department recognized the redundancy
limits for release of property for addressed. of the requirements for control
unrestricted use, but specifically Response: When considering the techniques and has removed them from
acknowledges that generic volumetric public comments, the Department was §835.404(g) of the final rule. The final
contamination limits are not provided.  in the process of developing controls for rule retains general requirements for
Comment: Contamination control. areas where levels of fixed protective clothing.
The wording in § 835.404(b) was contamination have exceeded those
perceived as too restrictive. Comments  specified in appendix D. These controls Subpart F—Entry Control Program
noted that the word “preclude” means specifically reference treating fixed Section 835.501 Radiological Areas

“to make impossible.” The inadvertent  contamination with paint or other Ax .
transfer of contamination to locations surface covering. Comment: Use of administrative

outside of radiological areas cannot be Final rule: Since the Department has ~ Procedures. Commenters suggested that
precluded, but can be prevented. The now developed standards for these portions of § 835.501(c) and (d) dealing
commenters were concerned with the situations, they are included in the final With the use of administrative

high potential for enforcement action for rule. The proposed rule was modified to Procedures to control entry into

any failure to preclude inadvertent include the detail suggested by some radiological areas were redundant.
contamination, commenters. DOE Operations Office Response: The review of the proposed

Response and final rule: The approval is, therefore, no longer rule in response to public comments
paragraph was rewritten to reflect the required. These changes are reflected in  revealed that this section of the
Department’s concern with regard to the  §835.404 (d) and (e) of the final rule. ~ Proposed rule contained redundant
spread of contamination. The emphasis Comment: Contamination limits. provisions concerning the use of
in the final rule is on preventing the Some comments indicated that this administrative procedures in lieu of
spread of contamination, section failed to provide guidance on physical controls.

Comment: Ad hoc controls. Several personnel and onal property Final rule: Because this redundancy
commenters raised concerns with the contamination limits. could lead to misinterpretation of the
intent of proposed § 835.404(c). These Response and final rule: As currently  intention of DOE in this area, the
concerns indicated confusion regarding  addressed under DOE Order 5480.11, proposed rule was modified as follows:
the actions to be taken upon discovery any detectable contamination on 1. Section 835.501(c)(4): *‘Locked
of contamination outside radiological rsonnel or personal property should  entrance ways; and” was changed to
areas and the limitation of the g: removed by appropriate “locked entrance ways; or”. This change
requirements of the proposed paragraph  decontamination methods before being  was made to emphasize that the use of
only to removable contamination on released. The final rule addresses administrative controls (see following
indoor surfaces. individual monitoring for paragraph) was one acceptable approach

Response and final rule: The entire contamination in § 835.404(f). to entry control as opposed to always
section addresses the measures to be Comment: Monitoring personnel upon being associated with other entry
taken for controlling contaminationin ~ exit from contaminated areas. Some control methods,
the workplace including: (1) comments discussed the need to address 2. Section 835.501(c)(5):

Instruments and techniques used to situations where the monitoring of **Administrative procedure’ was

stect contamination, (2) maintenance rsonnel immediately upon their exit changed to **Administrative controls” to
of appropriate controls to prevent the g;m a contaminated area may be differentiate between a method used to
spread of contamination, (3) postingof  impractical becauss of high background control entry (administrative control)
contaminated areas, and (4) entry and  dose rates or physical limitations, Some  and the procedures used to implement
exit controls, procedures, and commenters also noted that personnel  the methods of entry control.
monitoring. In considering the public contamination monitoring is not 3. Section 835.501(d)(1) was deleted.
Comments on paragraph (c), the DOE appropriate for certain radionuclides, The administrative procedure
staff determined that not including this  such as tritium. requirements are stated in § 835.501(d).
Paragraph in the final rule would be Response and final rule: The final 4. Section 835.501(d)(3) was deleted.
most responsive to the public rule now contains wording which ~The requirements of this provision are
Comments, The controls described in provides flexibility for alternate stated in § 835.501 (c)(5) and (d).
this section are a;:ﬁlicable whetherthe  monitoring procog'ums when personnel 5. The remaining provisions of
Contamination is discovered in monitoring immediately upon exitinga  §835.501(d) were combined into one
®stablished radiological areas or outside contaminated area is not ractical. provision.
of them, Comment: Protective clothing and : d Very Hich

Comment: Fixed contamination control techniques. Additional detail Section 835.502 High and Very Hig
outside of radiological areas. regarding the protective clothing Radiation Areas

mmenters suggested that the requirements contained in the proposed Comment: Access controls for high
Proposed § 835.404(d) be rewritten to rule was suggested by some and very high radiation areas. A
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significant number of comments were -
received concerning the level of entry
controls associated with high and very
high radiation areas and the differences
between this section and the
corresponding sections in 10 CFR part
20. Commenters suggested the following
changes to the proposed rule: (1) Divide
the section in the proposed rule on high
radiation areas into separate sections on
high and very high radiation areas, (2)
apply the access controls for very high
radiation areas to high radiation areas,
(3) clarify the provisions in the

proposed rule for entry control to very
high radiation areas by replacing them
with the provisions in 10 CFR part 20
for entry control to very high radiation
areas containing irradiators, and (4)
ensure that alarms used for entry control
purgoses warn the activity supervisor of
inadvertent entries.

Response: 10 CFR part 20 defines a
very high radiation area as an area
where a worker could be exposed to 500
rads (5 Gy) or more in one hour. This
differs significantly from the definition
in the proposed rule of 5 rems (0.05 Sv)
or more in one hour. Accordingly, the
DOE and NRC entry control
requirements for high and very high
radiation areas differed significantly.
However, to establish greater
consistency in radiation protection
standards, DOE has adopted the NRC
definitions for radiation, high radiation
and very high radiation areas. In light of
this change, DOE has revised the
provisions of the proposed rule for entry
control to high and very high radiation
areas along lines that are similar to 10
CFR part 20. The overall result of these
changes is to increase the levels of
access control for high radiation areas as
suggested by the majority of the
commenters. In terms of dose rates,
stringent entry controls are now
required for radiation fields that could
result in doses greater than 1 rem (0.01
Sv) in an hour as opposed to radiation
fields that could result in a dose greater
than 5 rems (0.05 Sv) in an hour.

Final rule: In response to the change
in definitions of radiation areas coupled
with public comments, the proposed
rule has been revised as follows:

1. The title to this section has been
changed from ““Very high radiation
areas” to “High and very high radiation
areas.” This section has been divided
into § 835 502(a) “High radiation areas"
and § 835.502(b) “Very high radiation
areas."

2. Six methods are presented that
specify acceptable methods of entry
control for high radiation areas. Note
that although the definition of high
radiation area applies to areas
containing radiation fields that could

produce doses greater than 0.1 rem (1
mSy) in an hour, the stringent entry
controls to a high radiation area are not
required unless the radiation field could
produce a dose of 1 rem (0.01 Sv) in an
hour.

3. The proposed rule was revised so
that an alarm that is set off by an
individual entering a high radiation area
alerts the activity supervisor of the
entry.

4. A provision consistent with 10 CFR
part 20 has been added which allows for
direct or electronic surveillance has
been added.

5. A provision was added to the final
rule that requires entry controls which
are more restrictive than those required
for high radiation areas be applied to
very high radiation areas. Unlike the
NRC, there are not significant numbers
of DOE facilities that are similar to each
other. Accordingly, it was not
considered necessary to provide
additional requirements on entry
controls for specific types of facilities or
activities, as the NRC did for irradiators.

Comment: Access controls for field
radiography. It was pointed out that
posting and other controls were not
specified for field radiography.

Response. The posting requirements
of the proposed rule are considered
appropriate for field radiography.
Although the general provisions of
§835.501(a) apply to field radiography,
the proposed rule did not impose
specific requirements applicable to field
radiography, on entry controls to high
and very high radiation areas. Field
radiography was explicitly exempted
from the access control provisions for
high radiation areas.

Final rule: To clarify the DOE position
on entry controls for field radiography,
the statement exempting field
radiography from the provisions of
§ 835.502 was deleted. A new provision
was added to the final rule to provide
a method of entry control that is
compatible with field radiography
operations.

Comment: Exits from radiological
areas. Comments suggested that the rule
incorporate the applicable OSHA
regulations dealing with exits from
potentially hazardous areas.

Response: The provisions of the
proposed rule, § 835.501(e}, stated that
no control(s) shall be installed in any
radiological area that would prevent
rapid evacuation of personnel under
emergency conditions. This provision is
considered sufficient to provide the
nece guidance needed to ensure
the rapid and safe evacuation of
personnel.

Final rule: To clarify the DOE
position, the wording in § 835.502(c)
and § 835.501(e) were made consistent.

Comment: Therapy patients and
radioactive packages. Commenters
pointed out that the proposed rule does
not address access control to areas with
patients receiving radioactive therapy
and areas where radioactive packages
are stored.

Response: DOE has minimal
involvement with administration of
radionuclides to radioactive therapy
patients. Consequently, separate
provisions for these situations are not
included in the final rule. The limits
and controls in the final rule pertain to
all DOE activities conducting
radiological operations, including
radiation therapy.

Comment: Specificity of access
control. Comments suggested that the
level of access control for each
radiological area (i.e., high radiation,
airborne radioactivity, and
contamination areas) be specified.

Response The access control
requirements specific to high and very
high radiation areas have been clarified.
Because of the potential for immediate
danger resulting from entry into other
radiological areas is not as great as for
high and very high radiation areas, the
general provisions of § 835.501 are
considered appropriate for areas not
controlled as high and very high
radiation areas. However, specific
requirements for monitoring equipment
and protective clothing are associated
with entry into some of these areas.
These requirements are specified in
subpart E.

Subpart G—Posting and Labeling
Section 835 601 General Requirements

Comment. Comparison to 10 CFR part
20. Several comments were received
which noted that the provisions for
posting and labeling contained in 10
CFR part 20 should be considered in
part 835. To ensure reasonable and
adequate control of radioactive material
in containers, more specific
requirements and reasonable exceptions
for the posting and labeling of
containers should be incorporated from
10 CFR part 20. Nothing was stated in
the proposed rule regarding posting
areas where radioactive material is
stored. DOE should require the same
posting as required by 10 CFR part 20
to alert personnel in the vicinity of the
presence of radioactive material.

Response: The requirements in the
final rule do not apply to activities or
licensed material that are ted by
the NRC (see §835.1(b)(1) of the final
rule). Section 835 601(a) specifies the
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labelinagl of containers of radioactive

material if adequate warning is not
provided by control measures and
mg:mad posting. Rulemaking on sealed
radioactive source accountability
control which will address
accountability, labeling, storage,
inventory, integrity testing, and control
of radioactive sources is p :
Comment: Standard for signs. The
standard for signs (including the
standard radiation symbol) should be
included in the rule. Guidance must be
provided on obtaining “approved” signs
and identification of the approving
organization within DOE. ANSI trefoil
design should be acceptable to comply
with the tion. Requirements for
the color of the text should be specified.
Response Guidance for DOE
approved signs will be provided in the
regulatory guidance on ing and
labeling. This will include information
on the symbol and acceptable color of
the text. The Department prefers to cite
industry standards, such as ANSI, in
regulatory guidance rather than
codification through regulation.
Comment: Radiation symbol. Typical
radiation warning symbols are magenta
(or p:l:i:le) with a yellow background.
General safety ings use yellow and

black. The use of yellow and magenta

(or purple) would be more informative
and act as a better warning than yellow
ang black. Although th

esponse: ou, e “magenta on
yellow” color scheme has pro:igdod a
unique warning of possible radiation
hazards, the use of “black on yellow” is
also acceptable and consistent with 10
CFR part 20. The fading of the magenta
color in sunlight may reduce the
visibility of the sign in time thereby
diminishing the warning’s effectiveness.
Section 835,602 Controlled Areas

Comment: Posting of controlled areas.
Comments suggested that the reason for
the area being controlled should be
specified on the posting. Posting of
areas should not%e needed when
contamination levels and dose rates
Pose essentially no potential exposure.

Response. Posting of controlled areas
warns workers that they will be entering
&n area where they might encounter
fadicactive material and therefore must
be more vigilant. Howsver, it is not the
Department’s intention that controlled
freas be posted when radiation fields
and radioactive material in these areas
do not require additional posting under
the provisians of § 835.603. Specifying
the reason for posting a controlled area
s Inconsistent with the philosophy of
Providing more definitive posting closer
o the actual hazard (e.g., radiation,
Contamination, or airborne),

Comment: Approval of signs.
Comments suggested that the
requirement for approval of signs used
to g:st controll agsas by DOE seemed
to be unnecessary. Suggestions to
provide guidance specifying the content
required on these signs including the
standard radiation symbol were offered.

Response and final rule: The final
rule has been modified to no longer
require signs used to post controlled
areas be approved by the Head of the
appropriate DOE field organization.
Selection and approval remains the
responsibility of the contractor to avoid
conflict with local security requirements
for posting controlled areas.

Section 835.603 Radiological Areas

General: The proposed rule defined
radiation area, high rediation area, very
high radiation area, and airborne
radioactivity area in conjunction with
the posting requirements for these areas.
These definitions are now included in
§ Bgo&;(a)- Defi p

ment- Definition of area postings.
The terms “radiation area,” “high
radiation area,” and “very hi
radiation area” should be defined in
§835.2 and only describe ific
wording on signs required for posting in
§835.603.

Response and final rule: The
definitions for the terms “radiation
area,” “high radiation area,” and “very
high radiation area” have been included
in § 835.2(a).

Comment: Postings. Comments
suggested that, for consistency with 10
CF:Jan 20, the sign for a radiation area
should read, “CAUTION, RADIATION
AREA."” The sign for a high radiation
area should read, “DANGER, HIGH
RADIATION AREA.” The sign for a very
high radiation area should read,
“DANGER, VERY HIGH RADIATION
AREA.”

Response and final rule: The
requirements for the wording on the
signs have been modified to add the
words “CAUTION"' for radiation areas,
“DANGER” for high radiation areas, and
"GRAVE DANGER" for very high
radiation areas.

Comment: Very high radiation area
dose rate. The dose rate specifications
for very high radiation areas differ from
10 CFR part 20, 5 rems (0 05 Sv) or
greater in 1 hour at 30 cm from the
radiation source versus 500 rads (5 Gy)
in 1 hour at 1 meter from a radiation
source. These limits should be the same
due to the transient nature of
radiological workers.

Response and final rule: The:iiiose rate
specification for a very high radiation
area has been changed tl:ﬂ absorbed
dose in excess of 500 rads (5 Gy) in one

hour at one meter from a radiation
source,

Comment: Posting of dose rate.
Clarification on whether the dose rate
reported on the posting should be based.
on a contact reading or a reading 30 cm
from the source was suggested.
Compliance with the proposed
§835.603(c) would mandate changes to
the posting required for identification of
radiation areas. In contrast to listing the
dose rate rmige on a sign, andsifecﬁve
entry control program provides
radtglogical ixlx)formaﬁorx,a at normal
access points or at specific job sites.
Comments suggested that § 835.603
specify the implementation of an entry
control program through which
personnel entry will be managed.

Response and final rule: The detailed
information regarding the reporting of
specific dose rate information on
required postings has been determined
to be too detailed to be contained in the
final rule. Consequently, the proposed
requirement to post dose rate
information on or in conjunction with
each required sign has not been
includad in the final rule.

Wlith regard to the altamati‘;a of
implementing an entrycontrol program,
§ 835.501(gfsgpeciﬁes at ¥
administrative procedures for activities
in radiological areas be developed
which “require authorizations (to
perform work within the area) that
include work-specific radiation
protection measures specific for the
authorized work.”

Comment: Posting airborne
radioactivity areas. Several commenters
discussed concerns regarding posting of
airborne radioactivity areas at 10
percent DAC. Some stated concern that
the use of instantaneous concentration
values would present economic
difficulties. The comments also stated
that DOE should employ the standard
practice currently utilized by
contractors of averaging concentration
over an 8 hour work shift. Other
comments stated that DOE and NRC
definitions for “airborne radioactivity
areas” should be coordinated to
minimize confusion between similar
work groups. 10 CFR part 20 defines
airborne radioactivity areas as areas
either exceeding the DAC values or an
area in which an individual with no
reéspiratory protection could receive
mare than 0.8 ALI or 12 DAC-hours
(during the hours they are present
during the week).

Response: The reliance on intake or
exposure determined over a period of
time, such as NRC's 12 DAC-hours
during a week, has caused
implementation concerns. NRC
licensees must now consider how many
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hours in a week a worker could be
exposed to airborne radioactive
material. Licensees need this
information to calculate at what percent
of DAC an area will be posted. Many
NRC licensees will be posting at nearly
30 percent of the DAC values (12 DAC-
hours/40 hours=0.3 DAC).

The use of standard air sampling
techniques inherently provides an
average concentration of airborne
radioactivity over the sampling period
(typically per shift or per gay). Rather
than specigyean averaging time period,
and potentially require modification of
facility sampling times, the original
value of 10 percent DAC is retained.
This does not preclude the use of
averaging when determining the need to
post arrborne radioactivity areas.

Comment. Alternate wording.
Allowing the DOE field organization to
determine alternative wording for
radiological signs does not promote
standardization throughout the DOE
complex. To keep from confusing
radiological workers working at
different DOE sites, or even different
facilities within a site, standardization
for posting and labeling is essential.

esponse and final rule: The
statements that allowed alternative
wording for signs posted to delineate
radiological areas have been deleted.

Comment: Posting for areas with
surface contamination. The proposed
rule requires posting of surface
contamination areas whereas 10 CFR
part 20 does not address this subject.

Response: DOE considers that the
posting requirements for surface
contamination areas are essential for
protection of its workers from surface
contamination.

Comment: Distinguishing between
“surface contamination areas’ and
“high surface contamination areas.”
The need to distinguish between
“surface contamination areas’ and
“high surface contamination areas"” was
questioned. Entry requirements will be
the same in most cases. However, if not,
entry requirements and contamination
levels can be clearly stated on the
posting. The separate posting could be
confusing.

Response: Separate posting for surface
and high surface contamination areas is
consistent with the graded approach for
radiation areas. As contamination levels
increase, the level of protective clothing
and other requirements increase. High
surface contamination areas require a
buffer zone between the exit from the
higher level contamination area and any
cleaner area (e.g., exit from a high
surface contamination area to a surface
contamination area or from a surface
contamination area to a clean area).

Separate postings should increase the
employees’ awareness of the level of
radiological hazard associated with the
posted area and would not be confusing.

Comment: Posting of "high surface
contamination areas.” As proposed,
§ 835.603(e) indicated that a high
surface contamination area was to be
posted when the contamination levels
exactly equal the values listed in
apgendix D

esponse and final rule: The final

rule (§ 835.603(f)) has been modified to
read “greater than 100 times the value
listed in appendix D of this part.”

Subpart H—Records

General: Demonstration of
compliance with the provisions of the
rule requires that certain documentation
and records be maintained. The absence
of detailed requirements in the
proposed rule resulted in several
comments requesting clarification for
records required by the rule. The final
rule contains detailed provisions for
records, where appropriate. This detail
will facilitate consistent implementation
of the final rule throughout the DOE
complex.

Final rule: This subpart was
restructured to better organize the
requirements into appropriate sections
for general provisions, individual
monitoring records, monitoring and
workplace records, and administrative
records.

Section 835.701 General Provisions
(Proposed §835.701 Documentation
Requirements)

Comment. Records retention. The
periods for retention of records required
in the proposed rule was not specified.
Comments suggested that periods of
retention be addressed.

Response and final rule. The final
rule has been clarified by adding a new
paragraph requiring that records be
retained until final disposition is
authorized by DOE. Other records
retention provisions are set forth in DOE
Order 1324.2A. It is the Department's
intention that records be retained
consjstent with the principles contained
in DOE Order 1324.2A,

Section 835.702 Individual Monitoring
Records (Proposed 835 701
Documentation Requirements)

Final rule: Numerous changes to the
proposed individual monitoring
requirements were made to reflect the
change from using an AEDE to a CEDE
dose limitation system. Section
835.701(c) and (e) of the proposed rule
were consolidated into § 835.702(a) of
the final rule. Section 835.702(c) of the
final rule reflects numerous editorial

modifications to the provisions
originally proposed in § 835.701(g).

omment- Clarification of
documentation requirements. Several
commenters noted the need for
clarifications in the proposed records
requirements for internal dose
determination, dose to the embryo/fetus,
and data for verification or recalculation
of historical doses.

Response and final rule: The final
rule now contains provisions for records
of estimated intake and radionuclide
identity (§ 835.702(c)(4)(iii)) and dose
equivalent to the embryo/fetus of a
declared pregnant worker
(§ 835.702(c)(6)). Clarification of the
provision in § 835.701(j) of the proposed
rule for records of data necessary to
validate or reassess recorded doses was
included in § 835.702(g) of the final
rule.

Comment. Prior occupational
exposure Several commenters noted
that the proposed rule did not explicitly
require the accounting for occupational
exposure from non-DOE activities. This
could allow individuals to exceed the
annual limit recommendations
contained in the Federal Guidance
apEroved by the President in 1987.

esponse: The Department does not
want any individual ® exceed the
annual occupational exposure limit.
Emphasis must be placed on the need to
determine prior occupational exposure
during the year and maintain records of
this exposure for each affected
individual. Therefore, the final rule
(§835.702(d)) requires that
documentation of all prior occupational
exposure an individual received during
the current year be obtained. This
information will be used to demonstrate
compliance with the provisions of
§835.202 for limiting annual
occupational exposure.

Comment. Lens of the eye Comments
noted that the annual dose equivalent to
the lens of the eye is not typically
assessed at some facilities.

Response: Assessments are made as
applicable for the radiological hazards
encountered. More specifically, records
need to be maintained only if
monitoring was required under
§ 835.402. Therefore, if the lens of the
eye dose equivalent is not required to be
monitored, then records for such
monitoring are not required.

Section 835.703 Monitoring and
Workplace Records (Proposed Section
835 702 Monitoring and Area Control
Records) !
Final rule: Section 835.703(a) in the

final rule consolidates the records

uired regarding the results of
radiological surveys which were
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contained in three different phs
in the propesed rule, Racongme
results of , measurements, and
calculations used to determine
individual occupational exposure from
internal and external sources are
discussed in § 835.703(h) of the final
rule which replaced two hs in
the p rule. Section 835 703(d)
was added to identify the records
required as a result of the provisions for
maintenance and calibration of surve
instrumentation and explicitly state the
requirement implied in § 835.763(a) of
the proposed rule.

mment- Records of the surveys for
the release of personal property.
Commenters stated that it would be
impractical to document results of
surveys for the release of personal
propex:g. Comments indicated that all
items should be surv;yed prior to
release from a controled area to an
uncclmtroflled area, l;ut that only the
results of surveys o ment and
material be documenelgd‘fp

Res; and final rule: Upon

consideration of the public comments,
the Department has removed the
requirements for maintaining records of
surveys of the releass of
pro . it was the Department’s
original intent not to overburden DOE
contractors with excessive record
re%ulremants. Accordingly, the
e addresses records of surveys

kaepin%
final ru
for the release of material and

ecﬂuipment. Records explicitly related to
release requirements of material and
equipment are contained in
§835.1101(d) of the finel rule. The
conditions for permitting release from
radiological areas are specified in

§835 1101 (c) and (d).

Section 835.704 Administrative
Records

General: This section contains the
récords requirements for administrative
provisions in the rule. These include
tra.‘ning and ALARA records, for
exampla,

Comment ALAHA program
documentation. A nwmber of
commenters indicated that the
requirement to have a formal ALARA
Program and maintain the volume of
associated individual and s
records would result in substantial
increased costs due to the manpower
lecessary to support additional record
keeping and procedural requirements.
Several comments wera mads about the
lack of guidance on the retention of
records,

Response: Similer provisions for
fecords to those proposed in the rule
already appear in DOE Order 5480 11.
The final rule provides more details

than the existing Orders and defines the
records to be maintained and
retained to demonstrate compliance
with the final rule.

Final rule: The Department has
included records requirements in the
final rule which are necessary to
document compliance with the
provisions of the rule. The final rule
requires records of ALARA actions for
the radiation protection program and
facility design activities.

Two paragraphs regarding records
requirements which were not addressed
in the proposed rule were added. These
clarify documentation requirements for
provisions contained in the final rule.
Paragraph (c) of this section provides for
documentation of the results of internal
audits. Paragraph (d) of this section
requires that written declarations of
pregnancy of individuals be maintained

An editorial clarification to
§835.703(b) of the proposed rule is now
reflected in § 835.704(e) of the final rule.

Subpart I—Reports to Individuals
Section 835.801 Reports to Individuals

Final rule: The final rule contains
provisions to report radiation exposure
data to individuals following
termination of employment at a DOE
facility and to all DOE workers on an
annual basis. The information
requirements for these reports are
shown in § 835.702(c). Aﬂ.l;ough the
final rule specifically requires an annual
report for each DOE worker, duplicate

ormation need not be provided when
a complete record has been provided
following termination.

Comment: Clarification of the terms
“‘workers” and “employees.” The use of
the terms "“worker{s)” and
“employee(s)” interchangeably in this
para gh was confusing and should be
clarified.

Response: A review of the proposed
rule indicates that the interchangeable
use of the terms “worker(s}” an
“‘employee(s)” detracts from the clarity
of the rule. This source of confusion
could prevent some individuals who
shoulf receive reports under the
provisions of the rule from receiving
thesa reports.

Final rule: The terms “worker{s)” and
“employee(s)” have heen replaced by
the term “individual(s)” throughout the
final rule.

Comment- Termination reports,
Several comments were received
concerning termination reports. Specific
comments were: (1) Allowing a
maximum of 90 days after tarmination

a termination report must be
provided to an individual is too short to
permit proper evaluation of internal

doses in some cases, (2) there are no
provisions for providing an individual
with a written estimate of current year
dose at the time of termination, and (3)
for the case of subcontractor personnel
employed on a temperary basis, does
DOE expect a termination report to be
issued after each termination in the
calendar quarter?

Response: It is the Department’s
position that the 90 day period afier
termination allowed for respanding to a
request for a termination report is
sufficient to allow determination of
internal dose in most cases, Where a
reliable determination of the internal
dose is not available, a statement should
be included in the report to that effect.

The Department agrees with the need
to provide written dose estimates to
individuals terminating employment.
Adopting such a provision will facilitate
the transfer of workers between DOE
facilities and NRC licensed facilities,

For the case of employvees hired on a
temporary basis several times during a
calendar quarter, & termination report is
not required each time the individual's
period of employment ends unless
requested by the employee. However,
even if a termination report is requested
each time an individual’s period of
employment ends, the 90 day period
permitted before the report is provided
to the individual could allow several
terminations to be included in one
termination report. This concemn
reinforces the DOE position t_;mt a
provision permitting written dose
estimates be inclttt:?degd in the final rule.

Final rule: Section 835.801(b) requires
that a written dose estimate be provided
upon‘'request to an employee at the time
of termination.

Comment- Annual report to
individuals. Comments on the annual
report to individuals dealt with
qusstions concerning the specific types
of informatian to bﬁndum this
report, how far back in time cumulative
dose should be assessed from, and who
is responsible for providing these
reports to subcontractor employees.

ponse: The categories of dose
information required to be recorded in
§835.702(c) of the final rule are
required to be included in the annual
report. Cumulative dose is to bhe
recorded from January 1, 1988. The final
rule clearly identifies the contractor as
being responsible for ensuring that
annual occupational exposure
information is provided to individuals
employed at a facility or site.

inol rule: Section 835 801(a) was

revised to provide specific information
on the content of dose reports provided
by DOE facilities and activities to
monitored individuals. The data
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recorded undar § 835.702(c) are
specifically required to be reported.

Comment: Occurrence reporting.
Comments questioned whether
individuals identified in reports
required by proposed § 830.350 must
receive copies of such reports each time
one is transmitted to DOE or do these
individuals need only receive a copy of
the final report.

Response: Copies of reports
containing individual dose information
required under Departmental
requirements for occurrence reporting
and processing must be sent to
individuals identified in these reports,

Comment. Planned special exposure.
Comments recommended providing an
exposure report to individuals no later
than 30 days after a plenned special
exposure.

Response: Section B35.204(e) of the .
final rule requires that reports of doses
received during the planned special
exposure be submitted to DOE.
Accordingly, a copy of this report
should be provided to the exposed
individual.

Final rule: Section 835.801(e) has
been modified to require that reports of
doses received during planned special
exposures be transmitted to the exposed
individual at a time no later than the
time this information is transmitted to
DOE.

Subpart J—Radiation Safety Training

Comment: Training content.
Comments noted that this subpart
provides a welcome feature in that it
clearly allows for the training content to
be specifically tailored to the activities
conducted at a given facility.

Comment: Comparison to 10 CFR part
20 Comments noted that 10 CFR part 20
does not discuss radiation safety
training requirements.

Response: NRC requires radiation
safety training in 10 CFR part 19 DOE
considers the training program
requirements as an essential provision
in the rule.

Section 835 801 General Employees

Comment. Minimum generic subject
matter, DOE Order 5480.11 provides
minimum generic subject matter
standards while the proposed rule did
not. Identifying required subject matter
for occupational worker training will
help standardize such training across
the DOE complex.

Response: Providing the generic
subject matter requirements is
considered too detailed for the rule.
Specific training subject matter is
presented in the DOE standardized core
training.

Comment: Prenatal exposure risk
information. Comments suggested that
this section contained detail which was
more appropriate for a “lower tier
document’ and was inconsistent with
the level of dstail contained in this
subpart. References to providing
prenatal exposure risk information was
also viewed as possibly discriminatory
since radiation safety orientation should
provide information regarding risks to
all occupational workers, not just
women.

Response and final rule: The final
ruls has been modified to omit reference
to specific subject matter requirements.
The DOE standardized core training
provides the subject matter
requirements to be used throughout the
DOE complex. This standardized core
training for radiological workers
includes material on prenatal exposure
risks, the applicable exposure limit, and
DOE policies related to the voluntary
declaration of pregnancy.

Comment: Training to entera
controlled area. Commenters noted that
when a controlled area encompasses a
very large area, such as the Idaho
Chemical Processing Plant or the Oak
Ridge K-25 site, that a facility for
training would have to be set up outside
the controlled area since occupational
workers would be required to be trained
to gain access to the controlled area. It
was suggested that untrained
occupational workers be allowed to be
escorted by trained individuals.
Commenters also suggested modifying
the language in the proposed rule such
as requiring the radiation safety
orientation “prior to potential exposure
to radiation" rather than “admission to
controlled areas” or training be given to
““all occupational workers who may be
granted unescorted access to a
controlled area." Other comments
suggested that the possibility of entry
into a controlled area, rather than
simply the admission to a controlled
area, should be used as a criterion for
requiring the orientation training for
occupational workers,

Response A Departmental objective is
that appropriate protection be provided
to its workers. This includes provisions
for training prior to performing
radiological work or receiving
radiological exposure. For consistency,
the final rule no longer refers to
orientation, but provides training
requirements for general employees,
radiological workers, and radiological

‘control technicians. As presented, the

final rule allows access to controlled
areas prior to training if the individual
will not receive occupational exposure.
Appropriate controls, however, must be

in place to ensure that these personnel
receive no occupational exposure.

Final rule: The final rule has been
modified to require that radiation safety
training be given to general employees
prior to receiving occupational exposure
during access to controlled areas.

Comment: Examinations. Several
commenters questioned the need for
occupational workers entering a
controlled area who receive radiation
safety orientation to demonstrate their
understanding of that material by
passing an examifiation.

Response: Many standard training
practices, especially those in the
commercial nuclear industry, include
requirements for individuals to
demonstrate knowledge through
successful completion of an
examination. This serves to document
that personnel granted unescorted
access understand where access is
permitted and which areas to avoid. The
purpose of the examination is not to
inconvenience individuals, but to assure
a minimal level of knowledge which
assures the individual’s radiation safety.

Comment: Training at other sites or
facilities. Comments suggested deletion
of the reference to “‘at that facility” in
the requirements for radiation safety
orientation discussed in the first
sentence of § 835.901(a) of the proposed
rule. In a similar vein, other comments
questioned if it is required for
employees with certified training from
other sites be examined for knowledge
or radiation safety and suggested that
the reference to training from another
facility is more appropriate for
regulatory guidance.

Response and final rule: Permission
to accept generic training provided by
other sites or facilities is an important
concept and is appropriate for inclusion
in the rule. An individual who has
received the generic training at another
site or facility would only need to be
trained and examined on the site-
specific information. The proposed rule
was modified to accommodate the
transfer of generic radiation safety
training between sites.

Comment: Retraining. Retraining
frequency and clarification as to what
constitutes significant change were
questioned by some commenters. A
suggestion to incorporate retraining
frequency into regulatory guidance was
offered.

Response: Stating the interval at
which retraining is to be provided is
considered essential to this subpart.
Retraining is to be provided to all
general employees who received the
initial training and whose assignment
would require them te enter controlled
areas where they may receive
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occupational exposure. Discretion is
purposely left to the site to evaluate the
significance of changes to radiation
protection policies and procedures.

Section 835.902 Radiological Workers

Comment: Radiological worker’s level
of training. Comments questioned the
discussion in the introductory remarks
of the proposed rule with regard to the
Department’s policy of making safety a
line management responsibility. The
commenter suggested that in order to
achieve this goal, additional training of
radiation workers may be required.

Response: A radiological worker who
is informed, alert, and aware of the
radiological conditions and hazards in
the work area will be able to minimize
exposure while performing work tasks.
Standardized DOE training materials
emphasize the importance of the
worker's role in maintaining radiation
safety.

Comment: Training preceding
assignment. Commenters noted that the
statement that “training shall precede
assignment as a radiation worker, or it
may be concurrent with assignment as
& radiation worker if the woﬂr is
accompanied by and under the direct
supervision of a trained radiation
worker" is contradictory.

Response and final rule The language
in the final rule was changed to clarify
the requirement.

Comment. Level of detail related to
subject matter. Comments indicated a
need to develop more comprehensive
radiation worker training for their
activity. Other comments suggested the
need for additional specificity of subject
matter to clarify the requirements of the
proposed rule, Additional clarification
was requested regarding what is to be
demonstrated as part of the examination
(ie., general radiation safety concepts or
specific tasks, such as self-monitoring
for contamination). Commenters felt the
need to “‘demonstrate” (i.e.,
éncompassing practical factors) should
be determined gy a job/task analysis and
Was inappropriate to be inclucledy in the
Proposed rule. Clarification regarding
what constitutes “demonstration” was
Tequested,

‘esponse: The standardized core
raining currently provides the subject
Matter requirements for radiological
worker training to be used throughout
the DOE complex. Most site-specific
Uaining includes a demonstration (e.g.,
dmm}ng and removing protective
FlOtP{ng and equipment) to verify the
individual’s knowledge and capability
© function safely in radiological areas.

Final rule: The final rule does not
™quire the “demonstration prior to an
Unsupervised assignment.”

Comment: Testing radiological
workers. Comments suggested that the
proposed rule leaves several important
issues related to testing radiological
workers unresolved; such as what to do
with employees failing the exam and
whether or not retraining also includes
re-testing.

Response: The level of detail
requested with regard to administering
and evaluating examinations is
provided in DOE’s standardized core
training decuments,

Comment: Retraining. Comments
suggested deleting the reference to a
retraining frequency of every 2 years
and including it in guidance.

Response: Stating the interval at
which retraining is to be provided is
considered essential to this subpart. The
final rule provides the maximum
allowable time before an individual
must be retrained.

Section 835.903 Radiological Control
Technicians

Comment: Details on methods.
Comments suggested that the proposed
rule was too specific regarding “details
on methods” and recommended this
level of detail be addressed in
implementation guidance.

Response: The specifics of the
training are included in standardized
DOE core training materials. Requiring
classroom and applied training is
considered essential to assure consistent
application of the final rule.

Comment; Training preceding
performance of tasks. Comments noted
that the statement “training shall
precede performance of tasks assigned
to radiation protection technicians, or if
the individual is accompanied by and
under the direct supervision of a trained
person, it may be concurrent with such
task assignments" is contradictory.

Response and final rule: The language
in the final rule was changed to clarify
the requirement.

Subpart K—Design and Control
Section 835.1001 Design and Control

Comment: Terminology. Commenters
felt that this section could be improved
by eliminating the word “workplace”
from the term “controlled workplace
areas,” and requiring that equipment
design as well as facility design be used
as a method to maintain radiation
exgosums as low as reasonably
achievable

Response: The clarification obtained
by accepting the suggested changes will
strengthen this section and reduce
implementation difficulties within the

DOE complex. In addition, the

introductory sentence of this section has

been edited in light of DOE intention to
codify the ALARA process based
primarily on the methods used to
achieve ALARA objectives.

Final rule: Section 835.1001 of the
proposed rule was revised in
accordance with the considerations
discussed above. Because a new
Pprovision to the rule has been added in
response to the following comment, this
section has been listed as § 835.1001(a)
in the final rule.

Comment: Applicability at
remediation sites. Comments strongly
sugiested that the primary methods for
workplace controls described in the
proposed rule will not work at
remediation sites, These sites can only
use administrative controls to regulate
radiation exposure in the workplace.
DOE needs to state that administrative
controls may be used as a primary
control method if physical design
controls are not practical.

Response: Physical design controls for
radiation exposure are intended
Frimarily for use in workplaces that are

ocated within structures providing a
foundation for the installation of these
features. The types of activities
occurring at remediation sites are not
performed within structures, Thus,
physical design controls may be
imFractical and administrative controls
will be required to control radiation
exposure. In addition, it is likely
portions of the decontamination and
decommissioning efforts facing DOE in
the near future will be performed at
locations in which utilization of
physical controls is impractical. To
provide the flexibility necessary to
address these types of activities, DOE
agrees that the proposed rule should be
modified to allow the use of
administrative controls under certain
conditions.

Final rule: Section 835.1001(b) has
been added to the final rule to explicitly
permit the use of administrative
controls for specific activities where the
use of physical design features are
demonstrated impractical.

Section 835.1002 Facility Design and
Modifications

Comment: Design objectives for
controlling personnel expostire. A
number of comments were received
concerning the design objectives for
controlling personnel exposure. Specific
comments were as follows: (1) The time
period over which the design objective
for average exposure levels during
continuous occupancy is to be
maintained should be specified, (2) the
design objective for continuous
exposure should be set at 0.1 rem (1
mSv) from external sources, (3) the
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design objective should be changed to a
design requirement, and (4) an
allowancs for evaluation of the cost
benefit should be added to the
expectation of limiting a radiation
worker's exposure in areas where
exgosum is generally not continuous.

esponse: (1) The Department agrees
that for clarity in implementing the
provisions of this section, the time
{Jeriod over which the average exposure
evels to be maintained should be
specified.

(2) A design objective of 0.1 rem (1
mSv) in one year for continuous
exposure is not considered necessary to
ensure that DOE workers are properly
protected. Tha current design goal of 1
rem (001 Sv)ina for continuous
exposure is one of the occupational
dose limit in § 835.202. Average yearly
dose to individuals exposed at DOE
facilities is only a fraction of this level
as discussed in section I1.B.1.c. The
costs associated with modifying facility
design to reduce exposure rates by 80
percent, when the anticipated dose to
DOE employees could not be greatly
reduced, is not considered necessary
when comparing costs and resulting
benefits.

(3) Changing the design objective to a
design requirement will force all
activities to meet the specific dose
levels specified in the final rule
regardless of any extenuating
circumstances. The requirements in the
proposed rule provide the flexibility to
encompass situations where it is
impractical to meet design goals either
because of excessive costs (cost benefit
considerations) or other extenuating
circumstances.

(4) As previously stated, using the
term "‘design objective’ instead of
“design requirement" provides
allowance for evaluation of the cost
versus benefit in the application of
design features to limit worker
exposure.

inal rule: Section 835.1002(b) was
modified to specify that the design
objective for continuous occupancy is
based upon 2000 hours per year.

Comment: Dose reduction objectives.
The design objective which states,
“under normal conditions to avoid
releases to the workplace atmosphere,”
is intended to prevent internal
exposure. ALARA activities are
expected to optimize AEDE (TEDE in
the final rule). The two objectives,
preventing internal exposure and
optimizing TEDE, are not always
compatible.

Response: The two objectives,
preventing internal exposure and
optimizing TEDE, are not incompatible.
The requirement to avoid releases of

radioactive material to the workplace is
the basic ap to maintaining
control of the workplace and reducing
the probability of internal exposure.
This requirement is intended to reduce
the possibility of a situation occurring
in which an individual could be
internally exposed. However, in cases
where a release of material has
occurred, the objective is to reduce the
total dose received by an individual
from internal and external sources to as
low as reasonably achievable.

Section 835.1003 Control Procedures

Comment: Redundant requirements.
All of the requirements in this section
appear elsewhere in the proposed rule.
If this paragraph is retained, and a DOE
contractor were to violate one of its
requirements, the contractor would also
violate another requirement and thus be
in double jeopardy.

Response: The intent of this section is
to specify requirements for the control
of exposure levels permitted in the
workplace. All other sections of the
proposed rule provide limitations on the
dose actually received by an individual,
but do not place any limitations on
exposure levels permitted in the
workplace. This section provides the
levels of external radiation fields and
concentrations of radioactive material
necessary to demonstrate control of the
workplace environment. Although the
provisions in this section are not
intended to place a contractor in
“double jeopardy,” doses to individuals
that exceed the limits specified in other
parts of the proposed rule are
considered indications that a contractor
is not properly controlling the
workplace environment. Note that
compliance with the provisions of this

. section are intended to be demonstrated

through the methods used for workplace
monitoring specified in subpart E.

Final rule: To clarify the intent of this
section the following changes have been
made to the final rule:

1. The provision in § 835.1003(a) has
been modified to include the use of
design features and administrative
control procedures in the control of the
workplace.

2. All of subpart E, as opposed to
§ 835.402, has been referenced in
§835.1003(b) in regard to the methods
used to demonstrate compliance with
this section. This revision was made to
include the methods used for workplace
monitoring among the methods used to
demonstrate compliance with this
section.

Subpart L—Releases of Materials and
Equipment From Radiological Areas

Section 835.1101 Releases of Materials
and Equipment From Radiological Areas

Comment: Difference from 10 CFR
part 20. The proposed rule addressed
requirements for the release of materials
and equipment from radiological areas
that are not included in 10 CFR part 20.
" Response: Although there are
differences between 10 CFR parts 835
and 20, the purpose of both parts to
regulate the respective activities to
achieve optimal protection for the
worker, public, and environment is
identical. DOE has chesen to address
requirements regarding release of
materials and equipment which the
NRC has chosen not to.

Comment: Clarification for use of this
section, Clarify whether the
requirements in this section of the
proposed rule apply to radiological
areas established for external radiation
control purposes only.

Response: The provisions for release
of contaminated material only apply to
radiological areas established to contro!
surface or airborne radioactive material.
It is expected that an area posted solely
for the presence of external radiation
would not contain material or
equipment with contemination levels
that exceed the levels listed in appendix

‘D. If a contaminated item was found in

a radiological area originally established
only for external radiation control, this
area would be re-posted to indicate the
presence of contamination.

Comment: Requirements for releasing
radioactive material to an uncontrolled
area. Requirements for releasing
radioactive material from controlled
areas and/or radiological areas to an
uncontrolled area should be provided.

Response: Provisions for the release of
radioactive material to uncontrolled
areas are contained in DOE Order
5400.5; DOE intends to incorporate
these provisions in subsequent
rulemaking.

Comment: Remedial action sites. For
remedial action sites, commenters stated
that alternative provisions must be
established which ensure worker safety
and allow for daily release of materials
and equipment from radiological areas
without unduly burdening the
contractor with monitoring and
reporting requirements.

1()Sommgenters noted that the
requirements for release of equipment
from contaminated radiological areas,
when coupled with the requirements for
controlling inadvertent transfer of
removable surface contamination to
locations outside of radiological arees,
are not workable at some remediation
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sites. Similar provisions in existing DOE
Orders have been modified to
accommodate specific operations.
Surveys adequate to demonstrate
compliance with the criteria of this
section, under conditions at remedial
sites, are impossible to perform in a
timely manner, Without the exceptions
described above, the cost of doing
business would escalate.

Response: With regard to worker
protection at remedial action sites,
regulatory guidance is planned which
will address concerns specific to these
operations.

The subject requirements for control
and release of material from radiological
areas are considered basic and necessary
to DOE radiological operations.
Requests for exemptions from these
requirements are highly dependent on
site-specific factors ang compensatory
measures. Such requests for exemptions
must be handled in accordance with 10
CFR part 820.

Comment: Survey requirements for
remedial action sites. Requiring air
sampling, radon monitoring, and release
surveys are neither practical nor feasible
to implement at a remedial action site.

Response: The level and scope of
surveys are dictated by the nature of the
site’s/facility’s operations. As many of
the remedial action site operators’
concerns, as possible, will be addressed
by regulatory guidance. These concerns
may be addressed through the
exemption request process as provided
in 10 CFR part 820. The conditions for
release of materials and equipment from
radiological areas establi to control
surface or airborne radioactive material,
as listed in the proposed rule, were
retained.

Comment Conditional release
criteria. The conditional release criteria
specified in this section should be
modified to reflect the detection
capabilities of available field
instrumentation. The proposed rule
applies to movement of material and
equipment from radiological areas to
controlled areas which implies a level of
control is implemented. Field
instrumentation with the sensitivity to
detect appendix D levels is not
available. Laboratory equipment would
need to be purchased. Existing portable
radiation detection instruments in use at
some sites, which are representative of
the best available technology, are not
capable of detecting some §i’ the
Contamination levels specified in
@ppendix D (e.g,, 90Sr/90Y, 129], 226Rg/
#°Ac). Changing the wording to “‘under
lsboratory conditions” was suggested.

Response and final rule: 'l'hgsﬁ‘)n“al
rule has been modified in appendix D,
Taising the transuranics value from 300

dpm/100 cm? to 500 dpm/100 cm2, Any
other requests for exceptions and
exemptions to the final rule can be
submitted to DOE under the provisions
of 10 CFR part 820

Comment: Control procedures.
Minimally acceptable monitoring and
control procedures for movement of
contaminated materials from one
radiological area to another should be
required and described.

esponse: Regulatory guidance will
be developed describing acceptable
methods for complying with the
provisions of the final rule on the
movement of contaminated material
between radiological areas.

Comment: Removable contamination.
Commenters indicated that
§835 1101(c) of the proposed rule was
unclear since it only addressed fixed
contamination. With the controls
specified in the proposed paragraph,
removable contamination below some
reasonable level should be included in
addition to fixed contamination.

Response and final rule: The final
rule was clarified to include the
provisions for removable contamination
specified in appendix D.

Comment: Release record. Records are
not necessary for release from a
radiological area to a controlled area
because of the continuing control of the
item or material. Comments suggest that
the records requirement be applied only
to the unrestricted release from the
controlled area.

Response: Records of the items
released from a radiological area are
needed to ensure that the item can be
tracked and that the radiological history
of the item is known.

Comment: Survey date. Clarify the
wording, “the date the last monitoring
operation,” so that the intent, “the date
on which the release survey was
performed,” is clear,

Hezonse and final rule: The wording
“the date the last monitoring operation”
was replaced with *the date on which
the release survey was performed.”

Subpart N—Accidents and Emergencies
(Proposed Subpart M)

General: Comments were received on
the appropriateness of the section on
accidents and emergencies in the
De£artment's standards for occupational
radiation protection. Of particular note
was a comparison to 10 CFR part 20,
which does not contain similar
provisions.

Response: In reconsidering the
purpose of this subpart, the Department
provides requirements for controlling
exposures under accident and
emergency conditions. In order to
convey only those requirements

necessary to assure that worker health
and safety is maintained, however, the
subpart was edited to delete sections not
directly applicable to the control of
exposure to DOE employees under
accident and emergency conditions.

Section 835.1301 General Provisions
{(Proposed Section 835.1201
Accidental and Emergency Exposures)

Final rule: The title of this section was
changed to more clearly reflect the
contents of the section. Other changes to
the language in this section were made
in order to assure the uniform
application of the provisions of the final
rule throughout the DOE complex.
These changes were editorial only and
did not affect the technical content of
the language in the rule.

Section 835.1302 Emergency Exposure
Situations. (Proposed Sections 835.1202
General Considerations and 835.1203
Emergency Situations)

Final rule: The title of this section was
changed to reflect clearly the contents of
the section. Guidelines for controlling
emergency exposures were moved into
this section from proposed § 835.1203
and condensed into a tabular format for
easier understanding which clarifies the
Departmental policy regarding
emergency exposures. The final rule
only provides emergency exposure
guidelines for preventing major property
damage and lifesaving or protection of
large populations. Emergency exposure
guidelines for the recovery of deceased
victims are no longer specified in this
rule because such guidelines are more
appropriately covered by site
procedures,

The references to an Emergency
Director were removed since this title
could vary from site to site. This level
of specificity was inconsistent with the
purpose of 5)8 rule to provide
requirements for controlling exposure
under accident and emergency
conditions. Emergency response
directives provide DOE standards
regarding emergency response
organization.

Section 835.1304 Nuclear Accident
Dosimetry. (Proposed Section 835.1204
Nuclear Accident Dosimetry)

Comment- Nuclear accident
dosimetry accuracy. Commenters noted
that this section places accuracy
requirements on nuclear accident
dosimetry which may not be attainable
There does not appear to be a way for
facilities to test tEeir systems against
these criteria because there is no well-
characterized irradiation facility in
operation. The two year implementation
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period may not be sufficient to resolve
this issue,

Response: Although the accuracy
requirements for nuclear accident
dosimetry, as presented in the proposed
rule, an,ﬂarge y identical to the
requirements of DOE Order 5480.11, the
Department acknowledges that
capability to demonstrate compliance
with this accuracy requirement is
subject to availability of an appropriate
irradiation facility.

Final rule: The final rule no longer
contains any language regarding the
accuracy requirements for nuclear
accident dosimetry. The final rule
describes the necessary elements for
nuclear accident dosimetry programs.

Appendix A—Derived Air
Concentrations (DAC) for Controlling
Radiation Exposure to Workers at DOE
Facilities

Comment: Difference between 10 CFR
parts 20 and 835. Commenters noted
that the proposed rule did not contain
the level of detail contained in the
discussion in appendix B to 10 CFR part
20.

Response: DOE emphasizes
determination of internal dose using
bioassay measurements instead of air
monitoring data; therefore, much of the
information in appendix B to 10 CFR
part 20 is not applicable to 10 CFR part
835.

Final rule: The final rule has been
modified to list descriptive derived air
concentration (DAC) information,
formerly addressed in appendix E, in
appendix A.

Comment: Units for derived air
concentrations. The commenter stated
that appendix A is somewhat confusing
by having both pCi and Bq listed. It was
suggested to either list one value or list
the isotope once and list both values in
the same location.

Response: Use of the SI units is
discussed in response to comments in
subpart A of the final rule. Federal
Guidance Report No. 11 presents both
1Ci and Bq units, while 10 CFR part 20
uses only pCi.

Final rule: The tables presented in the
proposed rule have been edited. These
tables now list each isotope and both
uCi and Bq values together.

Comment: DAC tables. Comments
suggested that an additional footnote be
added which would allow the facility to
specify which set of DAC tables
(conventional or SI units) would be
used.

Response and final rule: The final
rule has been edited to present both
units in a clear format for reference with
scientific standards. However, to assure
consistent application of the regulation,

the final rule has been modified to
specify the use of special units.

Comment: Dose conversion factors for
222Rn. Commenters noted that there are
no dose conversion factors for 222Rn
documented in Federal Guidance Report
No. 11. It is further suggested that a DOE
guidance document be developed
describing the acceptable methods for
assessing, monitoring, and reporting a
worker’s dose that is caused by
exposure to radon and its tpmgeny.

esponse: Footnote 4 of the proposed

rule states that the values presented for
protection from radon combined with
its short-lived daughters are based on
information given in ICRP Publication
32: “Limits for Inhalation of Radon
Daughters by Workers” and Federal
Guidance Report No. 11. Although the
values for protection against radon are
not in Federal Guidance Report No. 11,
a discussion on radon and its decay
products is provided in section TI of the
report, Information for assessing dose
from radon exposure will be provided in
regulatory guidance currently under
development.

Appendix D—Surface Radioactivity
Values

Final rule: Editorial changes were
made to correct t phical errors.

Comment: Conditional release at
“below detectable levels.” Comments
recommended that a caveat be added to
appendix D to allow conditional release
at “below detectable levels” where the
appendix D levels cannot be verified
with currently available state-of-the-art
field instrumentation.

Comment: Instrument detection
capabilities for transuranics. Comments
suggested that the values in appendix D
for transuranics should indicate use of
an instrument capable of detecting 300
dpm under laboratory conditions but
should recognize that it is currently
impossible to reliably meet such values
under all possible conditions in the
field.

Response and final rule: The final
rule has been modified in appendix D,
raising the transuranics value from 300
dpm/100 cm? to 500 dpm/100 cm2. Any
other requests for exceptions and
exemptions to the rule can be submitted
to DOE under the provisions of 10 CFR
part 820.

Comment: Contamination levels for
14C and tritium. Commenters requested
that a set of limits be established for
tritium, one of the most prevalent
nuclides found in research protocols at
DOE sites. Comments suggested that
guidance on contamination limits for
both removable and fixed plus
removable contamination fevels for sH
and 14C be provided. Comments also

suggested that the proposed limit be
published in the Federal Register for
public review and comment. It was
recommended the tritium
contamination limits be set at 10,000
dpm/100 cmz2.

Response: The contamination levels
for 14C are provided in the “beta-gamma
emitters” group. The contamination
levels for tritium will be provided in an
amendment to this rule and issued for
public comment.

Comment: Footnote 3 applicability.
Comments stated that it is not clear if
footnote 3 is applicable only for
assessments of fixed plus removable
contamination values, or if it is also
applicable for removable values.

Response: Footnote 3 is applicable to
the total value of fixed and removable
contamination.

Appendix E—Derived Air
Concentrations for Controlling
Radiation Exposure to Workers at DOE
Facilities

Comment: Comparison to 10 CFR part
20. Comments noted that the proposed
rule does not contain the level of detail
contained in the discussion section in
appendix B of 10 CFR part 20.

Response and final rule: Appendix E
provided descriptive information on
other appendices. The final rule has
been modified to place this information
into the respective appendix.

VI. Review Under Executive Order
12291

Executive Order 12291, Federal
Regulations, requires that a regulatory
impact analysis be prepared prior to the
promulgation of a “major rule.” The
DOE has concluded that this action is
not a “major rule™ for purpose of the
Executive Order because its
promulgation will not result in any of
the following:

(1) An annual effect on the economy
of $100 million or more;

(2) A major increase in costs or prices
for consumers, individual industries,
Federal, State, or local government
agencies, or geographic regions; or

(3) Significant adverse effects on
competition, employment, investment,
productivity, innovation, or on the
ability of United States based
enterprises to compete in domestic or
export market.

Pursuant to section 3(c) of E.O. 12291,
this rule was submitted to the Director

of the Office of Mana?:ent and
Budget. The Director has concluded his
review under that Executive Order.
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VIL Final Regulatory Flexibility
Analysis

This final rule was reviewed under
the Regulatory Flexibility Act of 1980,
Pub. L. 96-354, which requires
preparation of a regulatory flexibility
analysis for any rule that is likely to
have significant economic impact on a
substantial number of small entities.
DOE certifies that this regulation will
not have a significant economic impact
on a substantial number of small
entities; therefore, no regulatory
flexibility analysis has been prepared.

VIIL Paperwork Reduction Act
Statement

The information and reporting
requirements in this part are not
substantially different from existing
reporting requirements contained in
DOE contracts with DOE prime
contractors covered by this rule. Some
new reporting requirements are required
for subcontractors and suppliers to the
DOE contractors covered gy this rule.
DOE will submit the collection of any
new information requests concerning
this rule to the Office of Management
and Budget for approval in accordance
with the Paperwork Reduction Act of
1980, 44 U.S.C. 3501.1 et seq., and the
procedures implementing that Act, 5
CFR 1320.1 et seq.

IX. Finding of No Significant
Environmental Impact

The DOE has reviewed the
promulgation of 10 CFR part 835 under
the National Environmental Policy Act
(NEPA) of 1969 (42 U.S.C. 4321 et seq.)
and the Council on Environmental
Quality regulations for implementing
NEPA. The Department has completed
an Environmental Assessment and on
the b?ii.ifg of that information has issued
a Finding of No Significant Impact
(FONSI) for this rule. The ;
Environmental Assessment and FONSI
are available for inspection at the DOE
Freedom of Information Reading Room,
1E-190, 1000 Independence Ave. SW.,
Washington DC 20585, between the
hours of 9 a.m. and 4 p.m., Monday
through Friday, except Federal holidays.

X. Review Under Executive Order
12612

Executive Order 12612, 52 FR 41 685
(October 30, 1987) requires that
regulations, rules, legislation, and any
other policy actions be reviewed for any
substantial direct effects on States, on
the relationship between the National
Government and the States, or in the
distribution of power and
tesponsibilities among various levels of
Sovernment. If there are sufficient
substantial direct effects, then the

Executive Order requires preparation of
a federalism assessment to be used in all
decisions involved in promulgating and
implementing a policy action.

This rule will not have a substantial
direct effect on the institutional
interests or traditional functions of
States.

XI. Review Under Executive Order
12778

Section 2 of Executive Order 12778
instructs each agency subject to
Executive Order 12291 to adhere to
certain requirements in promulgating
new regulations and reviewing existing
regulations. These requirements, set
forth in paragraphs 2(a) and (b)(2),
include eliminating drafting errors and
needless ambiguity, drafting the
regulations to minimize litigation,
providing clear and certain legal
standards for affected legal conduct, and
promoting simplification and burden
reduction. Agencies are also instructed
to make every reasonable effort to
ensure that the regulation; Specifies
clearly any preemptive effect; describes
any administrative proceedings; and
defines key terms. DOE certifies that the
final rule meets the requirements of
paragraphs 2 (a) and (b) of Executive
Order 12778.

List of Subjects in 10 CFR Part 835

Emergency radiation exposures,
Nuclear material, Occupational safety
and health, Radiation exposures,
Radiation protection, Radioactive
material, Reporting and record keeping
requirements, Safety during
emergencies, Training.

Issued in Washington, DC, on November 1,
1993.

Tara O'Toole,

Assistant Secretary, Environment, Safety and
Health.

For the reason set forth in the
preamble, title 10, chapter III, of the
Code of Federal Regulations is amended
gzladding a new part 835 as set forth

ow.

PART 835—0OCCUPATIONAL
RADIATION PROTECTION

Subpart A—General Provisions

Sec.

835.1 Scope.

835.2 Definitions.

835.3 General rule.

835.4 Radiological units.

Subpart B—Radlation Protection Programs
835.101 Radiation protection programs.
835.102 Internal audits.

Subpart C—Standards for Internal and

External Exposure

835.201 [Reserved]

835.202 Occupational exposure limits for
general employees.

835.203 Combining internal and external
dose equivalents resulting from DOE
activities.

835.204 Planned special exposures.
835.205 Determination of compliance for
non-uniform exposure of the skin.

835.206 Limits for the embryo/fetus.

835.207 Limits for minors.

835.208 Limits for members of the public
entering a controlled area.

835.209 Concentrations of radioactive
material in air,

Subpart D—{Reserved]
Subpart E—Monitoring in the Workplace

835.401 GCeneral requirements.

835.402 Individual monitoring.

835.403 Area monitoring.

835.404 Radioactive contamination control
and monitoring.

Subpart F—Entry Control Program

835.501 Radiological areas.

835502 High and very high radiation areas,
Subpart G—Posting and Labeling

835.601 General requirements.

835.602 Controlled areas.

835.603 Radiological areas.

Subpart H—Racords

835.701 General provisions.

835.702 Individual monitoring records.
835.703 Monitoring and workplace records,
835.704 Administrative records.

Subpart I—Reports to Individuals

835.801 Reports to individuals.

Subpart J—Radiation Safety Training
835.901 General employees.

835.902 Radiological workers.

835.903 Radiological control technicians.

Subpart K—Design and Control

835.1001 Design and control.
835.1002 Facility design and modifications.
835.1003 Control procedures.

Subpart L—Releases of Materlals and

Equipment From Radliological Areas

835.1101 Releases of materials and
equipment from radiological areas.

Subpart M—{Reserved]

Subpart N—Accidents and Emergencies

835.1301 General provisions.

835.1302 Emergency exposure situations.
835.1303 [Reserved]

835.1304 Nuclear accident dosimetry
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Appendix A to Part 835—Derived Air
Concentrations (DAC) for Controlling
Radiation Exposure to Workers at DOE
Facilities

Appendix B to Part 835—Alternative
Absorption Factors and Lung Retention
Classes for Specific Compounds

Appendix C to Part 835—Derived Air
Concentrations (DAC) for Workers From
External Exposure During Immersion in a
Contaminated Atmospheric Cloud

Appendix D to Part 835—Surface
Radioactivity Values

Appendix E to Part 835—{Reserved]
Authority: 42 U.S.C. 2201; 7191.

Subpart A—General Provisions

§835.1 Scope.

(a) General. The rules in this part
establish radiation protection standards,
limits, and program requirements for
protecting individuals from ionizing
radiation resulting from the conduct of
DOE activities.

(b) Exclusion. The requirements.in
this part do not apply to:

(1) Activities that are regulated
through a license by the Nuclear
Regulatory Commission or a State under
an Agreement with the Nuclear
Regulatory Commission, including
activities certified by the Nuclear
Regulatory Commission under section
1701 of the Atomic Energy Act;

(2) Activities conducted under the
authority of the Director, Naval Nuclear
Propulsion Program, as described in
Pub. L. 98-525;

(3) Activities conducted under the
Nuclear Explosives and Weapons Safety
Program relating to the prevention of
accidental or unauthorized nuclear
detonations; or

(4) Background radiation, radiation
doses received as a patient for the
purposes of medical diagnosis or
therapy, or radiation doses received
from voluntary participation in medical
research programs.

§835.2 Definitions.

{a) As used in this part:

Airborne radioactive material or
airborne radioactivity means radioactive
material in any chemical or physical
form that is dissolved, mixeg.
suspended, or otherwise entrained in
air.

Airborne radioactivity area means any
area where the measured concentration
of airborne radioactivity, above natural
background, exceeds or is likely to
exceed 10 percent of the derived air
concentration (DAC) values listed in
appendix A or appendix C of this part.

ALARA means “As Low As is
Reasonably Achievable,” which is the

approach to radiation protection to
manage and control exposures (both
individual and collective) to the work
force and to the general public to as low
as is reasonable, taking into account
social, technical, economic, practical,
and public policy considerations. As
used in this part, ALARA is not a dose
limit but a process which has the
objective of attaining doses as far below
the applicable limits of this part as is
reasonably achievable.

Ambient air means the general air in
the area of interest (e.g., the general
room atmosphers), as distinct from a
specific stream or volume of air that
may have different properties.

Annual limit on intake (ALI) means
the derived limit for the amount of
radioactive material taken into the body
of an adult worker by inhalation or
ixﬁesﬁon in a year. ALI is the smaller
value of intake of a given radionuclide
in a year by the reference man (ICRP
Publication 23) that would result in a
committed effective dose equivalent of 5
rems (0.05 sievert) or a committed dose
equivalent of 50 rems (0.5 sievert) to any
individual organ or tissue. ALI values
for intake by ingestion and inhalation of
selected radionuclides are based on
Table 1 of the U.S. Environmental
Protection Agency’s Federal Guidance
Report No. 11, Limiting Values of
Radionuclide Intake and Air
Concentration and Dose Conversion
Factors for Inhalation, Submersion, and
Ingestion, published September 1988.
This document is available from the
National Technical Information Service,
Springfield, VA,

Background means radiation from:

(i) Naturally occurring radioactive
materials which have not been
technologically enhanced;

(ii) Cosmic sources;

(iii) Global fallout as it exists in the
environment (such as from the testing of
nuclear explosive devices);

(iv) Radon and its progeny in
concentrations or levels existing in
buildings or the environment which
have not been elevated as a result of
current or prior activities; and

(v) Consumer products containing
nominal amounts of radioactive material
or producing nominal amounts of
radiation. :

Bioassay means the determination of
kinds, quantities, or concentrations,
and, in some cases, locations of
radioactive material in the human body,
whether by direct measurement or by
analysis, and evaluation of radioactive
materials excreted or removed from the
human body.

Calibration means to adjust and/or
determine either:

(i) The response or reading of an
instrument relative to a standard (e.g.,
primary, secondary, or tertiary) orto a
series of conventionally true values; or

(ii) The strength of a radiation source
relative to a standard (e.g., primary,
secondary, or tertiary) or conventionally
true value.

Contamination area means any area
where contamination levels are greater
than the values specified in appendix D
of this part, but less than or equal to 100
times those levels.

Continuous air monitor (CAM) means
an instrument that continuousl
samples and-measures the levels of
airborne radioactive materials on a
“real-time” basis and has alarm
capabilities at preset levels.

Contractor means any entity under
contract with the Department of Energy
with the responsibility to perform
activities at a DOE site or facility.

Controlled area means any area to
which access is managed in order to
protect individuals from exposure to
radiation and/or radioactive material.
Individuals who enter only the
controlled area without entering
radiological areas are not expected to
receive a total effective dose equivalent
of more than 100 mrem (0.001 sievert)
in a year.

Declared pregnant worker means a
woman who has voluntarily declared to
her employer, in writing, her pregnancy

' forthe purpose of being subject to the

occupational exposure limits to the
embryo/fetus as provided in § 835.206.
This declaration may be revoked, in
writing, at any time by the declared
pregnant worker,

Derived air concentration (DAC)
means, for the radionuclides listed in
appendix A of this part, the airborne
concentration that equals the ALI
divided by the volume of air breathed
by an average worker for a working year
of 2000 hours (assuming a breathing
volume of 2400 m3), For the
radionuclides listed in appendix C of
this part, the air immersion DACs were
calculated for a continuous, non-
shielded exposure via immersion in a
semi-infinite atmospheric cloud. The
value is based upon the derived
airborne concentration found in Table 1
of the U.S. Environmental Protection
Agency'’s Federal Guidance Report No.
11, Limiting Values of Radionuclide
Intake and Air Concentration and Dosé
Conversion Factors for Inhalation,
Submersion, and Ingestion, published
September 1988. This document is
available from the National Technicsl
Information Service, Springfisld, VA.

DOE activities means an activity taken
for or by the DOE that has the potentia!
to result in the occupational exposuré 0
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an individual to radiation or radioactive
material. The activity may be, but is not
limited to, design, construction,
operation, or decommissioning. To the
extent appropriate, the activity may
involve a single DOE facility or
operation or a combination of facilities
and operations, possibly including an
entire site.

Entrance or access point means an
location through which an individu
could gain access to areas controlled for
the purposes of radiation protection.
This includes entry or exit portals of
sufficient size to permit human entry,
irrespective of their intended use.

General employee means an
individual who is either a DOE or DOE
contractor employee; an employee of a
subcontractor to a DOE contractor; or a
visitor who performs work for or in
conjunction with DOE or utilizes DOE
facilities.

High contamination area means any
area where contamination levels are
greater than 100 times the values
specified in appendix D of this part.

High radiation area means any area,
accessible to individuals, in which
radiation levels could result in an
individual receiving a deep dose
equivalent in excess of 0.1 rem (0.001
sievert) in 1 hour at 30 centimeters from
the radiation source or from any surface
that the radiation penetrates.

Individual means any human being.

Member of the public means an
individual who is not occupationally
exposed to radiation or radioactive
material. An individual is not a
“member of the public” during any
period in which the individual receives
occupational e A

Minor means an individual less than
18 years of age.

Monitoring means actions intended to
detect and quantify radiological
conditions,

Nonstochastic effects means effects
due to radiation exposure for which the
severity varies with the dose and for
which a threshold normally exists (e.g.,
radiation-induced opacities within the
lens of the eye).

_ Occupational exposure means an
individual’s to ionizing
radiation (external and internal) as a
result of that individual’s work
issignment. Occupational exposure
does not include planned special
Xposures, exposure received as a
medical patient, background radiation,
or voluntary participation in medical
research p; i

Person means any individual,
Corporation, partnership, firm,
issociation, trust, estate, public or
Private institution, group, Government
fgency, any State or political

subdivision of, or any political entity
within a State, any foreign government
or nation or other entity, and any legal
successor, representative, agent or
agency of the foregoing; provided that
person does not include the Department
or the United States Nuclear Regulatory
Commission.

Radiation means ionizing radiation:
alpha particles, beta particles, gamma
rays, X-rays, neutrons, high-speed
electrons, high-speed protons, and other
particles capable of producing ions.
Radiation as used in this part, does not
include non-ionizing radiation, such as
radio- or micro-waves, or visible,
infrared, or ultraviolet light.

Radiation area means any area
accessible to individuals in which
radiation levels could result in an
individual receiving a deep dose
equivalent in excess of 0.005 rem (0.05
millisievert) in 1 hour at 30 centimeters
from the source or from any surface that
the radiation penetrates.

Radiological area means any area
within a controlled area which must be
posted as a “radiation area,” “high
radiation area,” “very high radiation
area,” “‘contamination area,” “high
contamination area,” or “airborne
radioactivity area” in accordance with
§835.603.

Radiological worker means a general
employee whose job assignment
involves operation of radiation
producing devices or working with
radioactive materials, or who is likely to
be routinely occupationally exposed
above 0.1 rem (0.001 sievert) per year
total effective dose equivalent,

Representative, as applied to the
sampling of radioactive material, means
sampling in such a manner that the
sample closely approximates both the
amount of activity and the physical and
chemical properties of the material (e.g.,
particle size and solubility in the case
of air sampling of the aerosol to which
workers may be exposed).

Stochastic effects means malignant
and hereditary diseases for which the
probability of an effect occurring, rather
than its severity, is regarded as a
function of dose without a threshold for
radiation protection purposes.

Survey means an evaluation of the
radiological conditions and potential
hazards incident to the production, use,
transfer, release, disposal, or presence of
radioactive material or other sources of
radiation. When appropriate, such an
evaluation includes a physical survey of
the location of radioactive material and
measurements or calculations of levels
of radiation, or concentrations or
quantities of radicactive material
present,

Very high radiation area means any
area accessible to individuals in which
radiation levels could result in an
individual receiving an absorbed dose
in excess of 500 rads (5 grays) in one
hour at 1 meter from a radiation source
or from any surface that the radiation
penetrates.

Year means the period of time
beginning on or near January 1 used to
determine compliance with the
provisions of this part. The starting date
of the year used to determine
compliance may be changed provided
that the change is made at the beginning
of the year and that no day is omitted
or duplicated in consecutive years.

(b) As used in this part to describe
various aspects of radiation dose:

Absorbed dose (D) means the energy
absorbed by matter from ionizing
radiation per unit mass of irradiated
material at the place of interest in that
material. The absorbed dose is
expressed in units of rad (or gray) (1 rad
= 0.01 gray).

Collective dose means the sum of the
total effective dose equivalent values for
all individuals in a specified
population. Collective dose is expressed
in units of person-rem (or person-
sievert).

Committed dose equivalent (Hr.so)
means the dose equivalent calculated to
be received by a tissue or organ over a
50-year period after the intake of a
radionuclide into the body. It does not
include contributions from radiation
sources external to the body. Committed
dose equivalerit is expressed in units of
rem (or sievert).

Committed effective dose equivalent
(Hg.s0) means the sum of the committed
dose equivalents to various tissues in
the body (Hr.s0), each multiplied by the
appropriate weighting factor (w)—that
is, Hg so = ZwrHr s0. Committed effective
dose equivalent is expressed in units of
rem (or sievert).

Cumulative total effective dose
equivalent means the sum of the total
effective dose equivalents recorded for
an individual for each year of
employment at a DOE or DOE contractor
site or facility, effective January 1, 1989.

Deep dose equivalent means the dose
equivalent derived from external
radiation at a depth of 1 cm in tissue.

Dose equivalent (H) means the
product of absorbed dose (D) in rad (or
gray) in tissus, a quality factor (Q), and
other modifying factors (N). Dose
equivalent is expressed in units of rem
(or sievert) (1 rem = 0.01 sievert).

Effective dose equivalent (Hg) means
the summation of the products of the
dose equivalent received by specified
tissues of the body (Hy) and the
appropriate weighting factor (wr)—that
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is, He = ZwrHr. It includes the dose
from radiation sources internal and/or
external to the body. The effective dose
equivalent is expressed in units of rem
(or sievert).

External dose or exposure means that
ortion of the dose equivalent received
om radiation sources (e.g., “external

sources”) outside the body.

Extremity means hands and arms
below the elbow or feet and legs below
the knee.

Internal dose or exposure means that
portion of the dose equivalent received
from radioactive material teken into the
body (e.g., “internal sources"’).

Lens of the eye dose equivalent means
the external exposure of the lens of the
eye and is taken as the dose equivalent
at a tissue depth of 0.3 cm.

Quality factor means the principal
modifying factor used to calculate the
dose equivalent from the absorbed dose;
the absorbed dose (expressed in rad or
gray) is multiplied by the appropriate
quality factor (Q).

(i) The quality factors to be used for
determining dose equivalent in rem are
shown below:

QUALITY FACTORS

Radiation type sy o

X-rays, gamma rays, positrons,
electrons  (including tritium
beta particles)

Neutrons, < 10 keV ...

Neutrons, > 10 keV :

Protons and singly-charged
particles of unknown energy
with rest mass greater than
one atomic mass unit

Alpha particles and multiple-
charged particles (and par-
ticles of unknown charge) of
unknown energy 20

When data are insufficient to iden-
tify the energy of the neutrons, a quality factor
10 shall be used.

(ii) When spectral data are sufficient
to identify the energy of the neutrons,
the following mean quality factor values
may be used:

QUALITY FACTORS FOR NEUTRONS

[Mean quality factors, @ (maximum value in a
30-cm dosimetry phantom), and values of
neutron flux density that deliver in 40 hours,
a maximum dose equivalent of 100 mrem
{0.001 sievert).]

QUALITY FACTORS FOR NEUTRONS—
Continued

[Mean quality factors, @ (maximum value in a
30-cm dosl , and values of
neutron flux density that deliver in 40 hours,
a maximum dose equivalent of 100 mrem
(0.001 sievert).)

Neutron flux

Mean qual- density
(cm =28~1)

Neutron energy
(MeV)

Shallow dose equivalent means the
dose equivalent deriving from external
radiation at a depth of 0.007 cm in
tissue,

Total effective dose equivalent (TEDE)
means the sum of the effective dose
equivalent (for external exposures) and
the committed effective dose equivalent
(for internal exposures). For purposes of
compliance with this part, deep dose
equivalent to the whole body may be
used as effective dose equivalent for
external exposures.

Weighting factor (wt) means the
fraction of the overall health risk,
resulting from uniform, whole body
irradiation, attributable to specific tissue
(T). The dose equivalent to tissue, T, is
multiplied by the appropriate weighting
factor to obtain the effective dose
equivalent contribution from that tissue.
The weighting factors are as follows:

WEIGHTING FACTORS FOR VARIOUS
TISSUES

Weighting
!actgr. W

Neutron flux
densi

Mean qual- sity
(cm -28-1)

ity factor

Neutron energy
(MeV)

2.5 x 10 ¢ ther-

mal 680
680
560

0.25
0.15
0.12

WEIGHTING FACTORS FOR VARIOUS
Tissues—Continued

Weighting
ft«:ﬁg:‘.1 Wt

1.00

Whole body means, for the purposes
of external exposure, head, trunk
(including male gonads), arms above
and including the elbow, or legs above
and including the knee.

(c) Terms defined in the Atomic
Energy Act and not defined in this part
are used consistent with the meanings
given in the Act.

(d) As used in this part, words in the
singular also include the plural and
words in the masculine gender also
include the feminine and vice versa, as
the case may be.

§835.3 General rule.

(a) No person or DOE personnel shall
take or cause to be taken any action
inconsistent with the requirements of:

(1) This part; or

(2) Any program, plan, schedule, or
other process established by this %ag

(b) With respect to a particular DOE
activity, contractor management shall be
responsible for compliance with the
requirements of this part.

c) Where there is no contractor for s
DOE activity, DOE shall ensure
implementation of and compliance with
the reguirements of this part.

(d) Nothing in this part shall be
construed as limiting actions that may
be necessary to protect health and
safety.

§835.4 Radiological units.

Unless otherwise specified, the
quantities used in the records required
by this part shall be clearly indicated in
special units of curie, rad, or rem,
including multiples and subdivisions of
these units. The SI units, becquerel (Bg),
gray (Gy), and sievert (Sv), are only
provided parenthetically in this part for
reference with scientific standards.
These SI units are not authorized for use
in records required under this part.

Subpart B—Radiation Protection
Programs
§835.101 Radiation protection programs.

(a) A DOE activity shall be conducted
in compliance with a documented
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radiation protection program (RPP) as
approved by the DOE,

(b) The DOE may direct or make
modifications to a RPP.

(c) The content of each RPP shall be
commensurate with the nature of the
activities performed and shall include
formal plans and measures for applying
the as low as reasonably achievable
(ALARA) process to occupational
exposure. :

(d) The RPP shall specify the existing
and/or anticipated operational tasks that
ars intended to be within the scope of
the RPP, Except as provided in
§835.101(i), any task outside the scope
of a RPP shall not be initiated until an
update of the RPP is approved by DOE.

(e) The content of the RPP shall
address, but shall not necessarily be
limited to, each requirement in this part.

() The RPP shall include plans,
schedules, and other measures for
achieving compliance with regulations
of this part. Compliance with this part
shall be achieved no later than January
1, 1996.

() The RPP for an existing activity
shall be submitted to DOE no later than
January 1, 1995,

(h) An update of the RPP shall be
submitted to DOE;

(1) Whenever a change or an addition
to the RPP is made;

(2) Prior to the initiation of a task not
within the scope of the RPP; or

(3) Within 180 days of the effective
date of any modifications to this part.

(i) Changes, additions; or updates to
the RPP may become effective without
prior Department approval only if the
changes do not decrease the
effectiveness of the RPP and the RPP, as
changed, continues to meet the
requirements of this part. Proposed
changes that decrease the effectiveness
of the RPP shall not be implemented
without submittal to and approval by
the Department.

()) An initial RPP or an update shall |
be considered approved 180 days after
its submission tinless rejected by DOE at
an earlier date,

§835.102 Internal audits.

Internal audits of all functional
elements of the radiation protection
Program shall be conducted no less
Tequently than every 3 years and shall
include program content and
mplementation.

Subpart C—Standards for Internal and
External Exposure

§835.201 [Reserved]

§835.202 Occupational exposure limits for
general employees.

(a) The occupational exposure to
general employees resulting from DOE
activities, other than planned special
exposures under § 835.204 and
emergency exposure situations under
§835.1302, shall be controlled so the
following annual limits are not
exceeded:

(1) A total effective dose equivalent of
5 rems (0.05 sievert);

(2) The sum of the deep dose
equivalent for external exposures and
the committed dose equivalent to any
organ or tissue other than the lens of the
eya of 50 rems (0.5 sievart);

(3) A lens of the eye dose equivalent
of 15 rems (0.15 sievert); and

(4) A shallow dose equivalent of 50
rems (0.5 sievert) to the skin or to any
extremity.

(b) All occupational exposure
received during the current year shall be
included when demonstrating
compliance with § 835.202(a).

(c) Exposures from background,
therapeutic and diagnostic medical
radiation, and voluntary participation in
medical research programs shall not be
included in dose records or in the
assessment of compliance with the
occupational exposure limits.

§835.203 Combining internal and external
dose aquivalents resulting from DOE
activities,

(a) The total effactive dose equivalent
during a year shall be determined by
summing the effective dose equivalent
from external exposures and the
committed effective dose equivalent
from intakes during the year. For
purposes of compliance with this part,
deep dose equivalent to the whole body
may be used as effective dose equivalent
for external exposures.

(b) Determinations of the effective
dose equivalent shall be made using the
weighting factor values provided in
§835.2.

(c) For the case of uniform external
irradiation of the whole body, a
weighting factor (wy) equal to 1 may be
used in the determination of the
effective dose equivalent,

§835.204 Planned special sxposures.

(a) A planned special exposure may
be authorized for a radiological worker
to receive doses in addition to and
accounted for separately from the doses
received under the limits specified in
§835.202(a), provided that each of the
following conditions is satisfied:

(1) The planned special exposure is
considered only in an exceptional
situation when alternatives that might
prevent a radiological worker from
exceeding the limit in § 835.202(a)(1)
are unavailable or impractical;

(2) The contractor management (and
employer, if the employer is not the
contractor) specifically requests the
planned special exposure, in writing;
and

(3) Joint written approval from the
appropriate DOE Headquarters program
office and the Assistant Secretary for
Environment, Safety and Health is
received.

(b) Prior to requesting an individual to
participate in an authorized planned
special exposure, the individual's dose
from all previous planned special
exposures and all doses in excess of the
occupational dose limits shall be
determined.

(c) An individual shall not receive a
planned special exposure that, in
addition to the doses determined in
§835.204(b), would result in a dose
exceeding the following:

(1) A total effective dose equivalent of
5 rems (0.05 sievert) in the current year;
and

(2) A cumulative total effective dose
equivalent of 25 rems (0.25 sievert).

(d) Prior to a planned special
exposure, written consent shall be
obtained from each individual involved.
Each individual shall be:

(1) Informed of the purpose of the
planned operations and procedures to
be used;

(2) Informed of the estimated doses
and associated potential risks and
specific radiological conditions and
other hazards which might be involved
in performing the task; and

(3) Instructed in the measures to be
taken to keep the dose ALARA
considering other risks that may be
present. :

(e) Records of the conduct of a
planned special exposure shall be
maintained and a written report
submitted within 30 days after the
planned special exposure to the
approving organizations identified in
§835.204(a)(3).

() The dose from planned special
exposures is not to be considered in
controlling future occupational dose of
the individual under § 835.202(a), but is
to be included in records and reports
required under this part.

§835.205 Determination of compliance for
non-uniform exposure of the skin.

(a) Non-uniform exposures of the skin
from X-rays, beta radiation, and/or
radioactive material on the skin are to
be assessed as specified in this section.
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{b) For purposes of demonstrating
compliance with § 835.202(a)(4),
assessments shall be conducted as
follows:

(1) Area of skin irradiated is 100 cm?
or more. The non-uniform dose
equivalent received during the yeer
shall be averaged over the 100 cm? of
the skin receiving the maximum dose,
added to any uniform dose equivalent
also received by the skin, and recorded
as the shallow dose equivalent to any
extremity or skin for the year.

(2) Area of skin irradiated is 10 cm2
or more, but is less than 100 cm2. The
non-uniform dose equivalent (H) to the
frradiated area received during the year
shall be added to any uniform dose
equivalent also received by the skin and
recorded as the shallow dose equivalent
to any extremity or skin for the year. H
is the dose equivalent averaged aver the
1 cm2 of skin receiving the maximum
absorbed dose, D, reduced by the
fraction f, which is the irradiated area in
cmz2 divided by 100 cm2 (i.e., H=D)}. In
no case shall a value of f less than 0.1
be used.

(3) Area of skin irradiated is less then
10 cm?. The non-uniform dose
equivalent shall be averaged over the 1
cm 2 of skin receiving the maximum
dose. This dose equivalent shall:

(i) Be recorded in the individual's
occupational exposure history as a
special entry; and -

(ii) Not be added to any other shallow
dose equivalent to any extremity or skin
recorded as the dose equivalent for the
year.

§835.206 Limits for the embryoffetus.

(a) The dose equivalent limit for the
embryo/fetus from the period of
conception to birth, as a result of
occupational exposure of a declared
pregnant worker, is 0.5 rem (0.005
sievert).

(b) Substantial variation above a
uniform exposure rate that would satisfy
the limits provided in § 835.206(a) shall
be avoided.

(c) If the dose equivalent to the
embryo/fetus is determined to have
already exceeded 0.5 rem (0.005 sievert)
by the time & worker declares her
pregnancy, the declared pregnant
worker shall not be assigned to-tasks
where additional occupational exposure
is likely during the remaining gestation
periocd.

§835.207 Limits for minora.

Any miner exposed to rediation and/
or radioactive materfal during direct on-
site access st a DOE site or facility shall

not exceed 0.1 rem (0,001 sievert) total
effective dose equivalent in a year.

§835.208 Limits for members of the public
entering & controlled area.

Any member of the public exposed to
radiation end/or radicactive material
during direct on-site access at a DOE
site or facility shall not exceed 0.1 rem
(0.001 sievert) total effective dose
squivalent in a year.

§835.209 Concentrations of radicsctive
material in alr.

(a) The derived air concentration
(DAC) values given in appendices A and
C to this part shall be used in the
control of occupational exposures to
airborne radicactive material.

(b) With regard to inhalation
exﬁ;n:as and external exposures from
airborne radionuclides, compliance
with this part shall be demonstrated
through conformity with § 835.101 and
§ 835.202 which establishes the
applicable regulatory limits.

¢c) The estimation of internal dose
shall be based on bioassay data rather
than air concentration values unless
bioassay data are:

(1) unavailable;

(2) inadequate; or

(3) internal dose estimates based on
representative air concentration values
are demonstrated to be as or more
accurate,

Subpart D—{Reserved]

Subpart E—Monltoring In
Workplace :

§835.401 General requirements.

(a) Monitoring of individuals and
areas shall be performed to:

(1) Demonstrate compliance with the
regulations in this ‘ﬁam

2) Document radiological conditions

in the workplace;

(3) Detect changes in radiclogical
conditions;

(4) Detect the gradual buildup of
radioactive material in the workplace;

and

(5) Verify the effectiveness of
engineering and process controls in
containing radioactive material and
reducing radiation exposure.

(b) Area monitoring in the warkplace
shall be routinely performed, as
necessary, to identify and control
potential sources of personnel exposurs
to radiation and/or radioactive meterial.

(c) Instruments used for monitoring
end contamination control shall be:

(1) Periodically maintained and
calibrated on an established frequency
of at least once per yeer;

(2) Appropriats for the typefs), levels,
and energies of the radiation(s)
encountered;

(3) Appropriate for existing
environmental conditions; and

(4) Routinely tested for operability.

§835.402 Individual monitoring.

(a) For the purpose of monitoring
individual exposures to external
radiation, personnel dosimetry shall be
provided to and used by:

(1) Radiological workers who, under
typical conditions, are likely to receive
one or mors of the following:

{i) An effective dose equivalent to the
whole body of 0.1 rem (0.001 sievert) or
more in & year;

(ii) A shallow dose equivalent to the
skin or to any extremity of 5 rems (0.05
sievert) or more in a year;

(iii) A lens of the eye dose equivalent
of 1.5 rems (0.015 siavert) or more in a

ear;

S (iv) A deep dose equivalent from
external exposures to any organ or
tissue other than the lens of the eye of
5 rems (0.05 sievert);

(2) Declared pregnant workers who
are likely to receive from external
sources a dose equivalent to the
embryo/fetus in excess of 10 percent of
the applicable limit in § 835.206;

(3) Minors and members of the public
likely to receive, in 1 year, from extemnal
sources, a dose in excess of 50 percent
of the applicable limits in § 835.207 or
§835.208, respactively; or

(4) Individuals entering a high or very
hi% radiation area.

) Personnel external dosimetry
programs shall be adequate to
demonstrate compliance with § 835.202,
including routine dosimeter calibration
and conformance with the requirements
of the DOE Laboratory Accreditation
Pr for Personnel Dosimetry.

(c) For the purpose of monitoring
individual exposures to internal
radiation, internal dose evaluation
programs (including routine bioassay
programs) shall be conducted for:

(lg)m Radiological workers who, under
typical conditions, are likely to receive
0.1 rem (0.001 sievert) or more
committed effective dose equivalent,
and/or 5 rems (0.05 sievert) or more
committed dose equivalent to any orgél
or tissue, from all occupational
radionuclide intakes in a year;

- (2) Declared pregnant workers likely
to receive an intake resulting in a dosé
equivalent to the embryo/fetus in excés
of 10 percent of the limit stated in
§835.206; or :

(3) Minors and members of the public
who are likely to receive, in 1 ysar, &l
intake resulting in a committed effecti¥é
dose equivalent in excess of 50 percent
of the limits stated in § 835.207 or
§ 835.208, respectively.

(d) Internal dose evxluaﬁon programé
shall be adequate to demonstrate
compliance with § 835.202.




Federal Register / Vol. 58, No. 238 / Tuesday, December 14, 1993 / Rules and Regulations 65491

§835.403 Area monitoring.

(a) Measurements of radioactivity
concentrations in the ambient air of the
workplace shall be performed as
follows:

(1) Air sampling shall be performed in
occupied areas where, under typical
conditions, an individual is likely to
receive an annual intake of 2 percent or
more of the specified ALI values. For a
given radionuclide and lung retention
class, the ALI is the product of the DAC
listed in appendix A of this part and the
constant 2.4x10° ml, Samples shall be
taken as necessary to detect and
evaluate the level or concentration of
airborne radioactive material at work
locations.

(2) Real-time air monitoring, using
continuous air monitors as defined in
§835.2, shall be performed in normally
occupied areas where an individual is
likely to be exposed to a concentration
of airborne radioactivity exceeding 1
DAC as specified in appendix A of this
part or where there is a need to alert
potentially exposed individuals to
unexpected increases in airborne
radioactivity levels,

(3) For the airborne radioactive
material that could be encountered, real-
time air monitors shall have alarm
capability and sufficient sensitivity to
alert potentially exposed individuals
that immediate action is necessary in
order to minimiza or terminate
inhalation exposures,

(b) Monitoring of radiation in the
workplace shall be performed using
stationary (area) or portable radiation
instruments, or a combination thereof.
The instruments shall be readily
available and shall be capable of
measuring ambient radiation dose rates
for the purpose of controlling radiation
exposures.

§835.404 Radioactive contamination
control and monitoring.

(a) Instruments and techniques used
for radioactive contamination
monitoring and control shall be
adequate to ensure compliance with the
rec&x:irements specified in this section,

) Appropriate controls shall be
maintained and verified which prevent
the inadvertent transfer of removable
Contamination to locations outside of
radiological areas under normal
Operating conditions.

(c) Any area in which contamination
levels exceed the values specified in
Appendix D of this part shall be:

1) Posted in accordance with
§835.603; and

(2) Controlled in a manner
“mmensurate with the physical and
themical characteristics of the
tontaminant, the radionuclides present,

and the fixed and removable
contamination levels,

(d) Areas with fixed contamination
exceeding the total radioactivity values
specified in appendix D of this part may
be located outside of radiological areas
provided the following conditions are
met:

(1) Removable contamination levels
are below the levels specified in
appendix D of this part;

2) Unrestricted access to the area is
not likely to cause any individual to
receive a total effective dose equivalent
in excess of 0.1 rem (0,001 sievert) in a
year;

(3) The area is routinely monitored;

(4) The area is clearly marked to alert
personnel of the contaminated status;

(5) Appropriate administrative
procedures are established and
exercised to maintain control of these
areas; and :

(6) Dose rates do not exceed levels
which would require posting in
accordance with § 835.603.

(e) Entry control pursuant to § 835.501
and posting pursuant to § 835.603 are
not required for areas with fixed
contamination meeting the conditions of
§835.404(d).

(f) Appropriate monitoring to detect
and prevent the spread of contamination
shall be performed by individuals
exiting radiological areas established to
control removable contamination and/or
airborne radioactivity.

(8) Protective clothing shall be
required for entry to areas in which
removable contamination exists at levels
exceeding those specified in appendix D
to this part.

Subpart F—Entry Control Program

§835.501 Radiologlcal areas.

(a) Personnel entry control shall be
maintained for each radiological area.

(b) The degree of control shall be
commensurate with existing and
potential radiological hazards within
the area.

(c) One or more of the following
methods shall be used to ensure control:

(1) Signs and barricades;

(2) Control devices on entrances;

(3) Conspicuous visual and/or audible
alarms;

(4) Locked entrance ways; or

(5) Administrative controls.

(d) Administrative procedures shall
be written as necessary to demonstrate
compliance with the provisions of this
section. These administrative
procedures shall include actions
essential to ensure the effectiveness and
operability of barricades, devices,

arms, and locks. Authorizations shall
be required to perform specific work

within the area and shall include
specific radiation protection measures.

(e) No control(s) shall be installed at
any radiological area exit that would
prevent rapid evacuation of personnel
under emergency conditions.

§835.502 High and very high radiation
areas.

(a) High radiation areas. One or more
of the following features shall be used
for each entrance or access point to a
high radiation area where radiation
levals exist such that an individual
could exceed a deep dose equivalent to
the whole body of 1 rem (0.01 sievert)
in any one hour at 30 centimeters from
the source or from any surface that the
radiation penetrates: :

(1) A control device that prevents
entry to the area when high radiation
levels exist or upon entry causes the
radiation level to be reduced below that
level defining a high radiation area;

(2) A device that functions
automatically to prevent use or
operation of the radiation source or field
while personnel are in the area;

(3) A control device that energizes a
conspicuous visible or audible alarm
signal so that the individual entering the
high rediation area and the supervisor of
the activity are made aware of the entry;

(4) Entryways that are locked. During
periods when access to the area is
required, positive control over each
entry is maintained;

(5) Continuous direct or electronic
surveillance that is capable of
preventing unauthorized entry;

(6) A control device that will
automatically generate audible and
visual alarm signals to alert personnel in
the area before use or operation of the
radiation source and in sufficient time
to permit evacuation of the area or
activation of a secondary control device
that will prevent use or operation of the
source.

(b) Very high radiation areas. In
addition to the above requirements,
additional measures shall be
implemented to ensure individuals are
not able to gain access to very high
radiation areas when dose rates are in
excess of the posting requirements of
§835.603(c).

(c) No control(s) shall be established
in a high or very high radiation area that
would prevent rapid evacuation of
personnel.

Subpart G—Posting and Labeling

§835.601 General requirements.

(a) Working areas that require posting
because of the presencs, or potential
presence, of radiation and/or radioactive
material are delineated in the
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subsequent paragraphs of this section.
Radioactive items or containers of
radioactive materials, shall be
individually labeled if adequate
warning is not provided by control
measures and ired posting.

(b) DOE approved signs, labels, and
radiation symbols silixal be &:;ad u}:
identify areas specified in this su :

(c) lgquired Signs and labels ahagim
have a yellow background. The
radiation symbol shall be black or
magenta.

(d) Signs required by this subpart
shall be clear and conspicuously posted
and may include radiological protection
instructions.

(e) The posting requirements in this
section may be modified to reflect the
special considerations of DOE activities
conducted at private residences. Such
modifications shall provide the same’
level of protection to individuals as the
existing provisions in this section.

§835.602 Controlled areas.

(a) Each access point to a controlled
area (as defined in § 835.2) shall be
posted, identifying it as a controlled
area, whenever radioactive material
and/or radiation fields which would
require posting under § 835.603 may be
present in the area.

(b) Signs used for this purpose may be
selected by the contractor to avoid
conflict with local security
requirements.

§835.603 Radiological areas.

Each access point to a radiclogical
area (as defined in § 835.2) shall be
posted with conspicuous signs bearing
the wording provided in this section.

(a) Radiation Area. The words
“Caution, Radiation Area” shall be
posted at any area accessible to
individuals in which radiation levels
could result in an individual receiving
a deep dose equivalent in excess of
0.005 rem (0.05 millisievert) in 1 hour
at 30 centimeters from the source or
from any surface that the radiation
penetrates.

(b) High Radiation Area. The words
*Danger, High Radiation Area" shall be
posted at any area accessible to
individuals in which radiation levels
could result in an individual receiving
a deep dose equivalent in excess of 0.1
rem (0.001 sievert) in 1 hour at 30
centimeters from the radiation source or
from any surface that the radiation
penetrates.

(c) Very High Radiation Area. The
words "‘Grave Danger, Very High
Radiation Area” shall be posted at any
area accessible to individuals in which
radiation levels could result in an
individual receiving an absorbed dose

in excess of 500 rads (5 grays) in one
hour at 1 meter from the radiation
source or from any surface that the
radiation penetrates.

(d) Airborne Radioactivity Area. The
words "“Caution, Airborne Radioactivity
Area” ghall be posted for any occupied
area in which airborne radioactivity
levels exceed, or are likely to exceed, 10
percent of the DAC valus listed in
appendix A or appendix C of this part.

&‘; Contamination Area. The words
“Caution, Contamination Area" shall be

where contamination levels
exceed values listed in appendix D of
this part, but are less than or equal to
100 times those values.

(f) High Contamination Area. The
words “Danger, High Contamination
Area’ shall be ed where
contamination levels are greater than
100 times the values listed in appendix
D of this part.

Subpart H—Records

§835.701 General provisions.

(a) Records shall be maintained to
document compliance with this part
and with radiation protection programs
required by § 835.101.

%L)iUnless otherwise specified in this
subpart, records shall be retained until
final disposition is authorized by DOE.

§835.702 Individual monitoring records.

(a) Records shall be maintained to
document doses received by all
individuals for whom monitoring was
required pursuant to § 835.402 and
doses received during planned special
exposures, accidents, and emergency
conditions.

(b) The results of individual external
and internal dose measurements that are
performed, but are not required by
§ 835.402, shall be recorded. Recording
of the non-uniform shallow dose
equivalent to the skin caused by
contamination on the skin (see
§ 835.205) is not required if the dose is
less than 2 percent of the limit specified
for the skin in §835.202(a)(4).

(c) The records required by this
section shall:

(1) Be sufficient to evaluate
compliance with § 835.202;

(2) Be sufficient to provide dose
information necessary to complete
reports required by subpart I of this part
and by Departmental requirements for
occurrence reporting and processing;

(3) Includs the following quantities
for external dose received during the

yeer:
(i) The effective dose equivalent from
external sources ofradiation (deep dose
equivalent may be used as effective dose
equivalent for external exposure);

(ii) The lens of the eye dose

valent;

(iii) The shallow dose equivalent to
the skin; end

(iv) The shallow dose equivalent to
the extremities.

(4) Include the following quantities
for internal dose resulting from intakes
received d the year:

(i) Committed effective dose
equivalent;

(if) Committed dose equivalent to any

or tissue of concern; and

iiii) Estimated intake and identity of
radionuclides.

(5) Include the following quantities
for the summation of the external and
internal dose: =

(i) Total effective dose equivalent in a

ear;

(ii) For eny organ or tissue assigned
an internal dose during the year, the
sum of the deep dose equivalent from
external and the committed
dose equivalent to that organ or tissue;

and

(iii) Cumulative total effective dose
equivalent received from external and
internal sources while employed at the
site or facility, since January 1, 1989.

(8) Include the dose equivalent to the
embryo/fetus of a declared pregnant
worker.

(d) Documentation of all occupational
exposure received during the current
year shall be obtained when
demonstrating compliance with
§ 835.202(a). In the absence of formal

rds of cvaicus occupational
exposure during the year, a written
estimate signed by the individual may

be £

(e) Egoﬂs shall be made to obtain
records of prior years occupational
internal and external exposure.

(f) The records specified in this
saction that are identified with a
specific individual shall be readily
available to that individual.

(g) Data necessary to allow future
verification or reassessment of the
recorded doses shall be recorded.

(h) All records required by this
section shall be transferred to the DOE
upon cessation of activities at the site
that could cause exposure to
individuals.

§835.703 Monitoring and workplace
rocords.

The following information shall be
documented and maintained:

{a) Results of surveys far radiation
and radioactive material in the
workplace as required by §§ 835.401,
835.403, and 835.404;

{b) Results of surveys, measurements,
and calculstions used to determine
individual occupational exposure from
external and internal sources;
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(c) Results of surveys for the release
of material and equipment as required
by § 835.1101(d); and

(d) Results of maintenance and
calibration performed on:

(1) Instruments used for area
monitoring and contamination control
as required by § 835.401; and

(2) Devices used for individual
monitoring as required by §§835.401
and 835.402.

§835.704 Administrative records.

(a) Training records shall be
maintained, as necessary, to
demonstrate compliance with
§§835.901, 835.902, and 835.903.

(h) Action.;; taken to ma'mltain
occupational exposures as low as
reasonably achievable, including the
actions required for this purpose by
§835.101, as well as iacirity design and
control actions required by §§ 835.1001,
835.1002, and 835.1003, shall be
documented.

(c) Records shall be maintained to
document the results of internal audits
and other reviews of program content
and implementation.

(d) Written declarations of pregnancy
shall be maintained.

(¢) Changes in equipment, techniques,
and procedures used for monitering in
the workplace shall be documented.

Subpart I—Reports to Individuals

§835.801 Reports to Individuals.

(a) Radiation exposure data for
individuals monitored in accordance
with § 835.402 shall be reported as
specified in this section. The
information shall include the data
required under § 835.702(c). Each
notification and report shall be in
writing and include: the DOE site or
facility name, the name of the
individual, and the individual’s social
security number or employee number.
_(b) Upon the request from an
individual terminating employment,
records of exposure shall be provided to
that individual as soon as the data are
available, but not later than 90 days
after termination. A written estimate of
the radiation dose received by that
employee based on available
information shall be provided at the
time of termination, if requested.

(c] Each DOE- or DOE-contractor-
Operated site or facility shall, on an
annual basis, provide a radiation dose
'port to each individual monitored

uring the year at that site or facility in
fccordance with § 835.402.

(d) Detailed information concerning
iy individual’s exposure shall be made
ailable to the individual upon request
ofthat individual, consistent with 8:9

prov§sions of the Privacy Act (5 U.S.C.
552a).

() When a DOE contractor is required
to report to the Department, pursuant to
Departmental requirements for
occurrence reporting and processing,
any exposure of an individual to
radiation and/or radioactive material, or
planned special exposure in accordance
with § 835.204(e), the contractor shall
also provide that individual with a
report on his or her exposure data
included therein. Such report shall be
transmitted at a time not later than the
transmittal to the Department.

Subpart J—Radlation Safety Training

§835.901 General employees.

(a) All general employees shall be
trained in radiation safety prior to
receiving occupational exposure during
access to controlled areas at a DOE site
or facility. Allowance may be made for
previous DOE fraining on generic
radiation safety topics (i.e., those not
specific to a site or facility), provided
the training was received at another
DOE site or facility within the past 2
years. Documentation of the previous
training shall clearly identify the
individual’s name, date of training,
topics covered, and name of the
certifying individual. The knowledge of
radiation safety possessed by general
employees shall be verified by
examination.

(b) Retraining shall be previded when
there is a sig;nigcant change to radiation
protection policies and procedures that
affect general employees and shall be
conducted at intervals not to exceed 2
years.

§835.902 Radiological workers.

Radiological worker training programs
and retraining shall be established and
conducted at intervals not to exceed 2
years to familiarize the worker with the
fundamentals of radiation protection
and the ALARA process. Training shall
include both classroom and applied
training. Training shall either precede
assignment as a radiological worker or
be concurrent with assignment as a
radiological worker if the worker is
accompanied by and under the direct
supervision of a trained radiological
worker. Radiological worker training not
specific to a given site or facility may be
waived provided that: This training has
been received at another DOE site or
facility within the past 2 years; there is
provision of proof-of-training in the
form of a certification document
containing the individual’s name, date
of training, and specific topics covered;
and an appropriate official has certified
the training of the individual. The

knowledge of radiation safety possessed
by radiological workers shall be verified
by examination prior to an
unsupervised assignment. The training
shall include procedures specific to an
individual’s job assignment. The level of
training is to be commensurate with
each worker’s assignment.

§835.903 Radiologlical control tachnicians.

Training and retraining programs for
radiological control technicians shall be
established and conducted at intervals
not to exceed 2 years to familiarize
technicians with the fundamentals of
radiation protection and the proper
procedures for maintaining exposures
ALARA. This program shall include
both classroom and applied training.
The training shall either precede
performance of tasks assigned to
radiological control technicians or be
concurrent with such task assignments
if the individual is accompanied by and
under the direct supervision of a trained
individual. The required level of
knowledge of radiation safety possessed
by radiological control technicians shall
be verified by examination to include
demonstration prior to any
unsupervised work assignment. The
training program shall include
procedures specific to the site or facility
where the technician is assigned. The
level of training shall be commensurate
with the technician’s assignment.
Allowance may be made for previous
DOE training on generic radiation safety
topics (i.e., those noet specific to a site
or facility), provided the training was
received within the past 2 years.
Documentation of the previous training
shall clearly identify the individual's
name, date of training, topics covered,
and name of the certifying individual.

Subpart K—Design and Control
§835.1001 Design and control.

(a) Measures shall be taken to
maintain radiation exposure in
controlled areas as low as is reasonably
achievable through facility and
equipment design and administrative
control. The primary methods used
shall be physical design features (e.g.,
confinement, ventilation, remote
handling, and shielding).
Administrative controls and procedural
requirements shall be employed only as
supplemental methods to control
radiation exposure, :

(b) For specific activities where use of
physical design features are
demonstrated to be impractical,
administrative controls and procedural

irements shall be used to maintain
radiation exposures ALARA.
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§835.1002 Facllity design and
modifications.

During the design of new facilities or
modification of old facilities, the
following objectives shall be adopted:

(a) Optimization methods shall be
used to assure that occupational
exposure is maintained ALARA in
developing and justifying facility design
and physical controls.

(b) The design objective for
controlling personnel exposure from
external sources of radiation in areas of
continuous occupational occupancy
(2000 hours per year) shall be to
maintain exposure levels below an
average of 0.5 mrem (5 microsieverts)
per hour and as far below this average
as is reasonably achievable. The design
objectives for exposure rates for
potential exposurs to a radiological
worker where occupancy differs from
the above shall be ALARA and shall not
exceed 20 percent of the applicable
standards in § 835.202.

(c) Regarding the control of airborne
radioactive material, the design
objective shall be, under normal
conditions, to avoid releases to the
workplace atmosphere and in any
situation, to control the inhalation of
such material by workers to levels that
are ALARA; confinement and
ventilation shall normally be used.

(d) The design or modification of a
facility and the selection of materials
shall include features that facilitate
operations, maintenance,
decontamination, and
decommissioning.

§835.1003 Control procedures.

(a) During routine operations, the
combination of design features and
administrative control procedures shall
provide that:

(1) The anticipated magnitude of the
total effective dose equivalent shall not
exceed 5 rems (0.05 sievert) in a year;

(2) The anticipated magnitude of the
committed dose equivalent to any organ
or tissue, plus any deep dose equivalent
from external exposure, shall not exceed
50 rems (0.5 sievert) in a year; and

(3) Exposure levels are as low as
reasonably achievable.

(b) Compliance with the requirements
in paragraph (a) of this section shall be
demonstrated by appropriate monitoring
pursuant to the provisions of subpart E
of this part.

Subpart L—Releases of Materials and
Equipment From Radlological Areas

§835.1101 Releases of materials and
equipment from radiological areas.

The following requirements apply for
the release of materials and equipment

from radiological areas for use in
controlled areas:

() In radiological areas established to
control surface or airborne radioactive
material, material and equipment shall
be treated as radioactive material and
shall not be released from radiological
areas to controlled areas if either of the
following conditions exist:

(1) Measurements of accessible
surfaces show that either the total or
removable contamination levels exceed
the values specified in appendix D to
this part; or

(ZfPrior use suggests that the
contamination levels on inaccessible
surfaces are likely to exceed the values
specified in appendix D to this part.

(b) Material and equipment exceeding
the total or removable contamination
levels specified in appendix D to this
part may be conditionally released for
movement on-site from one radiological
area for immediate placement in another
radiclogical area only if appropriate
monitoring and control procedures are
established and exercised.

(c) Material and equipment with fixed
contamination levels that exceed the
limits specified in appendix D to this
part may be released for use in
controlled areas outside of the
radiological areas with the following
provisions:

(1) Removable contamination levels
are below the level specified in
appendix D of this part; and

&‘; Materials shall be routinely
monitored, clearly labeled, or tagged to
alert personnel of the contaminated
status; appropriate administrative
procedures shall be established and
exercised to maintain control of these
items.

(d) The records for release of material
and equipment shall describe the
property, date on which the release
survey was performed, identity of the
individual who performed the survey,
type and identification number of the
survey instrument used, and results of
the survey.

Subpart M—{Reserved]

Subpart N—Accidents and
Emergencies

§835.1301 General provisions.

(a) A general employee whose
occupational exposure has exceeded
any of the limits specified in §§835.202
or 835.205 may be permitted to return
to work in radiological areas during the
current year providing that all of the
following conditions are met:

(1) Approval is first obtained from the
contractor management and the Head of

the responsible DOE field organization;

(2) The individual receives counseling
from radiological protection and
medical personnel regarding the
consequences of receiving additional
occupational exposure during the year;
and

(3) The affected employee agrees to
return to radiological work.

(b) All exposures exceeding the limits
specified in §§ 835.202 or 835.205 shall
be recorded in the affected individual's
occupational exposure file and reported
to the DOE in accordance with
Departmental requirements for
occurrence reporting and processing.

(c) When the conditions under which
the emergency or accident exposures
were received have been eliminated,
operating management shall notify the
Head of the responsible DOE field
organization.

(d) Operations after an emergency or
accidental exposure in excess of the
limits specified in §§ 835.202 or 835.205
may be resumed only with the approval
of the DOE.

(e) Occurrence reports to DOE
regarding emergencies and/or accidents
shall be prepared and submitted in
accordance with Departmental
requirements for occurrence reporting
and processing.

§835.1302 Emergency exposure
situations.

(a) The risk of injury to those
individuals involved in rescue and
recovery operations shall be minimized.

(b) Operating management shall
weigh actual and potential risks to
rescue and recover individuals against
the benefits to be gained.

(c) Rescue action that might involve
substantial personal risk shall be
performed by velunteers.

(d) The dose limits for individuals
performing these operations are as
follows:

GUIDELINES FOR CONTROL OF
EMERGENCY EXPOSURES

Dose
N“m’ho"e Ac’;wmemd 3 Conditions
,body)
S5rems: | All ..cirivcivisiens
10 rems | Protecting major thg;e lﬁw;r ‘
2 8 limit no
o practicable.
25 rems | Lifesaving or : wz:;e mr '
protection of e limit no
large popu- practicable.
lations.
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GUIDELINES FOR CONTROL OF
EMERGENCY EXPOSURES—Continued

e g Conditions

Only on a vol-
untary basis
to personnel
fully aware of
the risks in-

times the s
to the skin of the whole

saparatel
limits in

from the doses received under the
835.202 and 835.205.

(e) Each individual selected shall be
trained in accordance with § 835.902
and briefed beforehand of the known or
anticipated hazards to which the
individual will be subjected.

§835.1303 [Reserved]

§835.1304 Nuclear accldent doaimetry.

(a) Installations possessing sufficient
quantities of fissile material to
potentially constitute a critical mass,
such that the excessive exposure of
personnel to radiation from & nuclear
accident is possible, shall provide

nuclear accident dosimetry for those
personnel.

(b) Nuclear accident dosimetry shall
include the following;

(1) A method te conduct initial
screening of personnel involved in a
nuclear accident to determine whether
significant exposures to radiation
occurred;

(2) Methods and equipment for
analysis of biological materials;

(3) A system of fixed nuclear accident
dosimeter units; and

(4) Personal nuclear accident
dosimeters worn by all personnel who
enter locations in which installed
criticality alarm systems are required.

Appendix A to Part 835—Derived Air
Concentrations (DAC) for Contrelling
Radiation Exposure to Workers at DOE
Facilities

The derived air concentrations (DAC)
for limiting radiation exposures through
inhalation of radionuclides by workers
are listed in this appendix. The values
are based on either a stochastic
(committed effective dose equivalent)
dose limit of 5 rems (0.05 g\‘rl;l:)r anon-
stochastic (organ) dose limit of 50 rems
(0.5 Sv) per year, whichever is more
limiting.

Note: the 15 rems [0.15 Sv] dose limit for

the lens of the eye does not appear as a
critical organ dose limit.)

The columns in this appendix contain
the following information: (1)
Radionuclide; (2) inhaled air DAC for
lung retention class D, W, and Y in units
of uCi/ml; (3) inhaled air DAC for lung
retention class D, W, and Y in units of
Bq/m3; and (4) an indication of whether
or not the DAC for each class is
controlled by the stochastic (effective
dose equivalent) or nonstochastic
(tissue) dose; The classes D, W,and Y
have been established to describe the
clearance of inhaled radionuclides from
the lung, This classification refers to the
approximate length of retention in the
pulmonary region. Thus, the range of
half-times for retention in the
pulmonary region is less than 10 days
for class D (days), from 10 to 100 days
for class W (weeks), and greater than
100 days for class Y (years). The DACs
are listed by radionuclide, in order of
increasing atomic mass, and are based
on the assumption that the particle size
distribution of the inhaled material is
unknown and an assumed particle size
distribution of 1 pm is used. For
situations where the particle size
distribution is known to differ
significantly from 1 pm, appropriate
corrections can be made to both the
estimated dose to workers and the
DAGCs.

Inhaled airung retention class?

Inhaled air-lung retention class 3

Stochast

uClmi

or organ!
Bg/m3

w

<

w ( D/ WI'Y)

H-3 (Water)2

H-3 (Elemental) 2
Be-7 ...
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C-11 (Org)2
C-11 (CO)2
C-11 (CO5)2
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C-14 (CO)2
C-14 (CO,)2
F-18 ..

Na-22 ,
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Radionuclide

Inhaled air-lung retention class3

inhaled air-lung retention class

nClmi

Bg/m?

Stochastic
or organ

o

w

<

o

w Y

Co-62m ........

Ni-56 (Inorg)

Ni-56 (Vapor) ..
NE57 (Inorg) ....

Ni-57 (Vapor)

Ni-59 (Inorg) ....

Ni-59 (Vapor)

Ni-63 (Inorg) ....

Ni-63 (Vapor) ..
Ni-65 (Inorg) ....

Ni-85 (Vapor)
Ni-66 (Inorg)

Cu-60
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Cu-64

Zn-62
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Inhaled airdung retention class Inhaled air-lung retention class2 Stochastic
or organ !
Radionuclide Bg/m3 >

w

1.E+086
9E+04
3.E+05
2E+06
B.E+05
7E4+04
2E+04
3.E+04
1.E+04
2E+04
B8.E+04
- 3. E+05
6.E+05 7.E+05
2.E+06 2E+08
2E+05 2E+05
1.E+04 S.E+03
1.E+04 9.E+03
1.E+06 1.E+08
3.E+06 4E+06
2E+06 2E+06
6.E+05 6.E+05
1.E+06 1.E+06
7.E+05 8.E+05
7.E4+04 7E+04
4E+05 3.E+05
3.E+05 2E+05
3.E+06 3E+06
6.E+04 8.E+04
1.E+06 1.E+06
9.E+05 1E+06
2E+06 -
5E+06
B.E+05
3.E+05
2E+04
1.E+04
1.E+04
2E+04
1.E+06
2E+06
2E+05
1.E+06
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9.E+06
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2E+06
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3E+02
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/SUSt
/St/St
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BS/SYSt
SYSt/St
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/St/St

(DI W/ Y)
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Inhaled alrdung retention class3

Inhaled air-lung retention class 2

o
<

o

Nb-89 (122 min)
Nb-90

Rh-101

Rh-102m

Rh-102

Rh-106m

Rh-107

Pd-100
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Inhaled air-lung retention class @ Inhaled air-lung retention class 3 Stochastic
- or organ!
Radionuclide puCimi Bg/m3 L

w
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7.E+05
8.E+01
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Inhaled air-lung retention class® Inhaled air-lung retention class? Stochastic
or organ |
uCvmi Bg/m?
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Inhaled air-lung retention class 3 Inhaled alr-lung retention class 2 Stochastic
or o !
Radionuclide pCi/mi Bg/m3 i
D w Y D w Y (DrwWrY)
Pm-146 - 2E-08 |2E-08 - 8.E+02 7E+02 /SUSt
Pm-147 = 6E-08 |GE-08 - 2E+03 |2E+03 /BS/St
Pm-148m - 1.E-07 |1E-07 - 5E+03 5E+03 ISUSt
Pm-148 - 2E-07 |2E-07 - 8E+03 |8E+03 1SUsy
Pm-149 - 8E-07 |BE-07 - 3E+04 |3E+04 1SSt
Pm-150 = [BE-06 |7E-08 = 3E+05 3E+05 /SUSt
Pm-151 = 2E-06 |1.E-06 - 6.E+04 SE+04 1SUSt
Sm-141m - 4E-05 = - 2E+06 = sy
Sm-141 = 7.E-05 - = 3E+06 - sy
Sm-142 =, 1.E-05 - - 4E+05 - sy
Sm-145 - 2E-07 = = 8E+03 - ISy
Sm-146 & 1.E-11 = = 6.E-01 = /BS/
Sm-147 = 2E-11 = - 6.E-01 - BS/
Sm-151 - 4E-08 s — 2E+403 = Bs/
Sm-153 - 1.E-08 = = 4E+04 = Sy
Sm-155 - 9.E-05 w - 3E+06 o sy
Sm-156 - 4E-06 - - 1.E+05 - sY
Eu-145 - 8E-07 = = 3E+04 o Sv
Eu-146 - 5E-07 = o 2E+04 = sy
Eu-147 = 7.E-07 = < 3E+04 = sy
Eu-148 = 2E-07 - = 6.E+03 - Sy
Eu-149 - 1.E-06 = = 5E+04 = sy
Eu-150 (12 h) - 3E-06 - - 1.E+05 o 1SY
Eu-150 (34 yr) - 8E-08 - = 3E+02 - 1Sy
Eu-152m = 3E-08 = = 1.E+05 - Sy
Eu-152 = 1.E-08 = = 4E+02 = 1Sy
Eu-154 - 8.E-09 - - 3E+02 = ISt
Eu-155 = 4E-08 = = 1.E+03 = BSI
Eu-156 - 2E-07 = - 7E+03 = Sy
Eu-157 - 2E-08 - = 7E+04 o sy
Eu-158 - 2E-05 < - 9.E+05 = sy
Gd-145 7E-05 |7E-05 = 2E+06 3E+08 = SYsYy
Gd-148 5E-08 |1E-07 — 2E+03 |4E+03 < SYsy
Gd-147 2E-08 |2E-06 = 6.E+04 5E+04 - Susy
Gd-148 3E-12 |1E-11 - 1.E-01 5E-01 = BS/BS/
Gd-149 9E-07 |1E-06 = 3E+04 4E+04 = Sysy
Gd-151 2E-07 |SE-07 I 6E+03 2E+04 - BS/SY
Gd-152 4E-12 |2E-11 = 2E-01 8.E-01 = BS/BS/
Gd-153 6E-08 |3E-07 = 2E+03 SE+03 = BS/SY
Gd-159 3E-06 [2E-08 - 1.E+05 9E+04 = Sysy
Tb-147 - 1.E-05 - - 5.E+05 - sy
Tb-149 = 3E-07 - = 1.E+04 = 1Sy
Tb-150 = 8.E-08 - - 3E+05 - 1Sy
Tb-151 . = 4E-06 — = 1.E+05 = st
Tb-153 Xy = 3.E-06 = = 1.E+05 = sy
Tb-154 = 2E-08 E - 7E+04 & sy
TB55 e e e s a W - 3E-08 - = 1.E+05 = Sy
Tb-156m (24 h) - 3E-06 = = 1E+05 “ St
Tb-156m (5 h) - 1.E-05 - e 4E+05 - sy
Tb-156 .. - 8.E-07 = - 2E+04 - sy
TH157 . 2 =z 1.E-07 = = 5E+03 - /BS/
Tb-158 ... = 8E-09 = = 3E+02 < Sy
TD1B0 o e R L S s o - 1.E-07 L = 4E+03 = sy
L LB o R e T = 7.E-07 S =3 2E+04 = sy
Dy-155 - 1.E-05 - - 4E+05 - Sy
Dy-157 - S < ieoN < - 3E-05 - - 1.E+08 = sy
D188 . R A e i - 1.E-08 = = 4E+04 - ISy
Dy-165 ........... - 2E-05 = L 7.E405 - sy
Dy-168 - 3E-07 - - 1E+04 = Sy
o DO 5 2 ERRRIN (i o 7E-05 = - 2E+06 = sy
HO-157 .o - 8.E-04 - - 2E+Q7 - sy
o150 ks SRR R = 4E-04 b - 2E+07 = sy
Ho-161 .. = 2E-04 > 2 7E+06 % sy
Ho-162m = 1.E-04 = £ 4E+06 - ISY
Ho162 . __ - 1.E-03 - - 4E+07 - sy
”Hg‘ﬁ“m b 1 = 1.E-04 £ 5 5E+08 = sy
H&‘M ------ = 3E-04 = = 1.E+407 = sy
H’}:GSm .......... - 3E-09 - - 1E+02 - 1537)
Ho. 12? ox [ = 7.E-07 = = 3E+04 - ISy
................... = S - 2E-05 = = 9E+05 e 1Sy
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Inhaled air-lung retention class3 Inhaled air-lung retention class? Stochastic
or organ!

Radionuclide pCmi Bg/m?

w w
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Radionuclide

inhaled air-lung retention class

Inhaled air-lung retention class 3

Bg/m3

o
<

w

<

Stochastic
or organ !

(D Wy

w-188

Re-177
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Re-182 (64 h)
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Ir-185m

1195 .

Pt-188

Pt-188

Pt-189

Pt-191

P1-193m

Pt-193

Pt-195m

Pt-197m

Hg-193 (Org)

Hg-193 (Inorg) ...
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Radlonuclide

Inhaled air-lung retention class?

Inhaled air-lung retention class 3

uCmi

Bg/m>

w

w

Stochastic

or organ !

(DIWIY)

Hg-195 (Org)
Hg-195 (Inorg) ...

Hg-195 (Vapor)
Hg-197m (Org)
Hg-187m (Inorg)
Hg-197m (Vapor)
Hg-197 (Org)
Hg-197 (Inorg) ....
Hg-197 (Vapor)
Hg-189m (Org) ...
Hg-199m (inorg) .....
Hg-199m (Vapor) ...

Bi-214
Po-205 ....
Po-207 ....
Po-210 ....
At-207

At-211 .

Rn-220 ...
Rn-222

Fr-222 ...
Fr-223 ....
Ra-223
Ra-224
Ra-225
Ra-226
Ra-227
Ra-228
Ac-224
Ac-225

8.
3.
3.
3
9.
B
2
4.
6
2
slde
<
o
.38
3
1
2.
3.
1.
6.
7.
2.
1.
0
1
3
3
2.
1.
3
1
3
8
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mmmmmmmmmmmmmmmmmmm
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Radionuciide

Inhaled air-lung retention class 3

Inhaled air-lung retention class 3

Bom:

ol

<

w

Stochastic
or organ !

(D/ W Y)

Pa-231

Pa-232

Pa-233

Pa-234

U-230

U-231 .

U232 ..

U-233

U-234 .

U-235

U-236

U-237

U-238

U-239

U-240

Np-232 ..

Np-233 ...

Np-234

Np-235

Np-236 (1.E + 05 yr) .

Np-236 (22 h)

Np-237

Np-238 ,

Np-239
Np-240 ...

Pu-234 ...,

Pu-235 ...

Pu-236 ...

Pu-237 .

Pu-238

Pu-239 ...

Pu-240 ...,

Pu-241 ..
Pu-242
Pu-243

ap -
mmm
828

s O T RO i el T RS0 S BLOR A i
.

1.E~-103
2E-12s
1.E-05s
2E-12s
2E-06s
1.E-045
1.E-063
5.E-06s
1.E-063
2E-12s
2E-12s
3.E-08s
2E-12s
2E-06s
7.E-08s
3.E-055
7.E-055
4E-055
4E-07s
2E-10s
9.E-09s
1.E-10s
3E-123
4E-12s

o 3 PN
mmmmmmmmmmm
e

REB88RS s a8 S

PRNORNLQONNANBEDADNANAD

o ol el

mmmmmmmmmmmmmm
|

2222333898

1.E-053
6.E—12s
2.E-06s

8.E+01
3.E-02
6.E+02
2E+03
5.E+00
2.E-01
1.E-02
9.E-02
1.E+05
2E-02
3E+03
2E+03
2E+02
7.E+01
2E-02
3.E+02
1.E+04
1E+05
5.E+00
S.E+04
6.E+00
1.E+01
1.E+01
1.E+01
1.E+01
3.E+04
1.E+01
3.E+06
4E+04
4E+04s
5.E+07s
4E+045
2E+04s
4E-013
6.E+025
9.E-02s
1.E+03s
4E+04s
1.E+063
3E+03s
5.E+07s
3.E-01s
5E+045
9.E-02s
8.E-02s
B.E-02s
4E+00s
9.E—-02s
5.E+055
9.E-02s
7E+04s
4.E+065
4E+045
2.E+05s
4E+04s
8.E-02s
B.E-02s
1.E+03s
8.E-02s
6.E+045
3.E+03s
1.E+063
3.E+063
2.E+065
2.E+04s5
8.E+00s
4.E+02s
4E+00s
1.E-01s
2E-01s

3.E+035
4.E+07s
6.E-01s
S5.E+04s
3.E-01s
2E-01s3
2E-01s
1.E+01s
2E-01s
6.E+05s
2E-01s
B.E+045

llllllllllll.llllll

BS/Syst
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Inhaled airung retention class 3 Inhaled air-lung retention class?3 Stochastic
or organ!

Radionuclide uCi/mi Bg/m? ___Bﬂﬂ

w w

2E-12s 8.E-025
2E-123 8.E-025
2E-123 9.E-025
8E-13s 2E-025
8.E-063 2E+055
5E-07 2E+04
1.E-06 5E+04
2E-12 8.E-02
8.E-10 3E+01
2E-07 7.E+03
2E-07s |2E-075 9.E+035 9.E+035
4E-095 |4E-095 2E+02s 1.E+02s
4E-115 |B5E-115 1.E+005 2E+00s
2E-12s |BE-125 8.E-02s 2E-01s
S5E-125 |1E-11s 2E-015 4E-01s3
2E-1235 |5E-125 8.E-023 2E-01s
1E-115 |2E-115 4E-015 6E-01s
8E-10s |7.E-103 3.E+013 3E+01s
SE-12s |7E-125 3E-015 3E-015
3E-07 1.E+04 -
4E-07 2E+04
8.E-10 2E+01
4E-09 2E+02
4E-11 2E+00
6.E-09 2E+02
4E-09 2E+02
4E-08 2E+03
8.E-09 3.E+02
1.E-10 4.E+00
4E-08 2E+03
1.E-10 4E+00

(DI WIY)

o
<
o
<

Cm-245
Cm-246
Cm-247 A
Cm-248 : :
5L TN TN R, L

Bk-246
Bk-247
Bk-249
Bk-250
Cf-244
Cf-246
Cf-248
Cf-249 ...
Ci-251
Cf-252
Cf-253
Cf-254
Es-250
Es-251
Es-253
Es-254m
Es-254
Fm-252
Fm-253
Fm-254
Fm-255
Fm-257 ...
Md-257 ...

sy

/Bsi/
ISy
ISy
ISY
sy
IE /
1SV
/BS/

Footnotes for Appendix A

1A determination of whether the DACs are controlled ?’K stochastic (Sf) or nonstochastic (organ) doss, or if they Ms the same rasult (E),
for each lung retention class, is given in this column. The key to the n notation for nonstochastic dose is: BS=Bone surfaca, K=Kidnay,
L=Liver, SW=Stomach wall, and T=Thyrold. A blank indicates that no tions were performed for the lung retention class shown.

2The ICRP identifies tritiated water and carbon as havln%gmnedlate uptake and distribution; therefore no solubliity classes are ated. For
the purposss of this table, the DAC values are shown as being constant, indepandent of solubility class. For tritiated water, the inhalation DAC
values allow for an additional 50% absorption through the skin, as described in ICRP Publication No. 30: Limits for Intakes of Radionuclides by
Workers. For elemental tritium, the DAC values are Lased solsly on consideration of the dose-equivalent rate to the tissues of the lung from in-
haled tritium gas contained within the lung, without absorption In the tissues. .

3 A dash indicates no values given for this data category.

4Thesa values are appropriate for protection from radon combined with its short-lived daugFP:lers and are based on information given in ICRP
Publication 32: Limits for Inhalation of Radoh Daughters by Workers and Federal Guidance Report No. 11: Limiting Values of Radionuclide In-
take and Air Concentrations, and Dose Conversion Factors for inhalation, Submersion, and Ingestion (EPA 520/1 —88 —020). The valuas given
are for 100% equilibrium concentration conditions of the radon ers with the parent. To allow for an actual measured equilibrium concentra-
tion or a demonstrated equilibrium concentration, the values g:en this tabla should be multiplied br the ratio swowm %) or (100%/dem-
onstrated %), re: oly. Altematively, the DAC values for Hn-220 and Rn-222 may be veplaced by 1 WL* and 1/3 WL*, respactively, for appr-
priate limiting of tar concentrations. Becausa of the dosimetric considerations for radon, no f; or lung clearance values are listed.

*A “Working Leve!” (WL) is any combination of short-lived radon daughters, in one liter of air without regard to the degree of equilibrium, thal
will resuft in the ultimate emission of 1.3 E+ 05 MeV of algha anergy.

5 For the calculations, f; values were obtained from ICRP Publication 48: Tha Metabolism of Plutonium and Related Elements. It Is assumed
that the effective dose equivalents for inhalation are unchanvgl“ovm though the f, values have changed. This is because the contribution 10
organ dosa from inhalation is dependent mainly on transfer lung to when f; values are small. Also, the gastrointestinal tract dose
would be unchanged because the fraction of activity passing through the tract is (1.0-1,).

Appendix B to Part 835—Alternative compounds are listed by element in this
Absorption Factors and Lung Retention  appendix for cross-referencing with the
Classes for Specific Compounds inhalation DACs in appendix A to this
; y part. The data shown in this appendix
Alternative absorption factors and are listed by element in alphabetical
lung retention classes for specific order.

No. Compound Lung retention class

89 | Oxides, hydroxides
Halides, nitrates
All others :

Om hydroxides, carbides, halides, nitrates, elemantal
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Element/symbol

Lung retention class

Americium/Am

Astatine/At

Berkelium/Bk ....
Beryllium/Be ...................

Cesium/Cs
Chiorine/Cl

Erblum/Er
Europium/Eu ...
Femium/Fm

22 »323838

o8

Oxides, halides, nitrates
All others
All except nitrates

Oxides, hydroxides ....
Sulphates, halides .....
All others
All forms ..
Oxides, hydroxsdes
All others

Oxides, hydroxides
Halides, nitrates
All others

Oxides, hydroxides, halides, nitrates ...
All others

Ingestion only 2
Oxides, hydroxides

All others

All others
Oxides, hydroxides ...
Halides, nitrates

DF0S0S<00s | SUSUS<USOS0s50

SEZ2O0=0

or D; dependent upon as-
soclated element.

or D; dependent upon as-
sociated element.

2IO0ET<TO0Z< FOss<3O

or D; dependent upon as-
sociated element.

Us< SO0s<

XETITEEEO0sE<| <] |

W, or D; dependent upon
assoclated element.
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s
-

Element/symbol A Lung retention class

82
LutetiumAu .... 71

Magnesium/Mg

ManganesaiMn ......c...coeivenine
Mendelevium/Md

A NN O b NN 6D 1

+

28 S8RRR22228gRKS
D<ODOSSUSOSE<0

All others
Ingestion?
MoS 2
All Others
Neodymium/Nd Oxides, hydroxides, carbides, fluorides
All others
Neptunium/Np All forms
Nickel/Ni Oxides, hydroxides
All others (vapor) !
Niobiurm/Nb Oxides, hydroxides
All others
Osmium/Os Oxides, hydroxides
Halides, nitrates
All others
Palladium/Pd .....cccoenenrreriens. - Oxides, hydroxides

I
3882828

£0s<X0s<s<0ss<zg| |

mmmmmm mm mmmmmmmmmmm

GmLREn B0

S888R8RR8BN

All others
Phosphorus/P Phosphates

SO N

QO O U1 U b h b

or D; dependent upon as-
sociated element.

Platinum/Pt
Plutonium/Pu Oxides, hydroxides
Nitrates
All other
[Note: Use same values for ingestion]
Polonium/Po Oxides, hydroxides, nitrates
All others
All forms
Praseodymium/Pr Oxides, hydroxides, carbides, fluOAdES .....cccmwvmeresricirnenas
All others
Promethium/Pm Oxides, hydroxides, carbides, fluoridas
All others
Protactinium/Pa Oxides, hydroxides
All others
Radium/Ra ) All foms ...
RAGNIUMMRG cecoerecrnrecsasassansasis Oxides, hydroxides, halides, nitrates

e

e 1 A4

TN

mmmmmmmmmm mmmm mmmmmmmmm

2222RRRR8E22 8RER

e
DSOODKODS<KUS< | USKSUS<KO0DSXDESS<E<LEX00E £5<0

mm
|

Rhodium/Rh Oxides, hydroxides
Halides
All others
Rubidium/Rb All forms
Ruthenium/RU . . .ccevericsninsenns Oxides, hydroxides

All others

Samarium/Sm
Scandium/Sc ...
Selenium/Se Oxides, hydroxides, carbides
All others
Ingestion only2 .
Silicon/Si Ceramic forms .
Oxides, hydroxides. carbides, nitrates
All others .. i
Silver/Ag Oxides, hydroxldes
Nitrates, sulphides
All others, elemental form

StrontiunVSr

All others (soluble)
Sulfur/S All inorganic
Elemental form
Gases ..
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Atomic
No.

Compound

Lung retention class

All

All others
U0, U104 ..
U0 3, tetravalent compounds
UF ¢, uranyl compounds

Oxides, hydroxides, carbides, halldes
All others
Oxides, hydroxides, fluorides
All others
Oxides, hydroxides
All others
All forms
Carbides

Oxides, hydroxides, halides, nitrates
All others

Ingestion2

inorganic o
Onxides, hydroxides, halides, carbides, nitrates, nitrides
All others

Oxides, hydroxides, carbides, halides, nitrates
All others

O2<0 3IZTI<0Z0Z0szs<|

Ingestion?
Tungstic acid

|

NAALDLDALNAN L 4

mmmmmmmmmmmmmmmn - mmmm
BBB2RRRRABSB[IRVE2R RRS

DS<<S<S<0s05<| |

PN

' A dash indicates no data for the value shown.
2For ingestion, no lung retention classas are listed.

Appendix C to Part 835—Dertved Air
Concentration (DAC) for Workers From
External Exposure During Immersion in a
Contaminated Atmospheric Cloud

The air immersion DAC values shown in
this appendix are based on a stochastic limit
of 5 rems {0.05 Sv) per year or a
nonstochastic (organ) dose limit of 50 rems
(0.5 Sv) per year. Four columns of b
information are presented: (1) Radionuclide;
(2) half-life in units of seconds (s), minutes
(min), hours (h), days (d), or years (yr); (3)
dirimmersion DAC in units of pCi/ml; and
(4) air immersion DAC in units of Bg/m3. The
data are listed by radionuclide in order of
Increasing atomic mass. The air immerston
DACs were calculated for a continuous,
nonshielded exposure via immersion ina
smi-infinite atmospheric cloud.

The DAC value for air immersion listed for
&given radionuclide is determined either by
¢ yearly limit on effective dose equivalent,
which provides a limit on stochastic
adiation effects, or by a Kmit on yearly dose
®quivalent to any organ, which provides a
limit on nonstochastic radiation effects. For

most of the radionuclides listed, the DAC
value is determined by the yearly limit on
effective dose equivalent. Thus, the few cases
where the DAC value is determined by the
yearly limit on shallow dose equivalent to
the skin are indicated in the table by an
appropriate footnote. Again, the DACs listed
in this appendix account only for immersion
in a semi-infinite cloud and do not account
for inhalation or ingestion exposures.

Three classes of radionuclides are included
in the air immersion DACs as described
below.

(1) Class 1. The first class of radionuclides
includes selected noble gases and short-lived
activation products that occur in gaseous
form. For tgese radionuclides, inhalation
doses are negligible compared to the external
dose from immersion in an atmospheric
cloud.

(2) Class 2. The second class of
radionuclides includes those for which a
DAC value for inhalation has been
calculated, but for which the DAC value for
external exposure to a contaminated
atmospheric cloud is more restrictive (i.e.,
results in a lower DAC value). These

radionuclides generally have half-lives of a
few hours or less, or are eliminated from the
body following inhalation sufficiently
rapidly to limit the inhalation dose.

(3) Class 3. The third class of radionuclides
includes selected isotopes with relatively
short half-lives. These radionuclides
typically have half-lives that are less than 10
minutes, they do not occur as a decay
product of a longer lived radionuclide, or
they lack sufficient decay data to permit
internal dose calculations. These
radionuclides are also typified by a
radioactive emission of highly intense, high-
energy photons and rapid removal from the
body following inhalation.

The DAC values are given for individual
radionuclides. For known mixtures of
radionuclides, the sum of the ratio of the
observed concentration of a particular
radionuclide and its corresponding DAC for
all radionuclides in the mixture must not
exceed 1.0. For unknown radionuclides, the
most restrictive DAC (lowest value) for those
isotopes not known to be absent shall be
used.

Alr Immersion DAC
(nCifmi) (Bg/m3)

4.E-06 1.E+05

4.E-06 1.E+05
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Radio-
nuclide

Air Immersion DAC

(uCi/ml)

(Bg/m?)

N-16
0-15
F-181
Na-241
Mg-272
Al-282
Cl-381
Ar-37
Ar-39
Ar—41

NI-57 14
Ni-6513
Cu-611
Cu-622
Ga-661
Ga-681
Ga-721
Se-731
Br-771¢
Br-801
Br-821
Br-841
Br-852
Kr~79
Kr-81
Kr-83m
Kr—85
Kr-85m
Kr-87
Kr-88
Kr-89
Kr-90
Rb-811
Rb-822
Rb-881
Rb-891
Rb-902
Rb-90m2
Sr-85m1
Sr-87m?
Sr-921
Sr-932
Y-861
Y-90m !
Y-81m!
Nb-901
Nb-84m?2
Nb-971
Nb-97m 1
Mo-9512
Mo-1011
Tc-951
Tc-86m !
Tc-98m 1
Te-1011
Ru-1051
Rh-105m2
Rh—-1062
Ag-1082
Ag-109m2

109.74 min .

9.458 min ...
2.240 min
37.21 min ...

269 yr
1.827h ...
226h

8.719 min ...

18.72s ...
3.08h

5.752 min
3.75 min
42.09 min ...
21.4 min
2.5785 h

7.6-07

3.E+04
1.E+05
1.E+05
3.E+04
2.E+05
7.E+04
1.E+05
1.E+11
7.E4062
1.E+05
2.E+05
4.E+04
7.E+04
2.E+06
2.E+05
4 E+05
1.E+05
2.E+05
7.E+04
7.E+04
2.E+06
4.E+07
7.E+04
3.E+05
2.E+05
2.E+05
7.E+04
2.E+05
4.E+04
1.E+05
4.E4+058
2.E+06
4.E+04
7.E+04
2.E+06
7.E+05
2.E+07
2.E+09
4.E+083
1.E+06
2.E+05
7.E+04
7.E+04
1.E405
3.E+05
7.E+04
3.E+05
7.E+04
7.E+04
4 E+04
7.E+04
2.E+06
1.E+05
7.E+04
4.E+04
2.E+05¢
3.E+05
4 E+03
3.E+07
3.E+05
2.E+05
1.E+05
1.E+05
2.E+05
4. E+06
1.E+06
4 E+05
2.E+05
4.E+06
7.E+05
7.E+06
4. E+07
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Radio-
nuclide

Air immersion DAC
(nCi/ml) (Bg/m3)

Ag-1102
Cd-111m=2
Cd-1171
Cd-117m1
In-113m?1
In-1142
In-116m 1
In-1171
Sb-1171
Sb-126m
Sb-1291
Te-1331
Te-133m 1
Te-1341
-1222
1281
-1321
-1341
-1351
-1362
Xe~122
Xe—-123
Xe-125
Xe—-127
Xe~129m
Xe-131m
Xe-133
Xo-133m
Xe-135
Xe-135m
Xo-137
Xe-138
Cs-1262
Ce-1291
Cs~1381
Cs~1392
Ba-137m2
Ba-1411
Ba-1421
La-1421
Pr-144m2
Nd-1491
Gd-1622
Td-1622
Dy-1571
Re-182m1
Os-190m2
I~190m 1
Au-195m2
TH2001
TH2072
TH2082
TH2092
TH2102
Pb-204m2
B-2112
Po-2112
Rn-220
Rn-222
Th-2332
Pa-234 1
Pa-234m2
U-23g91
Np-2401
Np-240m 2
Am-2461

8.E05 3.E+06
1.E-05 4.E+05
4.E-06 1.E+05
2.E-06 7.E+04
2.E-05 7.E+05
1.E-04 4.E+06
2.E-06 7.E+04
7.E-06 3.E+05
3.E-05 1.E+08
3.E-08 1.E+05
3.E-06 1.E+05
5.E-06 2.E+05
7.E+04
2.E+05
2.E+05
2.E+06
7E+04
4.E+04
3.E+04¢
4.E+04

3.E+02¢
1.E+038
4.E+06
2.E-06 7.E+404
4.E-053 1.E+063
8.E-05¢ 3.E+068
= 4 E-06 1.E+05
7.4 min A 1.E-05 4.E+05
25.0 min 4.E-08 1.E+05

ComnadeﬂecﬂvodosooquvalmfmthUmbwmtodlnlCRPPubllcauonao.bmmeokcmlorexlenWoxposuretoaoon-

1
h;ﬂinated

ric cloud Is more restrictive than the DAC value for Inhalation.

a
Committed tive dose equivalent from inhalation is not calculated In ICRP Publication 30, but DAC value for extemal exposurs to con-
WﬂateddwdmudbommmmmmDACwImbfhmﬂonduewmhﬁvsyshon half-life of radionuclide.

mﬂnodbyhﬁtonnnmmwauowdosomvmmwddn.mﬁwrma:\yeanyllmnonenecﬁvodoseequlvalem.
aapuestomdonudldohvaporlonnomy:DACvakwbrkhalaﬁmlsmmrestﬂcuveformdlonudidehlmrgmcfom.
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5 DAC value applies to radionuclide in inorganic or vapor form.
s DAC valua for exposure to contaminated atmospheric cloud is the same as DAC value for inhalation.

Appendix D to Part 835—Surface
Radioactivity Values

SURFACE RADIOACTIVITY VALUES; ! IN DPM/100 CM2

: Total (Fixed
Nuclide Removable 2.4 nem%e) ;‘

U-nat, U-235, U-238, and associated decay products 1,000
Transuranics, Ra-226, Ra-228, Th-230, Th-228, Pa-231, Ac-227, 1-125, |-129 .. 20
Th-nat, Th-232, Sr-90, Ra-223, Ra-224, U-232, 1-126, I-131, I-133 200
Beta-gamma emitters (nuclides with decay modes other than alpha emission or spontaneous fission) except

Sr-80 and others noted above.s 1,000 5,000
Tritium Organic Compounds; surfaces contaminated by HT, HTO, and metal tritide aerosols .... [Reserved] [Reserved]

1 The values in this appendix apply to radioactive contamination deposited on, but not incorporated into the interior of, the contaminated item.
Where surface contamination by both alpha- and beta-gamma-emitting nuclides exists, the limits established for alpha- and beta-gamma-emitting
nuclides should apply independently.

2As used in this table, dpm (disintegrations per minute) means the rate of emission by radioactive material as determined by correcting the
counts per minute observed by an appropriate detector for background, efficiency, and geometric factors associated with the instrumentation.

3The levels may be averaged over one square meter provided the maximum surface activity in any area of 100 cm? is less than three times
the value specified. For purposes of averaging, any square meter of surface shall be considered to be above the activity guide G if: (1) From
measurements of a representative number n of sactions it is determined that 1/n X, S, 2 G, where S, is the dpm/100 cm?2 determined from
measurement of section i; or (2) it is determined that the sum of the activity of all isolated spots or rticles in any 100 cm?2 area exceeds 3G.

4 The amount of removable radioactive material per 100 cm2 of surface area should be determined by swiping the area with dry filter or soft
absorbent paper, applying moderate pressure, and then assessing the amount of radioactive material on the swipe with an appropriate instru-
ment of known efficiency. (Note—The use of dry material may not be appropriate for tritium.) When removable contamination on objects of sur-
face area less than 100 cm2 is determined, the activity per unit area should be based on the actual area and the entire surface be wiped.
Except for transuranics and Ra-228, Ac-227, Th-228, Th-230, Pa-231 and alpha emitters, it is not necessary to use swiping techniques to meas-
ure removable contamination levels if direct scan surveys indicate that the total residual surface contaminati levels are within the limits for re-

movable contamination.
s This category of radionuclides includes mixed fission products, including the Sr-90 which is present in them. It does not apply to Sr-90 whict

has been separated from the other fission products or mixtures where thengr-so has been enriched.

Appendix E to Part 835—[Reserved]

[FR Doc. 93-27997 Filed 12-13-93; 8:45 am]
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DEPARTMENT OF HEALTH AND
HUMAN SERVICES

Food and Drug Administration

21 CFR Parts 16 and 1270
[Docket No. 93N-0453]

Human Tissue Intended for
Transplantation

AGENCY: Food and Drug Administration,
HHS.

ACTION: Interim rule; opportunity for
public comment.

SUMMARY: The Food and Drug
Administration (FDA) is issuing an
interim rule to require certain infectious
disease testing, donor screening, and
recordkeeping to help prevent the
transmission of AIDS and hepatitis
through human tissue used in
transplantation, The regulations are
effective upon publication. FDA is
taking this action in response to growing
concerns that some human tissue
products are being offered for
transplantation use without even the
minimum donor testing and screening
needed to protect recipients against
human immunodeficiency virus (HIV)
infection and hepatitis infection. The
new regulations require all facilities
engaged in procurement, processing,
storage, or distribution of human tissues
intended for transplant to ensure that
minimum required infectious disease
testing has been performed and that
records documenting such testing for
each tissue are available for inspection
by FDA. The regulations also provide
authority for the agency to conduct
inspections of such facilities and to
detain, recall, or destroy tissue for
which appropriate documentation is not
available,

DATES: Effective Date: The interim rule
is effective December 14, 1993.
Comments: Written comments by March
14, 1994.

ADDRESSES: Submit written comments
to the Dockets Management Branch
(HFA-305), Food and Drug
Administration, rm. 1-23, 12420
Parklawn Dr., Rockville, MD 20857.

FOR FURTHER INFORMATION CONTACT:
Steven F. Falter, Center for Biologics
Evaluation and Research (HFM-635),
Food and Drug Administration, 1401
Rockville Pike, suite 200N, Rockville,
MD 20852-1448, 301-594-3074.

SUPPLEMENTARY INFORMATION:

I. Background

There has been a growing concern
about the risk of transmission of
hepatitis or HIV-related disease through

transplantation of human tissue. Many
forms of human tissue are currently
subject to Federal lation, FDA has
regulated blood and blood products for
decades under the Federal Food, Drug,
and Cosmetic Act and the Public Health
Service Act (PHS Act). Further, the
agency recently published a notice on
the application of current statutory
authorities to human somatic cell
therapy and gene therapy products (58
FR 53248, October 14, 1993). Somatic
cell therapy products are defined as
autologous, allogenic, or xenogeneic
cells that have been propagated,
expanded, selected, pharmacologically
treated, or otherwise altered in
biological characteristics ex vivo to be
administered to humans and applicable
to the prevention, treatment, curs,
diagnosis, or mitigation of disease or
injuries. Gene therapy products are
defined as products containing genetic
material administered to modify or
manipulate the expression of genetic
material to alter the biological
properties of living cells.

Other human tissues have been
regulated by FDA on a case-by-case
basis, as a public health need was
identified. Tissues that the agency has
already regulated under the Medical
Device Amendments of 1976 (Pub. L.
94-295) include: Corneal lenticules
(corneas used to correct rather than
restore vision), dura mater allografts
(brain membrane material), heart valve
allografts, skin and bone products that
are processed in ways other than to only
reduce infectivity or preserve tissue
integrity, and preserved umbilical cord
vein grafts.

The National Organ Transplant Act of
1984 (Pub. L. 98-507, (42 U.S.C. 273 et
seq.)), as amended, provides for Federal
oversight of the organ transplant system.
The Health Resources and Services
Administration (HRSA) and the Health
Care Financing Administration (HCFA)
within the Department of Health and
Human Services (DHHS) currently
administer programs related to organ
transplantation. In June 1991, DHHS
published proposed rules governing
performance standards for organ
procurement organizations (56 FR
28513, June 21, 1991). The organ
transplant system currently includes:
Liver, heart, lung, kidney, and some
pancreas transplants. Organ transplants
are characterized by the fact that the
organs receive oxygen and nutrients in
the ultimate recipient through the
original vascular structures,

nder 42 U.S.C. 274e, it is unlawful
to buy or sell a human organ for use in
transplantation. Transactions prohibited
by this provision include: Sale of a
human (including fetal) kidney, liver,

heart, pancreas, bone marrow, cornea,
eye, bone, skin, or any subpart. Human
tissues that are subparts of the listed
organs are included within the scope of
the prohibition, Reasonable payments
associated with removal, transportation,
implantation, Frocessing. preservation,
quality control, and storage of an organ
or with certain donor expenses are not
prohibited.

The National Heart, Lung, and Blood
Institute, within the National Institutes
of Health of HHS, administers the
contract for the National Marrow Donor
Program, for which standards were

lished by the Transplant
Amendments Act of 1990 (Pub. L. 101-
616), and has published a related notice
(58 FR 4961, February 7, 1991).

II. Human Tissue Banking

These various programs have,
however, left one area of substantial
activity without direct or active Federal
oversight. Generally, this subject matter
consists of musculoskeletal and
integumentary materials that may be
recovered from living or cadaveric
donors. Specifically, these materials
largely consist of bone, ligaments,
tendons, fascia, cartilage, corneas, and
skin that are used in the treatment of
bond disease, orthopedic injuries,
ligamentous and joint complaints,
degenerative skeletal disease, blindness
due to corneal opacification, and burn
wounds. Tissue donation may be
associated with organ procurement. In
that event, a HCFA-certified organ
Erocurement organization is likely to

ave interacted with the donor or the
donor’s family. Tissue banks may also
recover tissue based on referrals of
donor availability from other domestic
sources, such as medical examiners’
offices and hospitals. Medical
examiners’ offices and hospitals may
also directly recover the tissue and send
it elsewhere for processing and
distribution. In addition, tissue may be
recovered from foreign sources.

Currently, industry estimates are that
over 280,000 patients annually receive
bone, skin, or other integumentary
transplants. Additionally, nearly 42,000
patients receive cornea transplants.
Annual revenues for tissue banking
generally may approach $100 million.
Representatives of industry have noted
the increasing commercialization of
tissue banking,

In part based upon the absence of
comprehensive national oversight, there
has been concerted effort within the
private sector to develop voluntary
quality assurance programs. In 1976, the
tissue banking industry established the
American Association of Tissue Banks
(AATB) to develop a voluntary
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accreditation system for skin and
orthopedic-related tissues. AATB's
accreditation system evaluates tissue
banks for compliance with a
comprehensive set of standards through
document review and site visits. The
AATB currently has accredited over 50
U.S. skin and bone tissue banks out of
an estimated 150 to 200 tissue banks.
An estimated additional 50 banks are in
the process of acquiring accreditation.
The AATB standards cover acquisition,
processing, preservation, storage,
labeling, and distribution of tissue.
Current acquisition standards include
specific disease screening through
testing for hepatitis B ang C and HIV
end review of medical histories for risk
factors for disease transmission.

The Eye Bank Association of America
(EBAA) was established in 1961 and
today represents 109 eye bank
organizations in the United States and
Canada. Over 95 percent of the
membership is accredited by EBAA. To
become accredited, eye banks must meet
voluntary medical standards and submit
to a triennial site visit. EBAA works
closely with the American Academy of
Ophthalmology to revise and refine its
medical standards. These standards
include testing for hepatitis B and C and
HIV. EBAA medical standards also
require review of all available medical,
coroner, and autopsy records for these
diseases.

Additionally, because reports from
the Centers for Disease Control and
Prevention (CDC) that HIV had been
transmitted through transplantation, the
Public Health Service (PHS) has taken a
number of actions. The Assistant
Secretary for Health convened a Work
Group to evaluate the need for and type
of Federal oversight that should be
developed over the entire array of
human tissues. In its report issued and
July 1, 1991, the Work Group concluded
that the risk of infectious disease
transmission was quite low, but it did
recommend revision of PHS guidelines
on donor screening, testing, and
recordkeeping. Further, the Work Grou
noted that investigation into the neede
level of mandatory oversight for tissue
transplantation, apart from organ and
bone marrow transplantation, should
take place. The PHS Work Group
fecommended FDA evaluation of this
Question.

On March 17 of this year, the U.S.
PHS announced the availability of the
tevised draft guideline on the
Prevention of transmission of HIV
through transplantation of human

tissues and organs (58 FR 14402, March
17, 1993),

II. Congressional Interest and Industry
Support for Oversight

In 1992, Senator Simon introduced S.
2908, which would have required a
mandatory floor of infectious disease
controls and Federal certification of
tissue banks that were in compliance
with requirements, FDA participated in
hearings on S. 2908 before the Senate
Committee on Labor and Human
Resources. While FDA opposed that
particular resolution of tissue
transplantation issues, the agency made
a commitment to engage actively in
investigation of the tissue banking
industry and in the ongoing public
debate on the appropriate role for
Federal oversight. Senator Simon
introduced S. 1702, which deals with
human tissue regulation, on November
19, 1993.

A member of a national consortium of
tissue banks testified at the 1992 hearing
that the organization “supports Senator
Simon's legislation because it believes
that uniform national standards for the
identification of donors, and the
recovery, Frooossing and distribution of
tissue will provide needed assurance
that tissue is safe and effective for all
transplant recipients.” (Senate Hearing
on S. 2908, 102d Cong., 2d sess. 52
(Seé)x:. 29, 1992).)

October 15 of this year,
Representative Wyden ciaimd a hearing
before the Subcommittee on Regulation,
Business Opportunities and Technology
of the Committee on Small Business on
appropriate oversight for tissue banking.
At those hearings, representatives of
industry advocated passage of
legislation setting forth regulatory
requirements for tissue banking.

e president of the AATB advocated
“immediate compulsory registration of
all tissue banks to determine the scope
of tissue banking” and the
*“[establishment of] uniform donor
selection requirements to ensure the
lowest possible risk of disease
transmission to patients.” The
chairperson of the EBAA noted that its
accreditation system is voluntary and
that “[a]bsent from this process is [an]
enforcement mechanism to mandate
closure of noncompliant entities and
require universal participation.” The
chairperson further noted that, “[t]o
truly provide for improved public
safety, legislation and regulation must
include a mechanism to either rapidly
educate or close outlets within
hospitals, clinics, and physician
practices where standards for allografts
addressed through accreditation and
CDC guidelines often go unrecognized.”

The national head of the American
Red Cross Tissue Services testified that:

The American Red Cross feels strongly that
appropriate, enforceable federal standards are
needed to ensure the continued safety of the
people who depend upon human tissue to
sustain or improve the quality of their lives
and to foster continued public support for the
collection and use of transplantable tissue
* * *. We believe that safety and public
support will be maintained if the Food and
Drug Administration (FDA) (1) registers and
licenses all tissue banks, whether they engage
in procurement, processing, storage, or
distribution; (2) establishes standard tissue-
specific donor screening procedures; and (3)
develops effective tracking procedures in
order to identify the source of infection after
transplant and to identify other recipients
who may be at risk,

The president of the American
Academy of Orthopaedic Surgeons
similarly supported “legislation to
grovide uniform standards for tissue

anking practices and processing in
order to ensure the safety of our patients
from the transmission of disease.”

Representative Wyden introduced
H.R. 3547 on November 19, 1993. This
bill is substantially identical to S. 1702.

IV. Recent Developments

At the October 15 hearing, the
Director of FDA's Center for Biologics
Evaluation and Research noted the
advent of commercialization and the
development of promotional practices
for human tissue materials, She testified
that “[s]everal tissue bank directors

. have been solicited by individuals

offering to sell tissue that originates
from other countries. Generally, these
contacts have been unwilling to declare
the actual source of the tissue, to
provide documentation as to the cause
of death, the medical records of the
donor, the results of donor screening
and testing, or to furnish samples of
donor serum for testing.”

The manager of the Northwest Tissue
Center in Seattle, Washington, stated
that the tissue center had “received calls
from brokers offering to send us tissue
for processing from Russia, Eastern
Europe, and Central and South America.
This raises significant concerns about
ensuring safety. If tissue is to be
imported from outside the United
States, very strict controls must be put
in place to ensure the same standards of
donor screening, testing, and tissue
recovery, because of the potential for
unknown diseases that might be
transmitted."

The Director of Blood and Tissue
Resources from the Department of
Health for the State of New York
testified concerning state regulation of
tissue banking in New York. She noted
that the New York program had found
that tissues had been removed from
donors for a variety of purposes despite
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the fact that donor or family consent
was totally absent and thus, donor
medical histories were incomplete.

Representative Wyden submitted for
the record a solicitation from a foreign
tissue bank that noted that many tissues
offered for use in the United States by
the bank were recovered without aseptic
precautions.

As a result of a number of similar
allegations, the agency has initiated
inquiries regarding possible supplying
of human tissue materials intended for
transplantation without appropriate
infectious disease testing and medical
screening. In a relatively brief period of
time, the agency was able to ascertain,
in a few isolated instances, the
availability for importation and
distribution of tissue materials that do
not meet minimal screening standards
for transmission of infectious disease.
Agency investigators contacted several
individuals who had offered to supply
tissues from foreign sources. Two
persons indicated immediate
willingness to import tissues within
weeks from donors from whom full
medical histories and proper donor
screening and testing had not been
obtained. Both indicated that they had
been engaged in past tissue sales for
transplantation. Furthermore, the
circumstances of alleged donation
offered to agency investigators, without
consent or notice to concerned relatives,
would have precluded adequate
evaluation of the donor’s risk factors
that would be relevant to minimize the
potential for infectious disease
transmission. Finally, the brief medical
histories that were provided to agency
investigators, limited to causes of death,
indicated that tissue from these donors
should not be accepted for
transplantation use.

One purveyor provided-agency
investigators with blood samples from a
Emspective donor-cadaver accompanied

y documentation of g:svious infectious
disease testing, including alleged testing
for hepatitis B, On retesting by the
Government, the sample was confirmed
to be markedly positive for hepatitis B
surface antigen. The purveyor admitted,
when confronted with this fact, his
awareness that testing facilities at the
site of donation were inadequate and
that previous donors had also tested
positive for hepatitis.

These isolated instances demonstrate
that donation has occurred, and
continues to occur, when generally-
accepted donor screening through
medical history review is largely absent.
The agency currently believes that these
instances do not represent the
predominant practice within the
industry. Nonetheless, the traffic in

tissue for transplantation without
adequate testing or donor :
whether domestic or imported, cannot
be permitted to occur.

V. Legal Authority

Because the public health objective in
re%ulating tissue entities in this interim
rule is to prevent the transmission of
gomxlmmicaglle disease, FDA is

eveloping these regulatory
requirements under the legal authority
of section 361 of the PHS Act (42 U.S.C.
264). This section authorizes the
Secretary, DHHS (the Secretary), to
make and enforce such regulations as
judged necessary to prevent the
introduction, transmission, or spread of
communicable diseases from foreign
countries into the States or from State to
State. Intrastate transactions may be
regulated under authority of this
provision, as appropriate. (See State of
Louisiana versus Mathews, 427 F. Supp.
174 (E. D. La. 1977).)

Section 361 of the PHS Act also
provides for such inspection and
destruction of articles found to be so
infected or contaminated as to be
sources of dangerous infection to
humans, and other measures, as may be
deemed by the Secretary to be
necessary. Section 361 of the PHS Act
has been invoked by FDA to regulate
various activities or articles. For
example, FDA has invoked this
authority to regulate conveyance
sanitation, the source and use of potable
water, and milk pasteurization. The
agency has also acted under section 361
to prevent the transmission of
communicable disease through
shellfish, turtles, certain birds, and
bristle brushes. (See 21 CFR parts 1240
and 1250.) FDA has also relied in part
on this section in promulgating
requirements to protect the blood
suppl&.

Authority for the enforcement of
section 361 of the PHS Act is provided
for in part under section 368 of the PHS
Act (42 U.S.C. 271). Under section
368(a) of the PHS Act any person who
violates a regulation prescribed under
section 361 of the PHS Act may be
punished by imprisonment for up to 1
year (42 U.S.C. 271(a)). Individuals may
also be punished for violating such a
regulation by a fine of up to $100,000
if death has not resulted from the
violation or up to $250,000 if death has
resulted (18 U.S.C, 3559, 3571(b)).
Organizations may be fined up to
$200,000 per violation not resulting in
death and $500,000 per violation
resulting in death (18 U.S.C. 3559,
3571(c)). In addition, Federal district
courts have jurisdiction to enjoin
individuals and organizations from

violating regulations implementing
Section 361 of the PHS Act.

VI. Regulatory Program
A. Introduction

FDA is issuing this interim rule
because of an immediate need to protect
the public health from the transmission
of HIV infection and hepatitis infection
through transplantation of tissue from
donors infected with or at risk of these
diseases. The interim rule is not
intended to serve as a long term
regulatory program for assuring the
safety or quality of human tissues used
in transportation. In the near future,
FDA intends to propose more extensive
regulations regarding infectious disease
control for tissues that would
incorporate, but not be limited to, the
elements described in this interim rule.
FDA would then issue a final rule
consolidating the interim rule and the
subsequently proposed regulations and
responding to comments buth to the
interim and proposed rules.

B. Scope

Section 1270.1 defines the scope of
applicability of these regulations. In
general, any establishment or person
engaged in the recovery, processing,
storage, or distribution of banked
human tissues would be affected by the
regulations. A definition of “banked
human tissue” is provided in
§1270.3(b) of the interim rule. In
essence, such tissue is tissue derived
from a human body intended for
administration to another human for
medical purpeses and procured,
processed, stored, or distributed by
methods not intended to change tissue
structure or functional characteristics.
Tissues that are processed or stored only
in ways to prevent transmission of
infectious disease and to preserve
clinical usefulness would be covered by
the tion.

Tissues already regulated by FDA as
drugs, biological products, or medical
devices, and vascularized organs,
semen, other reproductive tissue,
human milk, and bone marrow would
not be affected by the interim rule (see
definition of “banked human tissue” in
§1270.3(b)). Tissues such as bone,
ligaments, tendons, fascia, cartilage,
corneas, and skin whosa structure or
functional characteristics have not been
changed through processing or other
techniques would be covered by the
requirements of the regulations.
Establishments such as transportation
centers and other hospitals which may
store tissue only for a short term
pending scheduled surgery within the
same facility but do not participate in
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the recovery, processing; or distribution:
of tissue would not be d-under
these ans. (See:definition of
"‘storage” in §1270.3(h).)
C. Definitions

Section 1270.3 provides.definitions
for several of the terms. used in.thea
interim.rule, The definitions will be.
discussed, as-necessary, in the section of
the interim rule in. which the defined
tern appears.

D. Infectious Disease- Testing and Donor
Screening

Requirements for the laboratory tests
to be performed and for the screening of
donors to be conducted are specified in
§1270.5. In order for the laboratory test
results to be reliable, it is important that
the tests ba properly performed. Section
1270.5(b) rovl;ur:thm the tests. must }:e
performed b ratories appropriately
certified uné: the Clinical Labolt)amﬁas
Improvement Act of 1988 (Pub. L. 100~
578).

The purpose of the required:
laboratery tests is to help to establish a
lack of infection with or exposure to
Human Immunedsficiency Virus, Types
1 and 2, (HIV-1 and HIV-2), Hepatitis
B, and W.C The interim rule
requires blood specimen obtained
from the donorbe used to perform the
following required tests:

Human immunodeficiency virus-1

antibady (anti-HIV 1)

Human immunedeficiency virus-2

antibody (anti-HIV 2),

Hepatitis B surface antigen (HBsAg)
Hepatitis C.virus antibedy (anti-HCV)

HIV :Td Hepatitis B andi C testing are
essential tor protect against these:
serious and liﬁa? ing diseases;,.
which cam be transmitted by all types of
tissues. FDA: recognizes:that, d i
on the-types of tissue involved, other
testing may be-appropriateito assurethat:
the tissue is: safe for transplantation.
Additional testing requirements may be
included i the notice of praposed
rulemaking which FDA intends to issus
in the neag future:

FDA is requiring in: §1270:5(e) that
the pracess of determining suitable:
donors include identifying the-donor
and obtaining a relevant medical history
to determine whether the donorhas.
engaged. in behaviors that place the:
donor at high: risk for centracting AIDS
or hepatitis and. whether the-denor has
displayed signs er symptoms of these:
diseases. FDA is-not specifying:in these
regulations what specific questions:
should be asked of the donor er the:
next-of-kin but only that such.
procedures.be.in. and in use by
establishments procure tissue..

The future

m medical himvy c‘ﬁ]ﬂ
donor: When corneal retrieval is
performed under authorization of a
specific: State:or territorial law,.

§ 1270:5(e) defines the relevant medical
history as including all available
medical, coroner; and autopsy records,
This provision would apply to retrieval
of corneas by medical examiners or
coroners in certain States. FDA
specifically requests comment on this
definition of relevant medical history
for corneal retrieval.

Section 1270.5 also contains
requirements for the quarantining of
tissue. Quarantining means identifying
the tissue as not suitabla for
transplantation or holding the tissuein
an area clearly identified as being for
quarantine (see definition i 1270.3(i)).
Banked' human tissus must be
quarantined unless it is-accompanied
by: (1) Records indicating negative test
results for the required tests of the
donor’s blood and (2] records of the
donor’s medical histary assuring
freedom from risk factors or clinical
evidence of HIV infection and hepatitis
B and C, For donors that have been
transfused within 48 hours of taking the
blood sample, special quarantine
provisions are set forth in § 1270.5(d) to
help eliminate misleading test results.

This interim rule is effective
immediately for tissues.currently in:
storage. Thus, such tissues must either
be immediately quarantined or have
available the required documentation. of
donor testing and: screening; FDA
specifically solicits comment on the
feasibility andiburdensomeness. of the
immediate application of this rule.ta
tissues currently in.sterage.

E. Written Procedures:

Section 1270.7 requires that the
testing and denor screening prescribed
in § 1270:5 be performed in:accordance
with written procedures. The testing.
procedures must conform: to the
manufacturers” instructions; for usesin:
the:package inserts: for the requireditest
kits.. Such; written: procedures are
intended to-assure that testingand:
donor screening areia and

consistently 'med. The regulations
also require m pamonu;:g
Eerfonningmsﬁngordonansa!ecﬁnm
ave ready access to the:appropriate
written: precadures. Any deyiation from:
these written: procedures: must be:
recorded:and justified. An:
establishment m&xl:m develop itx&wn
written procedures, but may adopt those:
in a manual prepmd!hyannthu:p
organization, as'long as the procedures

satisfy the requirements of the
regulations,
F. Records
Sections 12709 and 1270:11 require
the proper maintenance of records and
identify specific:records: that must be
kept. U '§§1270.9(a) and 1270:11(a),
FDA requires that records be: kept
documenting the viral testing results for
each denorand the intevpretation of
those results; The documentation must
include identification of the persom
doing the work, and dates:of data:
entries, and must be-adequately detailed
to provide a camplete history of the
testing.
Unger §1270:9(b); tissue must be
guaranu'nedi until the required racords
ocumenting appropriate results from
the infectious disease testing and donor
screening accompany the tissue.
Medical history records must be
available either in English as the
original record: or in:a verified
translation into English, accompanied
by the original record. Records on the
destruction er other disposition of tissue
unsuitable for transplantation: must be
max.itd's' (c). all required record
nder §1270.9(c), a ired records.
must be:available for inspection by
authorized: FDA employees at any
establishment or from an individual that
recovers, processes, stores, or distributes
banked: human tissue. Photecopies,
microfiches, microfilm, and retrieval
from other locations by electronic
means are permissible,
Because & person may be infected
with HIV orviral hepatitis for several
ears before it becomes manifest, FDA
elieves that records must be retained
fora sufficient period of time to assure
that the records may be traced in the:
event a recipient displays evidence of
infection that may be attributable to
human tissue transplantation. FDA is
requiring under § 1270:9(e) that records
be retained for 10 years.

G. Inspections

Establishments that recover, process,
store;. or distribute banked' human tissue
will be'subject to FDA inspection under
§1270.13. An establishment subject to
inspection: will be required to permit the:
FDA investigators.conducting the
inspection access to all facilities,
equipment, processes; products; and
records, as mecessary torassure
compliance with: this interim rule: The
FDA investigator will also be authorized
to question:any personnel involved in
the'performance of regulated activities,
In most cases, FDA intends:that routine
inspections will not besannounced by
priornotice. At the begimming of the
inspection, the FDA investigator will
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provide to the most responsible person
present at the establishment an FDA
“Notice of Inspection.” During the
inspection the FDA investigator may
copy records of the establishment as
deemed necessary by the investigator,
such as to document potential violations
of the regulations. FDA recognizes the
extreme sensitivity of information that
would identify a human tissue donor or
recipient. FDA investigators will be
instructed to delete or obscure any
donor or recipient identifying
information from copied records unless
such information is necessary for
carrying out the investigator’s duties.

At the end of the inspection, if
potential significant violations of the
regulations are found, the FDA
investigator will issue to the most
responsible person at the establishment
a list of ““Inspectional Observations,”
which will deseribe the observations of
the investigator that may represent
violations of the regulations. After the
report of the investigator is reviewed,
FDA may issue additional
correspondence to the establishment
describing the violations to the
regulations and requesting appropriate
follow-up action.

During the effective period of the
interim rule, the :goncy intends to
inspect a regulated establishment, either
foreign or domestic, only when deemed
necessary to ensure that human tissue is
not infected with HIV or hepatitis B or
C virus. Frequency of inspection after an
initial ins on will depend on the
extent of the violations found and will
be at the agency’s discretion. A more
extensive discussion 0{1 Fbl:‘gs v
inspection program wi escribed in
the notice of proposed rulemeking to be
published in the near future.

H. Recall and Destruction of Human
Tissue

Section 361 of the PHS Act authorizes
the Secretary to provide for such
inspection and destruction of articles
found to be so infected or contaminated
as to be sources of dangerous infection
to human beings and “‘other measures,
as in [her] judgment may be necessary."
FDA expects tg]t in the majority of
cases an establishment responsible for
the distribution of human tissue for
transplantation will voluntarily take
appropriate measures when human
tissue is found unsafe for use or is of
questionable safety, and it will be
unnecessary for FDA to order
destruction of the human tissue. The
procedures for recall and destruction in
§1270.15 of the regulations will be used
only when the agemt:i deems it
necessary to ensure the continued safety
of human tissue.

During the period of interim
regulations, FDA intends to invoke
§1270.15 when there is a significant
$wstjon as to the source of the tissue,

e adequacy of the testing of the tissue,
or the adequacy of donor selection.
Such may be the case when the source
of the tissue cannot be traced or when
FDA has reason to believe the tissue
donor may not have been adequatel
screened or tested. If, for example, the
tissue is of foreign origin and FDA is
unable to ascertain how the tissue was
recovered, processed, stored, or
distributed, recall and destruction
orders may be issued. In the near future,
FDA intends to propose that all
establishments, foreign and domestic,
involved in the recovery, processing,
storage, and distribution of tissue
intended for transplantation be
registered with FDA. Thus FDA would
be better able to ascertain the adequacy
of the recovery, processing, storage, and
distribution of tissue.

Section 1270.15 provides procedures
under which FDA may order the recall
or destruction of human tissue that has
been collected or distributed in
violation of the regulations, Under
§1270.15(a), FDA may issue to the
person responsible for the distribution
of the human tissue a written order that
the product be recalled or destroyed, as
appropriate. The written order will
identify as specifically as practicable the
human tissues that are affected, the
grounds for issuing the order, and
provide that, unless alternative
arrangements are made, the human
tissue must be recalled and/or destroyed
within 5 working days of receipt of the
order.

A written order to retain the tissue
will also be provided to all persons in
possession of the tissue in question.
Authorized FDA employees may also
take possession of the tissue and
ultimately destroy the tissue.

Arrangements may be made with the
FDA official issuing the order to hold
the destruction order in abeyance and
negotiate alternative arrangements for
appropriate disposition of the human
tissue. If the retention order is issued on
the basis that FDA is unable to ascertain
the adequacy of the testing of the tissue,
the issue may be resolved by the
distributor or other responsible person
providing FDA with documentation
showing that the tissue has been
appropriately tested. If the order is
based on testing deficiencies that fail to
ensure adequately the suitability of the
donor, additional or repeat testing of the
donor samples may be Possible that will
clarify the suitability of the human
tissue for transplantation. In other cases
the human tissue may not be

appropriate for use in transplantation
but may be used for rese purposes.
If suitable arrangements cannot be made
and there continues to be disagreement
regarding the order, FDA will reaffirm
in writing the order that the human
tissue be recalled or destroyed.

If no agreement is reached, the
recipient of the order may request a
hearing under 21 CFR part 16 within 5
working days of the receipt of such an
order. Any recall of human tissue will
be monitored by FDA and destruction of
human tissue will be under the
supervision of a designated FDA
official. -

VIL. Issuance of an Interim Rule;
Immediate Effective Date

Under the provisions of the
Administrative Procedure Act at 5
U.S.C. 553(b)(B) and FDA’s
administrative practices and procedures
regulations at 21 CFR 10,40(e)(1), the
Commissioner of Food and Drugs finds
that use of prior notice and comment
procedures for promulgating this
interim rule is contrary to the public
interest. In addition, the Commissioner
finds good cause under 5 U.S.C.
553(d)(3) and 21 CFR 10.40(c)(4)(ii) for
making this rule effective immediately
upon publication, The agency believes
that the unnecessary risk of
transmission of HIV infection and
hepatitis infection from shipment and
transplantation of tissues derived from
inadequately tested or screened donors
justifies immediate action to protect the
public health.

Tissue procurement, processing,
storage, and distribution entities that
follow generally accepted industry
practices currently engage in such
testing and screening and related
recordkeeping. The agency is aware of
no adequate justification for failure to
perform such basic procedures related
to prevention of these serious and life-
threatening diseases. In light of the
significant public health risk presented
by the absence of procedures to prevent
transmission of these diseases, the
Commissioner finds good cause to make
these regulatory requirements final and
effective immediately.

Although this agency is publishing
this regulation as an interim rule
without an opportunity for prior notice
and comment on a proposed rule, FDA
is providing for comment on this
interim rule. As previously discussed,
the agency intends to promulgate a
mﬁ:ﬁon encompassing additional
infectious disease controls in the near
future. Interested persons will have an
opportunity to comment on all related
issues in the context of that rulemaking.
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VIIL Envirenmental Impact

which are subject to review. by the. interim regnlations will provide for the:
The agency has determined under QOffice of Management and. Budget inspection by FDA of tissue bank
§ 25&24(&)({10}-;: CFR 25.2&(&;[1;&))?&& (OMB) under the.P ork. Reduction  establishments engaged in recovery,
this action is of a type:that does not Act of 1980. The title, description, and  processing, storage or distribution of
individually or ecumulatively have:a resrondants of the informatien: banked human tissue. These facilities
significant effect on the human: col. ections:.are shown: below with an will be required to meet standards
environment. Therefors; no estimate of the annual recordkeeping intended to assure appropriate
environmental impact statement is. and periodic reparting burden. screening and testing of human tissue
required. Title: Human Tissue Intended: for donors, and to ensure that records are
K . Transplantation: 21 CFR part 1270, kept that document that the appropriate
IX. Economic and Information o 37 gy testing has been followed.
Collotine o i Fgmmg D e Descriptian of Respondents:
: _ interimr previ scriptian of Respo: :
A. Paperwork Reduction Act of 1980 transmission of HIV' disease and Businesses or other for-prafit; nonprofit
This interim rule contains hepatitis B and C through the use of institutions; small businesses or
information eellection requirements human tissue for transplantation. The organizations,
Recordkeeping
Annual
Recard-
" No: of'rec~ || hours: i
21 CFR saction ordkeepers rk.mgow "ggg:,‘;g'
eepar
V2 el R St e e PR 5 40| 10 4,000
1270 DR 8 NI s e e 200 2.083 |, 416
0 S e B s S e M e 400. i &5 200/
s i et i S R R AR SN TR A Y 4,616
No burden is being calculated for as specified in the Regulatory Flexibility written comments. regarding this interim
§1270.11(c). With the ramexc(;ﬂﬁons Act (Pub. L. 96-354). The enly rule. Two copies of any comments are
noted in the p e, FDA believes. econemic impact is related ta the to be submitted, except that individuals
that all respondents obtain medical recordkeeping burdens described above. may submit one copy. Comments are to

history of donors; these regulations add
no additional requirements. There are
approximately 408 establishments/
persons affected by these regulations, Of
these, 250 should already meset the
requirements of this interim rule; 150
may not have written SOP's as required
under 1270.7(a). In addition,,
approximately 200, although they have
testing records, may not have all
required information recordad. FDA is
specifically ing comments on. the
recordkeggi:‘f urden estimata.

As required by section 3504(h) of the
Paperwork Reduction Act of 1980, FDA.
has submitted a copy of this proposed
rule to OMB for its review of these
information collection requirements.
Other organizations and individuals
desiring to submit comments: regarding
this burden estimate or any aspects of
these information collection.
requirements including ions: for
reducing the burden, direct them
to FDA's Deckets ent Branch:
(address abeve) and ta the Office of
Information and Regulatory Affairs,
OMB, rm. 3001, New Executive Office
Bldg., 725 37th: St. NW.,, i ;

DC 20508, Attn: Steve Semenuk.

B. Economic Impact

The agency has examined the
économic impact of this interim rule.
énd has determined that it doesnot. .

féquire a regulatory flexibility analysis,.

FDA: believes that the costs of testing for
infectious disease and the cost of
screening denors has already beem
assumed by the tissue banking industny
and this interim rule imposes no:
additional burdens, FDA believes thera
will be a.onse time burden of $48,000 for
those tissue banks which: prepare
written procedures in accordance with
the rules.and an anmmbhtg'dk::of
$201,320 for preparing an ping
records: whicgz mfma regulated
establishments may not currently
consistently keep:. FDA balieves: that the:
destruction: of unsuitahle tissue will be
an infrequent eccurrence and will be:
done only when necessary to prevent
the transmission of communicable
disease.

Ii‘lDA c;:tiﬁos that the interim rule:
will not have a significant impact on a
substantial txl;amnbex- of smnil.;nP entities, as
defined in the Regulatory Flexibility
Act. Organizations and individuals
desiring to:submit comments
this economic burden estimate or amy
aspects of the economic effects of the
interim rule; including suggestions: for
reducing the economic burden, should
direct them to FDA’s Dockets
Management Branch. (address above).
X. Request for Comments

Interested persons may, on: or before
March: 14, 1994, submit to the Dockets:
Management Branch (address abova)

be identified with. the docket number
found in brackets in the heading of this
document. Received comments nray he
seen in the Dockets Management Branch
between 9 a.m. and 4 p.m:, Menday
through Friday,

‘List of Subjects

21 CFR Part 16

Administrative practices and
procedures.
21 CFR 1270

Human tissue, Reporting and
recordkeeping requirements.

Therefore, under the Public Health
Service Act, and under authority
delegated ta the Commissioner of Foad

and Drugs, 21 CFR chapter I is amended
as follows:

PART 16—REGULATORY HEARING
BEFORE THE FOOD AND DRUG
ADMINISTRATION

1. The-authority citation for 21 CFR
part 16 continues to read as fallows:

Authority: Sees. 201-903 of the Federal
Food, Drug; and Cosmetic Act (21 U.S.C.
321-394); 21 U.S.C. 41-50, 141-140; 4671,
679;,821,.1034; secs. 2, 361, 361 of the Pulilic
Health Service-Act (42 U.S.C. 201, 262, 264);
secs. 2-12 of the Fair ‘and. Labeling
Act (15 U.S.C. 1451~1461); 28 U.S.C. 2112..

2. Sectiom 16.1 is:amended. in
paragraph (b)(2) by numerically adding
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the entry *‘§ 1270.15(e)"" to read as
follows:

§16.1 Scope.
L ] - -
* * »

(2) * " %

§ 1270.15(e), relating to the recall and
destruction of banked human tissue.

3. New part 1270 is added to read as
follows:

PART 1270—HUMAN TISSUE
INTENDED FOR TRANSPLANTATION

Scope. S
Definitions.
Donor testing and screening.
Written procedures.
Records, general requirements.
1270.11 Specific records.
1270.13 Inspections.
1270.15 Recall and destruction of human
tissue.
Authority: Segs. 215, 311, 361, 368 of the
Public Health Service Act (42 U.S.C. 2186,
243, 264, 271).

§1270.1 Scope.

(a) The regulations in this part apply
to banked human tissue and to
establishments or persons engaged in
the recovery, processing, storage, or
distribution of banked human tissue.

(b) Regulations in this chapter as they
apply to drugs, biologics, devices or
other FDA-regulated commodities do
not apply to banked human tissue,
except as specified in this part,

§1270.3 Definitions.

(a) Act for the purpose of this part
means the Public Health Service Act,
section 361 (42 U.S.C. 264).

(b) Banked human tissue means any
tissue derived from a human body,
which:

(1) Is intended for administration to
another human for the diagnosis, cure,
mitigation, treatment, or prevention of
any condition or disease;

(2) Is recovered, processed, stored, or
distributed by methods not intended to
change tissue function or
characteristics;

(3) Is not currently regulated as a
human drug, biological product, or
medical device;

(4) Excludes kidney, liver, heart, lung,
ancreas, or any other vascularized
uman organ; and

(5) Excludes semen or other
reproductive tissues, human milk, and
bone marrow.

(c) Vascularized means containing the
native vasculature which continues to

blood after transplantation.

(E; Donor means a human being,
living or dead, who is the source of
_ tissue for transplantation.

(e) Recovery means the obtaining from
a donor of tissue that is intended for use
in human transplantation.

(f) Processing means any activity to
prepare, preserve for storage, and/or
remove from storage to assure the
Eotency. quality and/or sterility of

uman tissue for transplantation.

() Distribution includes any transfer
of human tissue from one establishment
or individual to another establishment
or individual (including importation),
whether or not such transfer is entirely
intrastate and whether or not possession
of the tissue is taken.

(h) Storage means holding tissue in
any facility other than the facility at
which the tissue is to be implanted.

(i) Quarantine means the
identification of banked human tissue as
not suitable for transplantation or the
holding of banked human tissue in an
area clearly identified as being for
quarantine.

§1270.5 Donor testing and acreening.

(a) Donor blood specimens shall be
tested for the following communicable
disease serological markers by tests
approved for such uses by the Food and
Drug Administration:

(1% Human immunodeficiency virus-1
antibody (anti-HIV-1);

(2) Human immunodeficiency virus-2
antibody (anti-HIV-2);

(3) Hepatitis B surface antigen
(HBsAg); and

(4) Hepatitis C virus antibody (anti-
HCV).

(b) Such infectious disease testing
shall be performed by a laboratory
gglropriately certified under the

inical Laboratories Improvement Act
of 1988 (CLIA).

(c) Banked human tissue shall be
quarantined or accompanied by records
indicating that the donor’s blood has
been tested and found negative in
approved tests for anti-HIV-1, anti-HIV-
2, HBsAg, and anti-HCV.

(d) Banked human tissue shall be
quarantined from donors who, within
48 hours prior to taking the blood
sample, have been transfused with four
or more units of blood, blood
components, colloids or crystalloids in
adults, or any transfusions within 48
hours in children under 12 years of age,
unless:

(1) A pretransfusion blood sample is
available for infectious disease testing;

or

(2) An adequate algorithm is used to
ensure that there is not hemodilution
sufficient to alter test results.

(e) Determination that a donor of
banked human tissue intended for
transplantation is suitable shall include
ascertainment of the donor's identity

and ade(iuately completed and

accurately recorded relevant medical
history which assures freedom from risk
factors for or clinical evidence of
hepatitis B, hepatitis C, or HIV
infection. For corneal retrieval which
occurs under authorization of a specific
State or territorial law the relevant
medical history shall include all
available medical, coroner, and autopsy
records.

(f) Banked human tissue for
transplantation shall be quarantined or
accompanied by records of the donor’s
relevant medical history as defined in
paragraph (e) of this section which
assure freedom from risk factors for or
clinical evidence of hepatitis B,
hepatitis C, or HIV infection.

§1270.7 Written procedures.

(a) There shall be written procedures
prepared and followed for all significant
steps in the infectious disease testing
process under § 1270.5 which shall
conform to manufacturers’ instructions
for use contained in the package inserts
for the required test kits, These
procedures shall be readily available to
the personnel in the area where the
procedures are performed, unless
impractical. Any deviation from the
written procedures shall be recorded
and justified.

(b) There shall be written procedures
prepared and followed for all significant
steps for determining the medical
history of the donor as provided in
§1270.5. Such procedures shall be
readily available to personnel who may

erform the procedures. Any deviation
m the written procedures shall be
recorded and justified.

(c) In conformity with this section,
any facility may use current standard
written procedures such as those in a
technical manual prepared by another
organization, provided the procedures
are consistent with and at least as
stringent as the requirements of this
part.

§1270.9 Records, general requirements.

(a) Records shall be maintained
concurrently with the performance of
each significant step required in this
part in the performance of infectious
disease screening and testing of donors
of human tissue for transplantation. All
records shall be accurate and indelible
and legible. The records shall identify
the person performing the work, the
dates of the various entries, and shall be
as detailed as necessary to provide a
complete history of the work performed
and to relate the records to the
particular tissue involved.

(b) All banked human tissue shall be
quarantined until:
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(1) All infectious disease testing
under § 1270.5 has been completed,
reviewed by a responsible official, and
found to be negative;

(2) Donor screening has been
completed, reviewed by a responsible
official, and determined to assure
freedom from risk factors for or clinical
evidence of hepatitis B, hepatitis C, or
HIV infection; and

(3) Copies of the testing and screening
records accompany the tissue.

(c) All records, or true copies of such
records, required under this part shall
be readily available for authorized
inspection at any establishment or from
any individual that recovers, processes,
stores, or distributes banked human
tissue. Records that can be immediately
retrieved from another location by
slectronic means meet the requirements
of this paragraph.

(d) Records required under this part
may be retained electronically, or as
original paper records, or as true copies
such as photocopies, microfiche, or
microfilm, in which case suitable reader
and photocopying equipment shall be
readily available.

(e) Records shall be retained for no
less than 10 years.

§1270.11 Specific records.

Records shall be maintained which
include:

(a) Results and interpretation of all
required infectious disease tests and
retests.

(b) The destruction or other
disposition of unsuitable banked human
tissue,

(c) Information on the identity and
medical history of the donor, as
required by § 1270.5(e) in English or, if
in another language, accompanied by a
verified translation.

§1270.13 Inspections.

(a) An establishment covered by
regulations in this part shall permit
authorized representatives of the Food

and Drug Administration to make at any :

reasonable time such inspection of the
establishment, its facilities, equipment,
processes, products, and records as may
be necessary in the judgment of such
representatives to determine compliance
with the provisions of this part.
Inspections may be made with or
without notice and will ordinarily be
made during regular business hours.

(b) Frequency of inspection will be
based upon the compliance history of
the estaglishment and at the agency’s
discretion.

(c) The inspector shall call upon the
acting head of the establishment and
may question the personnel of the
establishment as the inspector deems
necessary.

(d) The inspector may review and
copy any records required to be kept
pursuant to part 1270.

(e) Ordinarily, records containing the
name or other positive identification of
donors or recipients of human tissue
will not be copied unless the
identification is suitably expurgated.
However, such information may be
copied if necessary, such as to
document distribution of potentially
infectious tissus.

§1270.15 Recall and destruction of
banked human tissue.

(a) Upon a finding that banked human
tissue may be in violation of the
regulations in this part, an authorized
Food and Drug Administration (FDA)
representative may:

fl) Serve upon t¥xe person who
distributed the tissue a written order
that the tissue be recalled or destroyed,
as appropriate, and upon persons in
possession of the tissue that the tissue
shall be retained until it is recalled by

the distributor, destroyed, or disposed
of as agreed by FDA, or the safety of the
tissue is confirmed; and

(2) Take possession of and/or destroy
the violative tissue.

(b) The written order will ordinarily
provide that the human tissue be
recalled or destroyed with 5 days from
the date of receipt of the order and will
recite with particularity the facts which
justify the order.

(c) After receipt of an order under this
Ean, the person in possession of the

uman tissue shall not distribute or
dispose of the tissue in any manner
except to recall and destroy it consistent
with the provisions of the order, under
the supervision of an authorized official
of FDA.

(d) In lieu of paragraphs (b) and (c) of
this section, other arrangements for
assuring the proper disposition of the
tissue may be agreed upon by the person
receiving the written order and an
authorized official of FDA. Such
arrangements may include providing
FDA with records or other written
information that adequately assure that
the tissue has been recovered,
processed, stored, and distributed in
conformance with this part.

(e) Within 5 days of receipt of a
written order for recall or destruction of
tissue (or within § days of the agency’s
possession of such tissue), the recipient
of the writteén order or prior possessor
of such tissue, may request a hearing on
the matter in accordance with part 16 of
this chapter.

Dated: December 8, 1993.
David A. Kessler,
Commissioner of Food and Drugs.
Donna E, Shalala,
Secretary of Health and Human Services.
[FR Doc. 93-30569 Filed 12-10-93; 1:39 pm]
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