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BOEHRINGER MANNHEIM CORPORATION, BIOCHEMICALS DIVISION

RADIATION SAFETY MANUAL

PURPOSE:

This manual is provided to "'he employee in line with the
management's philosophy of minimizing radiation exposure to
employees to that as low as is reasonably achievable.

This manual will provide the employee with the rules and
regulations governing the use of radioactive material within
the Biochemicals Division of the Boehringer Mannheim
Corporation (herein referred to as "BMB"). In addition,
Regulatory Guidelines and Regulations of the Nuclear Regulatory
Commission are also provided.

The company can and will provide the necessary equipment and
environment to insure that exposure to radiation is reduced,
but it also requires your attention and cooperation for this
program to be effective. This manual is given for your
information and personal use.

In addition, the Radiation Safety Officer and Supervisors are
available for questions. You have the right to see copies of
the Nuclear Regulatory Commission licenses that allow us to use
radioactive material. You also have the right to all NRC
inspection reports and reports of any defects found. You will
also have available copies of the most recent dosimetry badge
reports for your inspection.
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1.1

1.2

1.3

1.4

1.0 THE RADIATION SAFETY COMMITTEE

Purpose
The purpose of the Radiation Safety Committce is to ensure that all use

of radioactive material within BMB is conducted in a safe manner and in

accordance with Nuclear Regulatory Commission (NRC) regulations and the
conditions of the license.

Authority
The Committce is approved by the Vice President of the Division.

cet Frequenc

The Committece shall mcet as often as necessary to conduct its business,
but not less than once in each calendar quarter.

Responsibilities of the Radiation Safety Committce
The Committce shall:

1. Be familiar with all pertinent NRC regulations, the terms of the
license and the information submitted in support of the request for
the license and its amendments.

2. Review the training and experience of any individual who uses
radioactive material and determine that the qualifications are
sufficient to enable them to perform their duties safely and in
accordance with NRC regulations and the conditions of the license.

3. Establish a program to ensure that all individuals whose duties may
require them to work in the vicinity of radioactive material (e.g.,
warehouse and housekceping personnel) are properly instructed as
required by Section 19.12 of 10 CFR Part 19.

4. Review and approve all requests for use of radiocactive material
within the institution.

5. Prescribte special conditions that will be required during a proposed
use of radioactive material such as requirements for bioassays,
physical examinations of users and special monitoring procedures.

6. Review the entire radiation safety program at least annually to
determine that all activities are being conducted safely and in
accordance with NRC rcgulations and the conditions of the license.
The review shall include an examination of all records, reports from
the Radiation Safety Officer, results of NRC inspection, written
safety procedures and management control system.

7. Recommend remedial action to correct any deficiencies identified in
the radiation safety program.
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1.5

1.6

"' 2.1

2.2

8. Maintain written records of all committce mcetings, actions,
recommendations and decisions.

9. Ensure that the byproduct material license is amended, when

necessary, prior to any changes in facilities, equipment, policies,
procedures and personnel.

Membership

Membership shall be Radiation Safety Officer, Director of Technical
Services, Operations Manager, Technical Services Biochemist and other

individuals listed in the materials license as users of licensed
materials.

uoru d Vot equirements

1. A quorum shall consist of a majority of the Committee membership.

2. A unanimous vote of the members present shall be required for

approval. A dissenting vote will commit the dissenter to a proposal
for further study.

2.0 THE RADIATION SAFETY OFFICER
(RSO)

Authorit

The Radiation Safety Officer derives authority from the Vice President

of the Division regarding measures to implement radiation protection and
control within BMB.

The Radiation Safety Officer shall have the authority to immediately

suspend any procedures involving radioactive materials which endanger
health or property.

Responsibilities of the Radiation Safety Officer are:

1. Provide consulting services on all aspects of radiation protection.

2. Maintain radiation exposures As Low As Reasonably Achievable by the

supervision or operation of an effective and appropriate radiation
protection and control program.

3. To disseminate information concerning radiation safety and healtn
Physics and to initiate and maintain programs to educate users in
the safe handling of radioactive materials, and to ensure that all
individuals whose duties may require them to work in the vicinity of
radioactive material (e.g., warehouse and housekceping personnel)
are properly instructed as required by Section 19.12 of 10 CFR Part
19.
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3.

1

4. Monitor ordering and receiving of radioactive materials and audit

records pertinent thereto. To provide Shipping and Receiving with
Control Procedures.

5. To ensure that the use of radioactive material 1s by or under the
direct supervision of individuals listed on our license.

6. To provide personnel monitoring for appropriate individuals, to
ensure that all users (where appropriate) wear monitoring equipment

when using radioactive materials and to maintain personnel exposure
records.

7. To perform periodic and special radiation protection surveys of all
areas where radioactive materials are utilized or stored and to keep
records of these surveys.

8. To ensure that radioactive materials are properly secured against
unauthorized removal at all times when not in use.

9. To maintain an inventory of all radioisotopes at the company and
limit the quantity of radionuclides at the company to the amounts
authorized by the license. The inventory will include the name of
the person responsible for each quantity of radioisotopes, where it
will be used or stored, and the date the quantity was delivered to
that person. Items are removed from the inventory by showing how
and when the radioisotope was disposed of (see attached form).

10. To review all proposals for usage of radioactive material and to
terminate immediately any project that is found to be a threat to
health or property.

11. To inspect facilities and equipment to be used in conjunction with
radioactive materials.

12. To approve construction and remodeling of facilities intended for
radioactive material usage.

13. To supervise disposal of radioactive waste and to keep records of
such.

14. To obtain and maintain all required licenses and registrations for
use of radioactive material by BMB and to ensure that the terms and
conditions of the company's license are met.

3.0 LICENSING REGULATIONS
Government Regulations

By product radioactive material may be used only under specific or
general licenses issued by the United States Nuclear Regulatory
Commission. The regulations covering the procurement of licenses are
published in Title 10 of the code of Federal Regulations. We also
operate under Indiana Regulations HRH-2 (6-25-78), Regulation for
Radiation Control. Copies of these regulations are available from the
Radiation Safety Officer.
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All licensees of the Nuclear Regulatory Commission are required to

. conform with standards for protection against radiation established by
the NRC. These regulations are published in Title 10, Parts 19 and 20
of the Code of Federal Regulations. Copies of these standards may be
obtained from the Radiation Safety Officer.

3.2 BMB Regulations

No person may use within, or bring into BMB any radioisotopes in amounts
which would ordinarily require a specific license from the Nuclear

Reguiatory Commission without authorization from the Radiation Safety
Officer.

3.3 Responsibilities c¢f Approved Users are:

1. Compliance with all rules for the safe handling of radioactive
material and the applicable state and federal regulations.

2. Instructions of employces under their control 'n the use of safety
devices and procedures.

3. Adequate planning of an experiment, procedure or production to
assure that adequate safety precautions are taken.

4. Keeping the RSO informed of new techniques, changes in operational
procedures, or in the physical facilities which might lead to

‘ increased personnel exposure or contamination levels in the
laboratory or surrounding environment.

5. Direction of all personnel under their control to comply with all
recommendations which are designed to control and reduce their total
exposure.

6. Limitation of use of radioactive material under their permit to
those over whom they have direct supervision.

7. Maintenance of required current records of receipt use, storage and
disposal of radioactive material, and records of laboratory surveys.

8. Arrange for dosimetry badge service for persons under their control
when such coverage is required.

9. The Approved User shall jointly bear the responsibility with female
employees under his/her supervision to immediately report any
pregnancy or suspected pregnancy of personnel involved with the
handling of radioactive material. This is to allow for proper
exposure limitation and monitoring of such personnel by the RSO.

3.4 Responsibility of the Individual User of Radiocactive Materials

Each person at BMB who uses radioactive material has a responsibility to:

‘ 1. Keep his exposure As Low As Reasonably Achievable and below the
maximum permissible exposure (100 mR/wk).
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Wear the recommended radiation detector for personnel monitoring.

Maintain good housekeceping practices in the laboratory.

Be aware of and work in compliance with Federal, State and Company
regulations concerning the safe use of radioactive sources (must
read the Radiation Safety Manual).

Survey his person for radioactivity and remove all loose
contamination before leaving the laboratory.

Use all recommended radiation safety protective measures.

Avoid smoking, eating or drinking in laboratories where
radionuclides are stored or manipulated.

Check work areas for contamination after carrying out procedures
involving radionuclides.

Label contaminated equipment and segregate radioactive waste and
equipment to avoid cross contamination.

Report spills or accidents involving radioactive material
immediately to Radiation Safety Officer.

Conduct appropriate decontamination procedures when necessary, under
the supervision of the Radiation Safety Of“icer or his appointed
personnel.

Maintain required records of receipt, us2, storage and disposal of
radionuclides and records of laboratory surveys.

4.0 PROCUREMENT OF RADIOACTIVE MATERIAL
sitions

All requisitions for the purchase of radioactive material must be
initiated by an approved user. A list of approved users will be

supplied to the Purchasing Agent responsible for the purchase of

radionuclides by the Radiation Safety Officer.

The instructions in Appendix 4 are to be observed for all incoming
shipments of radioactive materials.

Procedure for Opening Packages Containing Radioactive Material

1.

r

Packages containing radioactive material are to be opened only by
persons authorized to use such material.

Individual opening package must wear protective clothing and gloves.
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3. Note external condition of package and record on package receipt
. form. If package is wet or stained, immediately wipe test the
package surface with filter paper and forceps. Assay the filter
paper in a liquid scintillation counting system (for beta

emitters). If counts are above 1,000 cpm, notify Radiation Safety
Officer and do not open package. Record wipe test result.

4. Packages containing tritium, carbon-14, sulfer-35 or other low
energy beta emitters in quantities exceeding those in Appendix 2
must be wipe tested. Assay the filter paper in a liquid
scintillation counter and record results.

5. All packages (except those containing carbon-14, tritium or other
low energy beta emitters) must be surveyed for radioactive
contamination with a GM meter prior to opening. Record results.

a. Measure exposure rate at 3 fcet from package surface with thin
window GM detector. If this reading is > 10 mR/h, immediately
notify the Radiation Safety Officer and do not open the package.

b. Measure exposure rate at package surface with thin window GM
Detector. If this reading is > 200 mR/h, then proceed as in
Step a (above).

6. Carefully open outer shipping container and remove the
radionuclide. Measure the exposure rate at the surface of the empty
. shipping container and record result. If this reading is greater
than 2x background, then final radioactive container must be wipe
tested and the results recorded.

a. Wipe test with filter paper using forceps. Assay the filter
paper with a liquid scintillation counting system. If counts
are above 1,000 cpm, notify Radiation Safety Officer.

7. After package has been surveyed, complete the remaining sections on
the package receipt form.

8. If package and/or packing material are contaminated, treat as
radioactive waste. IF not, obliterate radiation warning labels and
discard as regular trash.

5.0 TYPES OF AREAS
5.1 Restricted Area

Any ar=a access to which is controlled for purposes of radiation

protec:ion of individuals from exposure to radiation and radioactive
materials.

5.2 Unrestricted Area

Any area access to which is not controlled for purposes of protection of
. individuals from exposure to radiation and radioactive materials.
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6.2

6.3

7.2

6.0 PROPER LABELING PROCEDURES

The Radiation Safety Officer shall assume responsibility for providing
appropriate signs for posting in laboratories, production areas and any
other areas where radicactivity is stored or used. Laboratory personnel
are responsible for labeling containers and other equipment and apparatus
in which radioactive materials are used or are stored within the lab.

All areas in which radioactive materials are used or stored are to be
properly labeled in accordance with 10 CFR Part 20.203 and as such are
restricted from entrance by unauthorized personnel (Restricted Areas). The
radiation symbol prescribed is the conventional three bladed design and
shall employ the colors magenta (or purple) on yellow.

1. An area in which a major portion of the body could receive a dose in
excess of 5 mRem must display a sign bearing the radiation symbol and
the words "CAUTION: RADIATION AREA".

2. An area in which a major portion of the body could receive in any one
hour a dose in excess of 100 mRem wust display a sign bearing the
radiation symbol and the words "CAUTION: HIGH RADIATION AREA".

Each container in which radioactive material is transported, stored or used
(in quantities equal to or exceeding those in Appendix 2) shall bear a
durabie, clearly visible label with the radiation symbol and the words
"CAUTION: RADIOACTIVE MATERIAL". When such containers are used for
storage, the labels must also contain a statement of the quantity and kind
of radioactive material present as well as the date on which such a
quantity was present.

7.0 PERSONNEL MONITORING

Rationale

If an individual receives or is likely to receive in any caiendar quarter a
dose of radiation in excess of 25% of the maximum permissible dose, he is
required by the NRC to be subject to personnel monitoring.

Maximum Permissible Doses

1s The maximum permissible doses in rem per calendar quarter for
individuals working in restricted areas are as follows:

Whole body, head and trunk, active blood forming organs, gonads and

lens of the eye... 1=1/4 rem
Hands, forearms, feet and ankles... 18<3/4 rem
Skin of the whole body... 7-1/2 rem
2 Doses to the whole body, etc., of individuals in excess of 1-1/4 rem

Per quarter are permitted only if the dose does not exceed 3 rem
during the quarter and that the cumulative (lifetime) dose does not
exceed 5(N-18) rem where N equals age in years.

.,



7.3

h

The maximum exposure to individuals under the age of 18 must not
exceed 1/10 of the limits given above (e.g., 0.125 rem for exposure
to the whole body, etc.).

In the case of occupational exposure of women of child-bearing age,
the controlling factor is the need to minimize the exposure to an
embryo oc¢ fetus. The maximum dose to an expectant mother should not
exceed 0.5 rem during the entire gestation period of the fetus. It
is for this reason that known or suspected pregnancies in women
working with radioactive materials or radiation producing sources
and/or devices must be reported immediately to the Radiation Safety
Officer.

The maximum permissible dose for individuals in unrestricted areas
is 500 millirem to the whole body in any period of one calendar
year, which corresponds to 10 millirem/week. If it can be shown
that no nonoccupationally exposed individual could receive in excess
of 500 millirem in one year, radiation levles higher than

10 millirem/week are permitted in a given unrestricted area, but the
dose to the whole body must not exceed 2 millirem in one hour or

100 millirem in one week.

In all cases, every effort must be made to keep the radiation
exposure to all individuals As Low As Reasonably Achievable.

1

Perscnnel monitoring will ususally take the form of TLD badges which
are to be worn on the chest or waist. They shall be mandatory for
all individuals working in restricted areas. When the hand dose may
exceed 25% of the relevant limit, a ring badge must be worn.

The TLD badge is not to be worn when the individual is undergoing
diagnostic or therapeutic radiation exposure.

When not in use, the TLD badge should be stored in a location away
from radiation, excessive heat and moisture.

In the absence of evidence to the contrary, missing badges will be
treated as having received the fraction of the maximum permissible
dose proportional to the time period in question.

When a personnel radiation monitoring badge is lost, immediately
notify the Radiation Safety Officer. A new radiation monitoring
badge will then be issued so that personnel monitoring may continue
without interruption.

Personne. -adiation monitoring badges are not to be worn except by
the persun whose name appears on the TLD badge.

<



7.4

Upon termination of employment at BMB, the radiation monitoring
badge(s) must be returned to the Radiation Safety Officer.

Records and Reports

1. Permanent records of TLD badge exposure will be kept by the

Radiation Safety Officer. Copies of such reports will be posted
quarterly.

In any instances where an individual's quarterly exposure exceeds
200 mrem, the Radiation Safety Officer will notify the individual or
his/her supervisor in writing as a means of alerting the individual
to the occurrence of the exposure.

3. In accordance with 10 CFR Part 19, the Radiation Safety Officer will
provide an individual with a copy of his permanent occupational
exposure history upon written request. Likewise, records of

exposure will be forwarded to new employers upon written request of
the individual.

8.0 LAB MONITORING AND SURVEYS

1 v r

Except in instances in which low levels of very low energy radionuclides
are used and with the previous approval o. the Radiation Safety Officer,
laboratories using unsealed sources are required to have on hand and in
operating condition a sensitive survey instrument capable of detecting
the presence of the radionuclide in use when the radionuclide is
brought, unshielded, in close proximity to the detector. Aan absolute
calibration shall not be required for such a meter, except that it shall
be capable of detecting 0.05 microcuries (10% DPM) of the

radionuclide in questions.

1. The survey meter shall be used frequently during and following work
with radioactive materials to determine the presence of
radioactivity on working surfaces, the body and clothing.

All survey meters used routinely in the radiation safety program
must be calibrated at least annually. Cali*ration will be performed
by the Radiation Safety Officer or outside service. Each user may
bring his survey instrument to the Radiation Safety Officer and
request calibration at any time. Upon the completion of the
calibration of an instrument, the record will be posted on the
survey meter indicating the date of calibration. The user will be
responsible for maintaining the calibration at intervals not
exceeding twelve (12) months.

-




8.2 Laboratory Surveys
L

1. The Radiation Safety Officer will conduct periodic laboratory
surveys. This will consist of both an instrument survey
(calibrated) and a wipe survey. This survey is to serve as a check
and should not be used as a substitute for the surveys that are
required of the investigator. The radionuclide records of the user
will also usually be checked at this time.

2. Laboratory areas where only small quantities of radioactive material
are used (less than 100 yCi) must be surveyed monthly. Areas
where larger quantities are used should be surveyed weekly.

3. Dispensing areas will be surveyed after dispensing is completed.
4. The surveys shall consist of:

a. A measurement of radiation levles with a survey meter
sufficiently sensitive to detect 0.1 mR/h.

b. A series of wipe tests to measure contamination levels. The
method of performing wipe tests shall be sufficiently sensitive
to detect 50 cpm.

5. A permanent record shall be kept of all survey results, including
negative results.

' 6. Areas shall be cleaned if the contamination level exceeds
100 cpm/100 cm?.

9.0 RULES FOR THE SAFE HANDLING OF RADIOACTIVE MATERIALS
9.1 Protsction from External Sources

1. The external radiation hazard can be reduced by considering three
factors; time, distance and shielding. These factors must be
balanced against each other in every situation. For example,
doubling the handling speed is equal to doubling the shielding while
increasing the working distance from the source by a factor of 2
decreases the exposure by a factor of 4.

2. Continuous monitoring is the best method of evaluating the hazard
and thereby reducing exposure. Users of radionuclides should have
on hand adequate survey instruments to keep a check on operations
and should be thoroughly familiar with appropriate survey methods
and requirements for instrument maintenance and calibration (sce
section 8.1). Persons issued monitoring equipment (TLD badges,
etc.) shall wear this equipment at all times when in restricted
areas. Such equipment should not be worn home.

3. Radioactive material must be stored and used in a way which prevents
‘ unauthorized access to these materials.
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5.

All containers for radiocactive material and the areas in which they
are used shall be properly labeled (see section 6.0).

Always transport radioactive material in shielded containers.

9.2 Prevention of Internal Contamination
%

Since the maximum permissiblc levels of radioactive contamination in
the air or on environmental surfaces are often of such low levels as
to be undetectable with ordinary survey instruments, extreme care
must be taken to prevent such contamination. Any time that low
level contamination is suspected (and any time a spill occurs) the
Radiation Safety Officer should be contacted to conduct a survey and
render advice.

Careful techniques and extreme personal cleanliness are the primary
means of preventing contamination and entrance of radioactivity into
the body. Therefore, the following rules should be observed in
areas where unsealed sources are stored or used:

a. Eating, drinking, smoking and use of cosmctics are not
permitted in laboratories or rooms where radioactive materials
are used or stored.

b. Pipetting radioactive solutions by mouth is forbidden; a remote
pipetting device is mandatory for such procedures.

&, Appropriate protective clothing must be worn. A Laboratory
coat and double disposable gloves are considered minimal.
Clothing should be monitored before being returned to the
laundry. Suitable gloves must be worn when contamination may
occur. Surgical glove techniques should be used for putting on
and removing gloves to avoid contamination of inside surfaces.

d. Hands and clothing should be monitored before leaving the
laboratory.

e. Wounds should be specially protected (e.g. water proof
adhesive) to prevent entry of radioactive material into the
body. Extreme caution should be used to avoid cuts or puncture
wounds, especially when working with materials of high
radiotoxicity and/or high radioactivity.

£ Care must be exercised to avoid skin contact with radioactive
materials when using organic sclvents since such solvents may
make the skin more permeable.

g. Auxiliary containers, blotters and covers (plastic-backed

absorbent paper) shall be used whenever there is the
possibility of a spill or contamination.
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h. The risk of spills can be reduced by use of:

1. double containers
3 protective covering and lids
- A unbreakable containers to store radionuclides

4. a "dry run" procedure without radioactive materials before
employing radioactive materials.

' If contamination is suspected, all work should be halted
immediately and the Radiation Safety Officer contacted.

J. Contaminated equipment or equipment suspected of contamination
must be isolated in a designated lab or storage area and should
be monitored before being removed from the laboratory.
(Extraneous equipment should not be brought into the area
containing radioactive material.)

k. Removable contamination must not be allowed to remain,
especially on floors. This is especially important in areas
where shoe covers are not routinely worn. (Removable
contamination is taken to mean greater than 100 cpm as detected
by a standard wipe test on a surface area of 100 cm?.)

Gaseous radionuclides and solutions of volatile radionuclides shall
be handled in such a manner that air concentrations in restricted
and unrestricted areas do not exceed the maximum permissible
concentrations given in Appendix B, Tables I and [I, respectively,
of 10 CFR Part 20 and are kept as low as reasonably achievable.

9.3 Storage of Radioactive Material

1.

Radioactive materials requiring a "CAUTION: RADIOACTIVE MATERIALS"
label must be stored in areas under the control of the user, which

shall be locked or otherwise secured against unauthorized removal of
the material.

Radioactive materials shall be stored in a container, shielded if
necessary, such that no individual in a restricted or unrestricted
area is likely to exceed the maximum permissible exposures given in
Section 7.2. Whenever possible, the exposure rate at one foot from
the container(s) should not exceed 2.5 mR/h.

Containers must be properly labeled and warning signs posted where
necessary.

Suitable precautions shall be taken so that the probability of an

explosion in the storage area, which would cause the dispersion of
the radioactivity, is vanishingly small.
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9.4 Transportation of Radiocactive Materials on the Company Premises
&

1. Radioactive materials requiring a "CAUTION: RADIOACTIVE MATERIALS"
label must be enclosed in shatter-proof carrying cases or containers
(preferable metallic) before being transported through corridors.

2. Containers for the transportation of beta sources requiring a
"CAUTION: RADIOACTIVE MATERILS" label must be thicker than the
maximum range of the beta rays.

10.0 RADIOACTIVE WASTE DISPOSAL
10.1 Storage oi Radioactive Wastes

1. Each laboratory or production area whould waintain a metal waste can
preferably with a foot operated 1id, which must display "CAUTION:
RADIOACTIVE MATERIALS" label in a prominent position. The use of a
disposable liner is recommended in order to minimize contamination
of the waste can. Where there is a large turnover of waste, it is
advantageous to maintain separate cans for combustible and
non-combustible or reclaimable materials. Combustible waste in the
laboratory should be kept at a minimum.

2. Radioactive wastes must be stored only in restricted areas where
they can be secured against unauthorized removal.

. 3. Waste that contains short-lived radioactive material should be
stored temporarily in a marked area to permit substantial decay
before ultimate disposal.

4. Liquid wastes should be stored in unbreakable containers, preferably
in polyethylene bottles. There must be no possibility of a chemical
reaction during storage that might cause an explosion or cause the
release of radioactive gases or vapors. Liquids shall be
neutralized before disposition in a waste container.

10.2 Liquid Wastes

1. Licensed radioactive material may be discharged into the sanitary
sewerage system via a designed sink if:

a. The material is readily soluble or dispersible in water, and

b. The quantity of radioactive material released in any one day is
less than ten times the quantity of such material specified in

Appendix C of 10 CFR Part 20 (Appendix 2 of Radiation Safety
Manual), or

£ The quantity of radioactive material released in any one day,
diluted by the average daily quantity of sewage released into
the sewer by the licensee, will result in an average
radioactive concentration within the limits specified in
. Appendix B, Table [, column 2 of 10 CFR Part 20, and
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The quantity of radioactive material released per month, if
diluted by the average monthly quantity of water released by
the licensce, will not result in an average radioactive

concentration exceeding the limits specified in Appendix B
Table 1, column 2, 1M CFR Part 20, and

The gross quantity of radioactive material released into the

sewerage system by the licensee does not exceed one curie per

year.

2. Prior to the disposal of any liquid radioactive material to the
sanitary sewerage system, approval and limits shall be obtained from
the Radiation Safety Officer.

3. Short-lived liquid wastes can be stored for decay by the individual
user.

4. Long-lived liquid wastes that cannot b~ disposed of via the sanitary
sewerage system shall be transferred to the Radiation Safety Officer
for disposal via a commercial waste disposal service.

11.0 EMERGENCY PROCEDURES
11.1 Minoc Spills Involving No Significant Radiation Hazard to Personnel
1. Notify all persons in the room at once.
. 2. Confine the spill immediately.

a. liquid spills:
1. Don protective gloves.
2. Drop absorbent paper on spill.

b. Dry spills:

e Don protective gloves.

2. Dampen area thoroughly, taking care not to spread the
contamination.

3. The spread of radioactive contamination can be diminished by
restricting the number of movements of persons in the spill area
until the extent of shoe and clothing contamination is ascertained.

4. Notify the Radiation Safety Officer as soon as possible.

5. Decontaminate the area.

6. Monitor all persons involved in the spill and clean up;
decontaminate if necessary.



11.2 Major Spills Involving Significant Radiation Hazard to Personnel

l.

Notify all persons not involved in the spill to vacate the room at
once.

If the spill is liquid, and the hands are protected, right the
container.

If the spill is on the skin, flush thoroughly.

If the spill is on the clothing, discard outer or protective
clothing at once.

Switch off all fans and air conditioners.
Vacate the room.

The spread of radioactive contamination can be diminished by
restricting the movements of potentially contaminated persons to a
local zone just outside the spill area until the extent of shoe and
clothing contamination is ascertained.

Every person who might have been contaminated should be monitored
for radioactivity, and, if contaminated, should remove his clothes
and be decontaminated. [f no means are available for monitoring, it
sould be assumed that the person is contaminated.

Notify the Radiation Safety Offficer as soon as possible.

Immediately take the necessary steps to decontaminate personnel
involved.

Decontaminate the area. (Personnel involved in the decontamination
must be adequately protected.)

Monitor all persons involved in the spill and cleanup to determine
adequacy of decontamination.

Permit no person to resume work in the area until a survey is made
and approval of the Radiation Safety Officer is secured.

. Prepare and submit to the Radiation Safety Officer within 14 days a

complete written history of the accident and subsequent activity
related thereto.

11.3 Injuries to Personnel Involving Radiation Hazard

)

Wash minor wounds immediately, under running water, while spreading
the edges of the wound.

Report all radiation accidents to personnel (wounds, over-exposure,
ingestion, inhalation) to the Radiation Safety Officer as soon as
possible.
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.4

Iumediately call a physician qualified to treat radiaticon injuries.

Permit no person involved in a radiation injury to return to work
without the approval of the Radiation Safety Officer and the
attending physician.

Prepare and submit to the Radiation Safety Officer within 14 days a
complete written history of the accident and the subsequent activity
related thereto.

Fires or Other Major Emergencies

Notify all other persons in the room and building at once.

Attempt to put out fires if radiation hazard is not immediately
present.

Notify Safety Department.
Notify the Radiation Safety Otficer.

Govern fire-fighting or other emergency activities by the
restrictions of the Radiation Safety Officer.

Following the emergency, monitor the area and determine the
protective apparatus necessary for safe decontamination.

Decontaminate under supervision of Radiation Safety Officer.

Permit no person to resume work without approval of Radiation Safety
Officer.

Prepare and submit to the Radiation Safety Officer within 14 days a

complete written histo'y of the emergency and subsequent activity
related thereto.
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19

19.1 Purpose.
19.2 Seop«.

194 Interpretations

195 Communications.

19.11 Posting of notices to workers.

19.12 Instructions to workers.

19.13 Notifications and reports to Individ-

uals.

19.14 Presence of regresentatives of licens-
ees and workers during inspections.

19.15 Consuitation with workers during in-
spections.

19.16 Requests by workers for inspections

19.17 Inspections not warranted. informa
review

1930 Violations.
1931 Application for exemptions.
19.32 Discrimination prohibited.

* Secs. 53, 63, 81, 100, 104, 101, 1688, *

88 Stat. 430, 833, 935, 936, 937, 048 955, a8

2051 (42 U S.C. 5851).

purposes of sec. 223 68 Suat 958, as
amended (42 US C. 2273) §§ 19.11(a), (c). (d),
and (e} and 19.12 are issued under sec. 181h,
88 Stat. 948 as amended (42 US C. 22m(b)).
and §§ 19.13 and 19 14(a) are issued under
sec 1810, 68 Stal 950, as amended (42 USC
2m/(o)).

ﬁ 191 Purpose.

The regulations in this part establish
requirements for notices, instructions
and reports by licensees to individuals
« participating in licensed activities, and
R options available to such inaividuals in
@ sonnection with Commission inspections
f of licensees to ascertain compliance with
o the provisions of the Atomic Energy Act

of 1954, as amended, Title IT of the En-
ergy Reorganization Act of 1974, and reg-
ulations. orders, and licenses thereunder
regarding radiological working condi-

ons.

§192 Scope.

The regulations in this pa“t appy te all
persons who receive, pussess, use, or
transfer material licensed by the
Nuclear Regulatory Commission
pursuant to the regulations in Parts 30
through 25, 40, 60, 70 or 72 of this
chapter, including persons licensed to
operate a production or utilization
facility pursuant to Purt 50 of this
chapter and persons licensed to possess
power reactor spent fuel in an
independent spent fuel storage
installation (ISFSI) pursuant to Part 72
of this chapter.

———— FRss2u

INSPECTIONS

§ 193  Definitions,

As used in this part:

A ‘&) "Act” means the Atomic Energy
Act of 1954, (68 Stat. 919) including any
amendments thereto:

x (b) "Commission " means the United States

@ Nuclear ry Commission:

& (0) “Worker” means an individual
engaged in activities licensed by the Com-
mission and controlled by a licensee,
but does not include the licensee.

(d) “License” means a license issued
. under the regulations in Parts 30 through
= 35, 40. 80, 70, or 72 of this chapter,
* including licenses to operate a
T production or utilization facility
« pursuant to Part 50 of this chapter and
licenses 1o possess power reactor spent
fuel in an independent spent (uel storage
installation (ISFSI) pursuant to Part 72
of this chapter. "Licensee means the
holder of such a license.

‘@) ‘Restricted area” means any area
access to which is controlled by the li-
censee for purposes of protection of in-
dividuals from exposure to radiation and
radicactive materials. “Restricted area”
shall not include any areas used as resi-
T dential quarters, although a separate
g room or rooms in a residential building

may be set apart as a restricted area.

x
“ G100 Interpretations,

3 Except as specifically authorized by the
Commission in writing, no interpretation
of the meamnung of the regulations in this
part by any officer or employee of the
Commission other than a written in-
terpretation by the General Counsel will
be recogmized to be binding upon the
Commission.

Pg 195 Communivations,
Except where otherwise specified in
this part. all commumnieations and reports

2 concerning the regulations . : tus part

~ should be addressed to the Director, Of -
fice of Inspection and Enforcemen., US.

w Nuclear Regulatory Commission, Wash-

3 ington. DC. 20555 Communications, res
ports, and applications may be delivered
i person at the Commission's otfices at
1717 H Street. NW . Washington, D C.;
or ot 7920 Norfolk Avenue Bethesda,
Maryiand

FR 22212

NOTICES, INSTRUCTIONS, AND REPORTS TO WORKERS;

-
§ 1911 Posting of notices 1o workers,

(a) Each licensee shall post current
coples of the following documents: (1)
Thcrmummlnmummdlnm
20 of this chapter; (2) the license, license
conditions, or documents incorporated
into a license by reference, and amend-
ments thereto; (3) the operating proce-
dures applicable to licensed activities:
(4) any notice of violation involving
radiological working conditions, proposed
imposition of civil penaity, or order is-
sued pursuant to Subpart B of Part 2 of
this chapter, and any response {rom the
licensee.

(b) U posting of a document specified
In paragraph (a) (1), (2) or (3) of this
section is not practicable, the licensee
may post a notice which deseribes the
document and states where it may be
examined ;

F
(¢) Each licensee and applicant shall
g ro-l Form NRC-3. (Revision 6-82 or
- ater) "Notice to Employees,” as

- rmmdbyhm:io.w.lﬂ.&.mn
S @and 150 of this chapter.

-
(@) Documents, notices, or forms
posted pursuant to this seetion shall ap-
pear in a sufficient number of places to
permit individuals engaged in licensed
activities to observe them on the way to
or from any particular licensed activity
location to which the document applies,
shall be conspicuous. and shall be re-
placed if defaced or altered.

(¢} Commission documents posted
pursuant to paragraph (a)4) of this
. Section shall be posted within 2 working
§ days after receipt of the documents from
~
'3

the Commission; the licensee's response,

if any. shall be posted within 2 working
W days alter dispatch by the licensee. Such
& documents shall remain posted for a
mitimum of 5 working days or until acs
ton correcting the violation has been
completed, whichever is later.

§ 1902 Instructions 1o workers,

All individuals working in or frequent.
INE any portion of a restricted area shall
be kept informed of the storage. trans-
fer or use of radioactive materials or of
radintion in such portions of the re-
stricted area: shall be instructed in the
health protection problems assoctated
With exposure to such radioactive mate-
rials or radiation, 1n precautions or pro-
eedures o minimize exposure. and in the
purposes and functions of protective des
viees emploved: shall be instructed in,
and instructed to observe, to the extent
within the worker's control, the applicas
ble provisions of Commuission regulations
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dates and locations of licensed activities

PART |19 « NOTICES, INSTRUCTIONS, AND REPORTS TO WORKERS: INSPECTIONS

and licenses for the protection of per-
sonnel from exposures to radiation or
radivactive materials occurring in such
areas. shall be instructed of their re-
sponsibility to report promptly to the li-
censee any condition which may lead to
or cause a violation of Commission regu-
lations and licenses or unnecessary ex-
posure to radiation or to radioactive ma-
terial: shall be instructed in the appro-
priate response to warnings made in the
event of any unusual occurrence or mal-
function that may involve exposure hg
radiation or radicactive material; and ~
shall be advised as to the radiation ex~ »
posure reports which workers may re- -
Guest pursuant to § 19.13. The extent of -
these instructions shall be commensur-
ate with potential radiclogical health
protection problems in the restricted
area.

1913 Notifications and reports h'
' dividuals,

(&) Radiation exposure data for an
individual, and the results of any meas-
urements, analyses, and calculations of
radioactive material deposited or re-
tained in the body of an individual, shall
be reported to the individual as specified
in this section. The information reported
shall include data and results obtained
pursuant to Commission regulations, or-
ders or license conditions, as shgwn in
records maintained by the licensee pur-
suant o Commission regulations. Each
notification and report shall; be in writ- k.
ing: include appropriate identifying data =
such as the name of the .icensee, the &
name of the individual, the individual's x
social security number: include the indi- o
vidual's exposure information; and con-
tain the following statement:

This report is furmished to you under the provi

You should preserve this

fb) AL the request of any worker each
licensee shall advise such worker annu-
ally of the worker's exposure to radiation
or radioactive material as shown in rec-
ords maintained by the licensee pursu-
ant to § 20401t and (¢),

(e) At the request of a worker former-
ly engaged In licensed activities con-
troiled by the licensee, each licensee shall
furnish to the worker a report of the
worker's exposure to radiation r.dio-
active material. Such report shall be fur-
nished within 30 days from the time the
request is made. or withun 30 days after
the exposure of the individual has been
determined by the licensee, whichever 13
later: shall cover, within the period of
time specified in the request. each calen-
dar quarter in which the workers ac-
tivities involved exposure to radiation
from radioactive matenals licensed by
the Commussion: and shall Include the

in which the worker participated during
this period.

dr When a licensee is required pur-
suant Lo § 20 405 or 5 20 408 of this ehap-
ter to report to the Commission any ex-
posure of an wndividual to radiation or
radioactive material the Licensee shall
Wiso provide the individual a report on
his exposure data inciuded therein. Such

Septemnper 1, 1982

report shall be transmitted at a time
not iater than the transmittal to the
Commission.

—

() At the request of & worker who 1s
terminating emplovment in a given
calendar quarter with the licensee in
work involving radiation dose. or of &
worker who. wnile emploved by another
person. is terminating assignment to
work invoiving rad:ation dose in the
licensee s facility in that calendar
quarter, each L.censee shall provide to
each such worker or to the worker s
designee, at termination, a written
report regarding the radiation dose
received by that worker from operations
of the licensee during that specifically
identified calendar quarter or fraction
thereof. or provide a written estimate of
that dose if the finally determuned
personnel monitoring results are not
avarlable at that ume. Estimated doses
shail be cieariv indicated as such.

—

P

§19.1%  Presence of representatives of
I:::n-m and workers during inspee.
Hons,

(a) Each licensee shall afford to the
Commission at all reasonable times op-
portunity to inspect materials, activities,
factlities, premises, and records pursu.
ant to the regulations in this chapter,

(b) During an inspection, Commission
inspectors may consult privately with
workers as specified in §1915 The }i-
censee or licensee s representative may

ing other phases of an inspection.

(c) If, at the time of inspection, an
individual has been authorized by the
workers Lo represent them during Com-
mission inspections, the licensee shall
notify the inspectors of such authoriza-
tion and shall give the workers' repre-
sentative an opportunity to accompany
the inspectors during the inspection of
physical working conditions.

td) Each workers' representative shall
be routinely engaged in licensed activi-
ties under control of the licensee and
shall have received instructions as spec-
ffled in 11012

(@) Different representatives of li-
censees and workers may accompany the
inspectors during different phases of an
Inspection if there 15 no resulting inters
ference with the conduct of the inspee-
tion. However, only one workers' repre-
sentative at a time may accompany the
inspectors

(1) With the approval of the licensee
and the workers' representative an in-
dividual who Is not routinely engaged
in licensed activities under control of
the license, for example, a consultant
to the licensee or to the workers' repre-
sentative, shall be afforded the oppor-
tunity to accompany Commission inspees
tors dunng the inspection of physical
working conditio s

() Notwithstanding the other provis
sicas of this section. Commission inspecs
tors are authorized to refuwe to permit
accompaniment by wny individual who

9.2

deliberately interferes with a fair and
orderly inspection With regard to areas
containing information classified by an
agency of the US Government in the
Interest of national security, an individ-
ual who accompanies an inspector may
have access to such information only If
authorized to do so. With regard to any
area containing proprietary information,
the workers' representative for that area
shall be an individual previously author-
lzed by the licensee to enter that area.

§ 1905  Consultation with workers dur.
ing inspections,

‘a) Commission inspectors may con-
sult privately with workers concerning
matters of occupational radiation protec-
tion and other matters related to ap-
piicable provisions of Commission regu-
lations and licenses to the extent the in-
spectors deem necessary for the conduc.
of an effective and thorough "spection

(b} During the course of an inspection
any worker may bring privately to the
attention of the inspectors, either orally
Or In writing. any past or present condi-
tion which he has reason to believe may
have contributed to or caused any vio-
lation of the act. the regulations in this
chapter, or license condition, or any un-
necessary exposure of an individual to
radiation from licensed radioactive ma-
terial under the licensee's control. Any
such notice in writing shall comply with
the requirements of § 19.16(a),

(¢} The provisions of paragraph (b

~ Of this section shall not be interpreted as
& authorization to d.sregard instructions
~ bursuant to § 19.12,

51916 Requests by workers for inspec.
tions,
accompany Commission inspectors dur- 5

(&) Any worker or representative of
workers who believes that a violation of
the Act, the regulations in this chapter,
or license conditions exists or has oc-
curred in license activities with regard to
radiological working conditions in which
the worker is engaged, may request an
inspection by giving notice of the alleged
violation to the Dwector of Inspection and kEn
furtcement, to the Drector of the appry
priate Commission Regional ce, or to
Commission inspectors. Any such notice
shall be In writing, shall set forth the
specific grounds for the notice, and shall
be signed by the worker or representa-
tive of workers. A copy shall be provided
the hicemsee by the Director of Inspection and
I ntorcement, Regional Office Director,
or the inspector no later than at the time
of Inspection except that, upon the re.
quest of the worker giving such notice,
his name and the name of individuals
referred W therein shall not appear in
such copy or on any record published,
relensed, or made avatlable by the Com-
mission. except for good cause shown.

(b I, upon receipt of such notice, the
Drevetor of nspection and | nforcement or Re
wonal Office Director determines that
the complaint meets the requirements set
forth in paragraph (a) of this section,
and that there are reasonable grounds o
believe that the alleged violation exists
or has occurred, he shall cause an in-
spection to be made ns soon as practica-
Lle. to determine U such alleged violation
exists or has occurred Inspections purs
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s$10a7 ln.—::u not warranted | in.

ment or of the approprate Regional

E
|
E
|
|

provide the complainant wach a copy of such
statement by certitied mal. LUpon the request
of the complunant, the Fxecutive Director toe
Gperations or hes designee may

hoid an informal confersnce in which
the complainant and the licensee may
orally present their views. An informal
conference may also be held at the re-
quest of the licensee, but disclosure of the
identity of the complainant will be made
only following receipt of wntten author-
ization .rom the complainant. After con-
sidering all written and oral views pre-
sented, the Faecutive Director for Operations
shall affiem, modity, or feverse the determing:
tion of the Duvctor of Inspection and | atorce
ment or of the appropriate Regonal
Office and furnish the complainant and
the licensee a written notification of his
decision and the reason therefor.

(B) 1 the Dryeector of Inspection and E nforce
ment ot of the approprate Regonal
Office determines that an Inspection is
not warranted because the requiremsnts
of 1 19.18:a) have not been met, he shall
notify the complainant in writing of
such determination. Surch determination
shall be without prejudice to the filing ot
A new complaint meeting the require-
mentsof § 191688,

38 FR 22017,

-

r

§19.20 Empioyee protection.
i Employment discnmination by a
£

licensee or a contractor or subcontractor

of a licensee against an employee for

engARING in protected activities under

this part or Parts 30, 40, 50. 60, 70. 72, or
illo of this chapter is prohibited.

§ 1930 Vielations.
An injunction or other court order may

S be obtained prohibiting any violation of

ey .
Dyeec Inspec alose & any provision of the Act or Title II of
s i ton and Enforce U 1 pnergy Reorganization Act of 1074,

or any regulation or order issued there-
under.

5 A court
order may be obtained for the payment
of a eivil pursuant to

or imprisoninent or both, as provided by
law.
§ 1931 Applivation for exemptions.
The Commission may, upon applica-
tion by any licensee or upon ils own in-
ftiative, grant such exemptions from the
requirements of the regulations in this
part as it determunes are authorized by
law and will not result in undue hazard
to life or property.

-
-ﬁ 1932 Diserimination probibated.

No person shall on the ground of sex
he excluded from participation in, be de-
nied the benefits of, or be subjected to

diserimination under any program or ac-
tivity leensed by the Nuclear Regulatory

Commission. This provision will be en-
X foreed through agency provisions and
@ rules similar to those alveady established,
@ With respect to racial and other diserin.
“ Ination, under title VI of the Civil Rights
F Act of 1964 This remedy is not exclu-
sive, however. and will not prejudice or
cut off any other legal remedies avail-
;\buv to a discriminatee

193
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UNITED STATES NUCLEAR REGULATORY COMMISSION
RULES and REGULATIONS

PART 20— STANDARDS FOR
PROTECTION AGAINST RADIATION

GeNEraL Provisions

Purpose.

Scope.

Definitions.

Units of radiation dose.
Units of radioactivity.

Interpretations
Communications.

Prrmissisns Doses. Lavers anvo
CONCENTRATIONS

nErEEEy

20102 Determination of nru.n dose.
20.103 Exposure of individuals to concen-
trations of radioactive materials in air in

restricted areas

20.104 Exposure of minors.

20.105 Permissidle levels of radiation in un-
restricted areas.

20108 Radioactivity in effluents to unres
tricted areas.

20107 Medical diagnosis and therapy

20108 Orders requiring furnishing of bio.
ASSAy services.

PRECAUTIONARY PROCEDURES

1201 Surveys.
202 Personnel monitoring.
203 Caution signs, label', signals and
controls.

Same exceptions
208 Procedures for pieking up. receiving.
and opening packages
206 Instruction of personnel.
Storage and control ef licensed ma.
terials ih unrestricted areas

Waste DisposaL

20,301 General requirement

20302 Method for obtaining approval of
proposed disposal procedures

20,303 Disposal by release into sanitary
sewerage systems.

20308 Trestment or disposal by inciner.
Ation

20,306 Disposal of specific wastes

Recorps, REPoRTS, AnD NOTIFICATION

20401 Records of surveys, radiation mony
tering, and dusposal

20402 Reports of theft or loss of licensed
material

20 403 Notifications of incidents

20 404 [Reserved)

20,408 Reports of overexposures and exces
SIAE levels and concentrations,

20406 [(Reseried!

20 40T Personngl monitoring reports

20 408 Reporis of personnel monitoning on
termination of empioyment or work

20408 Noulfieatiuns and reports to individ
uais

EXCEPTIONS aND ASSITIONAL REQGUIREMENTS

:0 M} Applicat ons fof exempricns
20507 Adaitional requirements

44 FR 12352

————40 FR 53847

Exroncenent
20601 Violations.

ArrENDIX A—[Reserved)

ArrENDIX B CONCENTRATIONS IN AIR AND
Waten Asove NATURAL BACKGROUND

Arresoix C

Arrenpix D—Uwsirep Stares Nuctear Recu-
LATORY ComMMISSION, INSPECTION AND EN-
FORCLMENT Recronal Orrices

AvTHoRiTY: Secs 53, 63, 65, 81, 103 104,
161, 68 Stat. 930. 933, 935. 936 937 944, as
amended. 42 US C. 2073, 2093, 2008, 2111,
2133, 2134 2201. For the purposes of sec
223, 68 Stat 958, as amended. 42 USC.
2273, §120401-20 408, ssued under sec.
1810, 68 Stat. 950, as amended. 42 USC
2201c0). Secs 202. 206 Pub L. 93-438, 88
Stat. 1244, 1246 42 USC. 5842 5846),
uniess otherwise noted.

Souncr: 25 FR 10914, Nov. 17, 1960. uniess
otherwise noted.

Nomenciarore Cranvars: 40 FR 8783, Mar
3, 1975 45 FR 14200, Mar. 5, 1980

Grxuaal Provisions

§201 Purpose.

(a) The regulations in this part es.
tablish standards for protection
against radiation hazards arising out
of activities under licenses issued by
the Nuciear Regulatory Commission
and are issued pursuant to the Atomic
Energy Act of 1054, as amended, and
u’:; Energy Reorganization Act of

4

™ (b) The use of radioactive material

or other sources of radiation not i
censed by the Commission (s not sub-
ject to the regulations in this part.
However, it is the purpose of the regu-
lations In this part to control the pos-
Session. use, and transfer of licensed
material by any licensee in gsuch &

manner that the total dose to an indi-

Vidual (including exposures to licensed
ana unlicensed radioactive material
and to other unlicensed sources of ra-
diation, whether in the possession of
the licensee or any other person, but
not including exposures to radiation
from natural background sources or
medical diagnosis and therapy) does
not exceed the standards of radiation
protection prescribed in the regula-

L1ONS 1N this part.

(e) In accordance with recommenda.
tions of the Federal Radiation Coun.
cil. approved by the President. persons
engaged in activities under licenses
Issued by the Nuclear Regulatory
Commission pursuant to the Atomic
Encrgy Act of 1954, as amended, and
the Energy Reorganization Act of 1974
thouid, 1 addition to complying with
the requirements sot forth in this

204
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-
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~
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STANDARODS FOR PROTECTION AGAINST RADIATION

part, make every reasonable effort to
maintain radiation exposures, and re-
leases of radioactive materials A
‘f'luenu to unrestricted oy

public health and safety,
and socioeconoraic consider.
and in relation to the utiliza

tion of atomic energy in the publie in-

terest,

—

F”J Scope.

The regulations in this part ap-'y to
all persons who receive, possess, Jse,
or transfer material licensed pursuant
to the regulations in Parts 30 through-
35, 40, 60, 70, or 72 of this chapter, tn-
cluding persons licensed to operate a
production or utilization facility pur-
suant to Part 50 of this chapter and
persons licensed to possess power reac-
tor spent fuel in an independent spent
fuel storage installation (ISFSI) puru-
sant to Part 72 of this chapter,

.
—

§203 Definitions.

(a) As used in this part:

(1) "Aet” means the Atomic Energy
Act of 1954 (68 Stat. 919) including
any amendments thereto;

(2) "Airborne radioactive material”
means any radioactive material dis-
persed in the air in the form of dusts,
fumes, mists, Vapors, or gases,;

(3) “Byproduct material” means any
radioactive material (except special
nuclear material) ylelded in or made
radioactive by exposure to the radi
ation incident to the process of pro.
ducing or utilizing special nuclear ma.

terial,
b —

-

(4) "Calendar quarter” means not
less than 12 consecutive weeks nor
more than 14 consecutive weeks. The
first calendar quarter of each year
shall begin in January and subsequent
calendar quarters shall be such that
no day s included in more than one
calendar quarter or omitted from in.
clusion within a calendar quarter. No
licensee shall change the method ob-
served by him of determining calendar
quarters except at the beginning of a
caiendar svar
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(5) "Commission’’ means the Nuclear
Regulatory Commussion or its duly au-
thorized representatives;

—

™ (6) "Covernment agency"” means any

executive department, commission, in-

dependent establishment, corporation,
wholly or partly «wned by the United
States of America which is an instru-
mentality of the U.ited States, or any
board, bureau, division, service, office,
officer, authority, administration, or
other establishment in the executive

¥ branch of the Government;

£ (1) “Individual” means any human
being:

(8) “Licensed material” means
source material. special nuclear mate.
rial, or by-product material received.
possessed, used, or transferred under a
general or specific license issued by
the Commission pursuant to the regu-
Iations in this chapter;

& weipht onetwentieth of one percent

~
e

(9) "License ' means a license issuea
under the regulations in Parts 30
% through 39, 40, 60, 70, or 72 of this
£ chapter, “Licensee” means the holder
e of such license;

(10) "Occupational dose” includes
exposure of an individual to radiation
(1) In & restnicted area; or ul’)‘ u;‘ u‘:
course of employment in which the in-
dividual's duties involve exposure to
radiation, provided, that ‘occupational
& dose shall not be deemed to include
£ Any exposure of an individual to radi-

ation for the purpose of medical diag:
nosis or medical therapy of such indi

|_vidual.

(11) “Person" means: (1) Any individ-
ual, corporation, partnership, firm, as
sociation, trust, estate, public or pri.
vate institution, group, Government
agency other than the Commission or
the Department (except that the De.
partment shall be considered a person
within the meaning of the regulations
£ in this part to the extent that its facil-
® jties and activities are subject to the li-
¥ censing and related regulatory author-
£ 1ty of the Commission pursuant to sec:
tion 202 of the Energy Reorganization
Act of 1974 (88 Stat. 1244)), any State,
any foreign government or nation or
any politieal subdivision of any such
government or nation, or other entity;
and (1) any legal successor, repre.
sentative, agent, or agency of the fore.
| Foing.

(12) "Radiation” means any or all of
the following. alpha rays, beta rays,
eamma rays, X.rays, neutrons, high-
speed electrons, high-speed protons,
& and other atomic particles. but not
f sound or radio waves, or visible, in-
frared, or uitraviolet light,

September 1, 1982
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(13) "Radioactive material” includes
any such material whether or not sub- 2
ject to licensing control by the Com-
mission;

S FrR14

= (14) “Restricted area’ means any
area access to which is controlled by
the licensee for purposes of protection
of individuals from exposure to radi
ation and radioactive materials. “Re-
« Stricted area’ shall not include any
“ areas used as residental quarters, al.
£ though a separate room or rooms in &
residential building may be set apart
a restricted area:

o6 FR 32352

r (18) "Source material” means: )
Uranium or thorium, or any combina-
tion thereof, in any physical or chemi-
cal form; or (i) ares which contain by

(0.05%) or more of ta) uranium, ()
thorium or (¢) any combination there-
of Source material does not include
special nurlear material,

(18) "Special nuclear material”
means: (1) Plutonium, uranium 233,
uranium enriched in the isotope 233 or
in the sotope 235, and any other ma-
terial which the Commission, pursuant £

x 10 the provisions of section 51 of the £

“ act, determines to be special nuclear

£ material, but does not include source
material, er (i) any material artificial.
Iy enriched by any of the foregoing
but does not include source material,

[T (7 “Uncestricted area” means any
area access to which is not controlled
by the licensee for purposes of protec:
tion of individuals frem exposure to
radiation and radioactive materials,
and any area used for residential guar:
ters.

(18) "Department” means the De.
partment of Energy established by the
Department of Energy Organization
Act (Pub. L. 95-91, 91 Stat. 568, 42
USC. 7101 ef seq) Lo the extent that
the Department, or its duly authorzed
representatives, exercises functions
formerly vested ir. the US Atomic
Energy Commission, its Chairman,
members. officers and components and
transierred to the US. Energy Re.
search and Development Administra-
tion and to the Adminis' rator thereo!
Pursuant to sections 10. b, (¢) and
(d) of the Energy Reorganization Act
Of 1974 (Pub. L. 93-438. 88 Stat. 1233

-~

at 1237, 42 US.C. 5814) and ¢ -
ferred to the Secretary of Energy pu
suant to section 301(a) of the Depart-

ment of Enegy Organization Act
(Pub. L. 95-91. 91 Stat, 565 at 577-578.

L 42usc ns.

(19) “Termination” means the end
of employment with the licensee or, in
the case of individuals not empioyea
by the licensee. the end of a work as-
signment in the licensee's restricted
areas in a given calendar quarter,
without expectation or specific sched.
uling of reentry into the licensee's re-
stricted areas during the remainder of
that calendar quarter,

© Definitions of certain other

words and phrases as used in this part
are set forth in other sections, includ-

ng.
(1) "Airborne radioactivity area” de-
fined in § 20 203;

(2) "Raaiation area” and "high radi-
ation area’ defined in § 20.202,

(3) “Personnel monitoring equip-
ment” defined in § 20.202,

(4) "Survey” defined (n § 20.201;

(5) Units of measurement of dose
(rad. rem) defined in § 20.4.

(6) Units of measurement of radioac-
tivity defined in § 20.5.

§204 Units of radintion dose.

(a) "Dose,” as used in this part,
the quantity of radiation absorbed, per\. *
unit of mass, by the body or by any
portion of the body  When the regula.
tions in this part specify a dose during
a period of time, the dose means the
total quantity of radiation absorbed,
per unit of mass. by the body or by
any portion of the body during such
period of time. Several different units
of dose are in current use. Def iitions
of units as used in this part are set
forth in paragraphs (b) and (¢) of this
section.

(b) The rad, as used in this part, s a
measure of the dose of any lonizing ra-
diation to body tissues in terms of the
energy absorbed per unit mass of the
tissue. One rad is the dose correspond-
ing to the absorption of 100 ergs per
gram of tissue. (One millirad
(mrad)=0001 rad)

te) The rem, as used in this part, is a
measure of the dose of any 1onizing ra-
diation to body tissues in terms of its
estimated biological effect relative 1o o
dose of one roentgen (r) of X-rays,
(One millirem (mrem)«0001 rem. )
The relation of the rem to other dose
units depends upon the biological
effect under consideration and upon
the conditions of irradiation, For the
purpose of the regulations in this part,
any of the following is considered to
be equivalent to a dose of one rem:

(1) A dose of 1 r due to X- o -
gamma radiation, .

(2) A dose of | rad due to X,
gamma. or betla radiation;
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i3 A dose of 0.1 rad due to neutrons
or high energy protons:
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(d) For determining exposures to X
| OF gamma rays up to 3 Mev. the dose
limits specified in §3 20 101 10 20104,
inelusive may be assumed 10 be eguit-
alent to the mr dose  For the pur
pose of this part “air dose means that
the dose s measured by a properiy
calibrated appropriate instrument in
&iF At or near the body surface in the
L rerion of Nighest dosage rate.

§20%  Unuis of radioactiniy.

(a1 Radieactivity s ¢commonly, and
for purposes of the regulations i this
part shail be, measured in terms of dis
integrations per unit time or in curies

One curte=3T7x10'" disintegrations
: per second (dpsi= 3.2« 10" disintegra

tions per minute dpm:  Commoniy
used submultiples of the curie are the
millicurie and the microcurie

(1) One millicurie «1mCi) «0.001
curie (Cl) '=3.74 10" Aps

(2) One microcurie (wCi) ' =0.000001
cutie=3 7+ 10 aps.

O (Deieted 40 PR S0T04
(o) (Dwistet 19 PR 11990 0

§208 Interpretations.

§207 Communications.

Except where otherwise specified in
this part. all communications and re-
ports concerning the regulations in
this part should be addressed to the
Executive Director for Operations,
US. Nuciear Regulatory Commission,
Washington, D.C 20855, Communica
tions, reports, and applications may be
delivered in person at the Comnus
sion's offices at 1717 H Street NV,
Washington, DC. or at 7920 Norfolk
_Amwe. Bethesda. Maryland.

Perstissiece Doses, Levers, axp
CONCENTRATIONS
f-. 20101 Radiation dose standards for in
dividuals in restricied areas.

(a) In accordance with the provisions
of §2010214), and except a8 providec
in paragraph (b of this section, no I
censee shall possess, use, or transier 1i-
censed material in such a manner as to
Cause any individual in a restricted
AFER L0 receive In any period of one
calendar guarter from radioactive ma-
terial and other sources of radiation &
total oceupational dose in excess of
the standards speciiied o the follow:
.hlhl table

2

{ Bens pen Cagthoanm Quanten

bOWhow B R N s s o
& g orgars wns o eee & Soady
N L e R R e B

“.‘ Sae o ofd By

[.

Yy
",

s,

(bt A licenser mayv permit an individ
Al N A restricted AreA O recenve a

2 total occupational dose to the whole ¥

S body greater 1han that permitted
:undvr PAFAgTARPR (M) of this section
Fpmu«m

(1 During ans calendar guarter the
total eccupativnal dose o the whole
_:nuh shall hot exceed 3 rems, and

—

i2) The dose w0 'the whole Bady
when added (o the accumuiated ooy
pational dose (o the whole body, shall
Wt exeved 5 NCIH) remtns where N
calisis the indodual & nge 10 yesrs at
hir last arthaay. and

01

O e ieg Garupetiont)
individual s accum oecy
dose Lo the whole body on Form NRC-
4, or on a clear and legible record con-
taining al! the information required in
that form. and has otherwise
with the requirements of § 20 102. As
used in paragrapn (b), “Dose to the
whole body  shall be deemed to in-
clude any dose to the whole budy,
gonads, active biood forming organs.
head and truna, or lens of eye.

Fl' 20102 Determination of prior dose.

(a) Each licensee shall require any
individual. prior to first entry of the
individual into the licensee s restricted
area during each employment or work
assignment under such aIrcumstances
that the individual will receive or »
likely 10 receive in any period of one
calendar guarter an onal dose
in excess of 25 percent of Lthe applica
ble standaras specified in § 20100
and § 20 104a), to disclose in & wrnit:
ten, signed statement, either (1) That
2 the individual had no prior occupa:

S tional dose during the current calen
5 dar quarter. of (2) the nature and

amount of any occcupat.onal dose
which the individusl may have re
ceived during that specilically (denth
fied current calendar quarter from
sources of radiation possessed or con.
trolled by other persons. Each licensee
shall mamntan records of such state
ments until the Commission author.
1zes their disposition

(b Before permitting, pursuant to
§ 201000, any individual In a restrict.
*d Afea Lo receive AR OCCUPA JnAl A
diation dose \n excess of the standards
specified in § 20.101(a), each licensee
._.mu

(1) Obtain a certificate on Form
NRC-4. or on a clear and legible
record containing all the information
required in that form, signed by the
Individual showing each perind of time
after the (ndividual attained the age
of 18 in whieh the individual received
an eecupational dose of radiation: and

121 Caleulate on Form NRC .4 mn ae
cordance with the instructions Appear.
@ ing therewn, or on a clear and legidle
R record containing all the information
required in that torm, the previously
sccumulated  occupational dose re.
eeived by the individual and the addi
tional dose allowed for that individual
under § 20 101(b)

N In the preparation of Form
NRC4, or a elear and legible record
rantaining all the information re-
GQuired in that form, the heensee shall
MAake & reasonabie effart 10 obtain re
POrts of the individual & previously ae
clmuliated occupational dose. For each
period for which the licensee obtains

{

September 1 1082
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such reports, the licensee shall use the manner as to permit any indiviauai in | would result from inhalation of suc
dose shown in the report in preparing a restricted area to inhale a quantity | material for 40 hours at the uruform
the form. In any case where a licensee of such material In excess of the | concentrations specified in Appendix
is unable to obtain reports of the indi- intake limits specified in Appendix B, Table 1, Column 1 as is reasonably
vidual's occupational dose for a previ. | Table I. Column 1 of this part. If such . achievable. Whenever the intake of ra.
ous complete calendar auarter, it shall nlubkumlmholn!mcuhlmimm" any individual
be assumed that the individual has re- | 3bPsorption through the skin is likely, X exceeds this 40-hour control measure,
woived the occupational dose specified individual exposures to such material : the licensee shall make such evalua-
in whichever of the following columns | SNa/l be controlled so that the uptake - tions and take such actions as are nec-
apply: of such material by any organ from < essary (O assure against recurrence
- either inhalation or absorption or "'"'n““""' shall e o records of
Ggumn = | Egunni- | both routes of intake‘ does not exceed SUSh Gsturrencts. ovaiualions. aA8 ae
sumea . tions taken in a clear and readily iden:
. essosee v | Lthat which would result from inhaling tfiable form for
P mmie’ | Sy | Such material at the limits specified in e and nu:aum i
———y | _swnes | Appendix B, Table I, Column 1 and u
oz'- l""""!.”; loo:not'oodmm ' oo - r
IRy 3) r purposes o erm
. ] compliance with the requirements mmmm
Whoe  boty  geness ] this section the licensee shall use suit- " lation
R e | able measurements of concentrations “'"""““""“m‘“
< P | - vu | 0f radicactive materials in air for de. 3’ Pursuent o J"
| tecting and evaluating airborne radio- 3 :'““‘- g use equipment
activity in restricted areas and in addi- - "m‘:&. m"“m :
tion. A3 Appropriate, shall use meas. & @ntended by W“m‘:""
urements of radioactivity in the body, - Occupationsl "“" I th/Mine
2) The licensee shall retain and pre- | o0 rements of radioactivity excret. Heaith stration
serve records used i preparing Form | o4 from the body, or any combination (NIOSH/MSHA). The licensee may
& NRC-4 until the Commission author of suech measurements &s may be nec. | Mmake allowance for this use of
c" their disposition. essary for timely detection and assess. | F*piratory prolective equipment in
ment of individual intakes of radioae: "““"'"" exposures of individuals to
au\m‘ by exposed (ndividuals. It is as. | this matenal provided ¢

{ calculation of the Iindividual's accu-
mulated occupational dose for all peri-
ods prior to Janua.y 1, 1961 yields a

| result higher than the applicable accu-

& muiated dose value for the individual
as of that date, as specified in para-
graph (b) of § 20101, the excess may
be disregarded.

po =

§20103 Exposure of individuals lo con:
centrations of radioactive materials in
air in restricted areas

(axl) No licensee shall possess, use,
or transier licensed material in such a
manner as to permit any individual in
A restricted area to inhaie & quantity
of radioactive material in any period
of one calendar quarter greater than
the quantity which would result from
inhalation for 40 hours per week for
13 wecks at uniform concentrations of
radioactive material in air specified in
Appendix B, Table [, Column L' Ul

the radioactive material is of such
form that intake by absorption
through the skin s likely, individual
exposures to radioactive material shall
be controlled so0 that the uptake of ra-
divactive material by any orzan from
either inhalation or absorption or
both routes of intake ' In any calen:
dar quarter does not exceed that
wuieh would result from inhaling sueh
radioactive material for 40 nours per
week for 13 weeks at uniform concen-
trations specified in Appendix B,
Table I, Column |

(27 No licensee shall possess, use, or
transfer mixtures of U-2J4 U-235, and
U.238 In soluble form in such a

—1 § R 52 00

Sepramber 1, 1082

tumed that an individual inhales ra
Jioactive material al the airborne con-

grentration In which he s present

unless he uses respiratory protective
squipment pursuant to paragraph ()
of this section, When assessment of a
particular individual’s intake of radio:
active material Is necessary, intakes
less than those which wouid result
from inhalation for 2 hours in any one
day or for 10 hours in any one week at
uniform concentrations specified in
Appendix B, Table I, Column 1 need
not be included in such assessment,
provided thrt {or any assessment in
excess of these amounts the entire
amount s included

(B 1) The hicensee shall, as a precau-
tionary procedure. use process or
other engineering controls. to the
extent practicable, to limit contentra.
vons af radioactive materials in air to
Jeveis bBelow those which delimit an
airborne radioactivity area as defined
i § 20208 0d

(2 When it s impracticable to apply
process of other engineering controls
to limit concentrations of radioactive
material in air below those defined In
§20203cdn ), other precautionary
procedures, sueh a8 Increased survell
lanee, limitatian of working times, of
provision of respiratory protective
equipment. shall be used to mantain
mtake of radieactive material by any
individunl within any period of seven
consecutive days as [(ar below that
intake of radioactive material whieh

204

A3 Fa e

Since the concentration specified for try.
Hum exide \Vapor Assumes equal intakes by
sx'n absorption and nhalation, the tot
intake permitted s twice that which wou
result from inhaiation alohe at (he concen:
(ration spoc.died for H 3 8 in Appendin B.
Table | Column 1 for 40 hours per week for
13 weens

‘For radon-227. the limiting gquantity is
that mhaled in & period of one calendar
year For radioactive materials designated
Sub in the lsotope column of Lhe table,
the concentration value specified is based

upon expoture Lo the material as an exier:
nal radiation source Individual exposures Lo
these materials may be accounted for as
part of the limitation on individual dose in
1 20101, These nuclides shall be subject to
the precautionary procedures required by
§ 20 103K 1),

TMulliply the concentration values speci
fied in Appendix B, Table 1, Column |, by
6310 mi to obtain the quarterly quantity
it Mulniply the concentration \aiue spee.
ifwd in Appendix B, Table | Column |, by
25800 mi to obtain the annual guantity
Ivmit for Rn 233

Suenificant intake by (ngestion or injee.
LON 15 presumed to oecur only A8 & result of
circumatances sUch as  actident. inadver
tenee. poor proeeaure. or simiar specinl
corditions. Such Intakes must be evaluated
and accounied for by ‘echmques ana proce.
dates a8 may be appropriste to the circum.
stances of the oveurrence Exposures so
eiaivated shall be neluded iy determining
whetner the Lmitation on inditidual #spo-
wepren 0 120 100 AT haa been exereded

TRegu Aoty GUIGANCE nn assossment of
divrdual i akes o radioactive matenal s
viven b Repulatary Guide 89, Aceeptable

Cancepts, Models. Lauations and Assu
tong (o & Boassay Program,  singile cop
of which Are avauable (rom the Ofliee

Stangards Development, U S Nucjear Hegy’ -

atery Commisson. Washinaton, O C 2usss
Won writien reguest
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(1) The licensee selec h“m;m,
protective equipment that provides &
mui by-hnh'“mmmdm

concentra
dam‘- Mue'::: materals in vb';.
working area are expected to exceed
vdu:‘mua x B, Table |,
Column 1 of this part. equipment so
selected shall be used so tha! the
average concentration of radioactive

' in the wir that is inhalcd during
| of uninterrupted use in an

radioactivity area. on any day,
§ by any individual the equipment,
2 does not exceed the values specified in
!
s

i

Appendix B, Table I, Column 1 of this
part. For the purposes of this paragraph,
the concentration of radioactive
material in the air that is inhaled when
respirators are worn may be estimated
by dividing the ambient concentration in
air by the protection factor specified in
Appendix A of this part. If the exposure
ound to be greater than
estimated, the corrected value shall be
used. il the exposure 18 later found to be
than estimated, the corrected value
be used.

(2) The Licensee maintaing and
implements & respiratory protection
program that includes, as & minimum.
air sampling suificient to identify the
hazard

-4

|

selection, fitting,

WWmmcm. and

of respirators for operability

ately prior 1o each use. wmo::

dures supervision &

mlmu of m and ssuance
records, and determination by »
physician priot 10 initial use of
respirators, and at least every 12 months
therealter. that the indivi user is
physically sble to use the respiretory
protective equipment.

(3) A written policy statement on
respirator usage shall be issued coverng
such things we use of practicable
engineering controls instead of
respirators: routine. nonroutine. and
emergency use of respiretors. and
penods of respirator use and relie! from
respirator use The licensee shall advise
each respirator user thet the user may
leave the area at any tme for reiiefl from
respirator use in the event of equipment
malfunction, physical or peychological
distress. procedural or commurucation
failure. mgnificant detenoration of
operating conditions, or any other
condition that might require such relief

(4) The licensee uses equipment
within [imitations (o type and mode of
use and provides proper visual,
communication. and other special
capabilition (such as adequate shin
protection) when needed

. {d) Unless otherwise o1 thorized by

_the Commussion the licensee shall not
00 protection (acton in excess of

those specified in A of this

1) descnbing the situation
mudomhm
WMU‘MM

respuratory protective
ment will provide these higher
I:&Mfmmhm
conditions of use.

E—
-
$
%
3

extended for emergency use by NIOSH/
MSHA shall be used as emergency

c“u The licensee shall notify In weit.
ing the Director of the approprinte Ny
clear Regulatory Commusnan [napectinn
and Entorcement Megional OMee oted
I Appendin D at jenst 30 davs before the
date thal respirRton proteclive squip-
ment s At used under the prosisions
:l this section

F'.-_-n 180 Exposure of minars,

(a) No licensee shail possess use, or
transfer licensed material in such a
manner as o cause any individual
WIthIN & restricted area who s under
I8 years of age. Lo receive in any
period of one ealendar quarter from
Jrnd.out.m material and other sourees
of radiation in the lieensve s posses.
10N 4 dose (h excess of 10 percent of
the limits specified in the table in
g Paragraph ta)ef £ 20101
% thi No liconsee shall POUSYOSS, ude or
K transfer leensed material (n such &

manher as 19 cause any individual
Within a reatricted aren. who IS unhaer
IR years of age 'o be exponed (o sr

borne radioactive material pousessed
DY the licenses in an average concen.
tration in exeess of the lim s specifivd
in Appendgix B, Table 11 of thit part
For purposes of this paragrapn, con.
CEntrations mas be averaged over per)
¢ I8 hot greater than a week

(e} The provisions of §4 20.103(bx2)
and 20.103(¢) shall apply to exposures
subject to paragraph (b) of this sec.
tion except that the references in

! 1520100063 2) and 20.103¢¢) to Appen.

= dix B Table I, Column 1 shall be
* deemed to be references to Appendix
Ll. Table 11, Column 1,

(120,105 Permissible levels of radiation in
unresiricted areas,

(a) There may be included (n any ap:
plieation for a license or for amend.
ment of a license proposed limits upon
levels of radiation in unrestricted
areas resulting from the applicant's

possession or use of radioactive mate.
rial and other sources of radiation.
Sueh applications should (nclude in.
formation as to anticipated average ra.
diation levels and anticipated occupan:
cy times for each unrestricted area n.
volved. The Commission will approve
the proposed limits if the applicant
demonstrates that the proposed limits
are not likely to cause any individual
to receive a dose to the whole body in
Any period of one calendar year in
excess of 0.8 rem. .
£ (b Except as authorized b the
i(.‘ommnmon Pursuant to paragraph (a)
g Of this section. no licensee shall pos-
% tess, use or transfer licensed material
N sUch & manner as o create In any
unresiricted area from radioactive ma-
terial and other sources of radiation in
his possession:

(1) Radiation levels which, if an indi-
vidual were continuously present in
the area. could result in his receiving a
dose in excess of two millirems (n any
one hour, or

(2) Radiation levels which. if an indi-
vidual were continuously present in
the area, could result in his receving a
dose In excess of 100 millirems in any
Jeven consecutive days,

o fe) In addition to other requirements
4 of this part, licensees engaged in ura
- nium fuel cycle operations subject to
L the provisions of 40 CFR Part 190
Environmental Radiation Proteetion
© Standards for Nuclear Power Oper.
Ations, shall comply with that part

-

23

.

.l

B20008  Radioacusity in effluents 16 un.
restricted aress

(a) A licensee shall not possess, use.
OF transfer licensed material so as to
release Lo an unrestricted area radioas
3me material in concentration: which
§.-u:ma the Limits speeified in Appen
mdix B, Table 1T of this part. exeept as
s AUthorized pursuant to § 20 302 or

Jaragraph (b of this section. For pur-

poses of Lhis section concentrations

MAY be averaged over a period not

greater than one vear

September 1, 1982
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llnummmmmu
may proposed
its highes than those specified in
E:muuumm

Commission will approve the proposed
limits if the applicant demonstrates:

reasonable effort to minimize the ra-
dicactivity contained in effluents to
unrestricted areas. and

(2) That it is not likely that radioac:
tive material discharged in the efflu
ent would result in the exposure of an
individual to concentrations of radio-
Active material in air or water exceed.

centrations of radionuclides.
mummmmmmtw
ment facilities and to

Ing the limits specified in Appendix B,
Table 11 of this part.

(¢) An application for higher limits

strating that the applicant has made a £
reasonable effort to minimize the ra
dioactivity disch:rged In effluents to
unrestricted areas, and shall include,
as pertinent
(1) Information as to flow rates,
total volume of effluent, peak concen.
tration of each radionuclide in the ef-
fluent, and concentration of each radi-
onuclide in the effluent averaged over
A period of one year at the point
where the effluent leaves a stack.
tube, pipe, or similar conduit;

(2) A description of the properties of
2 the effluents, including
S (1) Chemical composition;

g ‘W Physical characteristies, includ- U

« Ing suspended solids content in liguid
L effluents, and nature of gas or serosol
for air effluents,

(il The hydrogen ion econcen'ra-

tions (p™) of lquid effluents; and

(W) The size range of particulates in
elfiuents released into air.

(30 A deseription of the anticipated
human occupancy in the unrestricted
Area where the highest concentration

applying
appropriate factors for dilution, dis
persion. or decay between the point of
discharge and the boundary.

(e) In addition to limiting concentra-
tions in effluent streams. the Commis.
sion may limit quantities of radioae
tive materials in alr or water
during a specified period of time if it
appears that the dally intake of radio.
active material from air, water, or food
by a suitable sample of an exposed
population group, averaged over a
period not exceeding one year, would
otherwis* exceed the daily intake re.
sulting from continuous exposure Lo
air or water containing ene-third the
concentration of radioactive materials
specified in Appendix B, Table 11 of
Lhis part.

™ (1) The provisions of paragraphs (a)

through (e) of this section do not
APPlY Lo disposal of radioactive mater:
al Into sanitary seweraee svatems,
Which is governed by § 20 303

%) In addition to other require:

ments of this part, licensess engaged

in uranium fuel cycle operations sub.

Survess.

() As used in the regulations in this
SAFL “Survey” means an evaluation of
the radiation hazards incident to the
production, use, release, disposal. or

!mmm of radicactive materials or
other sources of radiation under a spe.

Qeitic set of conditions. When appropri-
ate, such evaluation includes a physi-
cal survey of the loration of materials
And equipment, ang measurements of
levels of radiation or concentrations of
radioactite material oresent

rlbl Each licensee shall make or
o CAuse Lo be made such surveys as (1)

AMAY be necessary for the licensee to

cComply with the reguiations in this

Ipart and (2) are reasonable under the

fircumstances to evaluate the extent
hazards

of radiation that may be pres.
ent.
.

’inm Personnel monioring

ta) Each licensee shall supply appro
priate personnel monitoring equip:
ment to, and shall require the use of
such equipment by

(1) Each Individual who enters & re-
stricted area under such circumstances
thal he receives, or is likely to receive,
A& dose in any calendar quarter in
excess of 25 percent of the appiicable
value specified In paragraph (a) of
§20.101.

(2) Each individual under 18 years of
Age who enters a restricted area under
such cire imstances that he receives,
or is likely to receive, a dose in any cal
endar quarter in excess of § pereent of
Zthe applicable value specified in para-

a FE s

joct to the provisions of 40 CFR Part
190, "Environmental Radiation Protee. *
tion Standara for Nuclear Power Op-

Sgraph ca) of § 20 101,
{3 Each individual who enters a
“ high radiation area

of rudioactive material from the effly.
ent i3 expected, and, 1n the case of a
Fiver or stream. a description of water

unes downstream from the point of re-
(lease of the effluent.

concentration of each radionuclide in
AR unrestricted area. ncluding anticr
paled concentrations averaged over a
period of one year:
(1) In aur at any point of human oe
cupancy. or

fH) In water at points of use down
stream from the point of relesse of
the etflvent,

(5) The background concentration of
radionuclides in the receiving river or
stream prior to the reiease of liquid ef.
fluent.

(8) A deseription of the environmen
sl monitoring equipment, ncluaing
sensitivity of the system, and proce
dures and ealculationz to determine
conecentrations of radionuclides in the
unrestricted area and possible recon:

—_— SR Wwere

‘4) Information as to the highest [~

lnuom.“ shall comply with that part.

B 20107 Medieal diagnosis and therapy

Nothing in the regulations n this
part snall be interpreted as limiting
the intentional exposure of patients to
radistion for the purpose of medieal
diagnous or medical therapy

20008 Orders requiting  furmishing  of
Bio assiy «ervices

Where necessary or desirable n
Grdef Lo aid 10 determining the extent
of an individual's exposure 1o conesn.
trations of radioactive material. the
Commission mayv incerporate appto
priate provitions in anv license, direet
g 1he hieensee 1o make svalladle to

e ndividual apareaprinte Bio ANGAN
pery ey and o furniah A copy of the
reports of such services to the Com
m sion

2046

(h) As used in this part,

(1) "Personnel monitoring equip
ment” means devices designed to be
worn or carried by an individusl for
(the purpose of measuring the dose re
ceived (eg., film badges, poeket cham:
bers.  pocket dosimeters, film rings,
ete. )

(2' “"Radiation area” means any
area, accessible to personnel, in s hich
thete exists radiation, originating n
whaole or in part within licensed mate.
fial, At such levels that & major por
tion of the bady could receive i any
ane hour a dose in exeess of 5§ mil
lirem, or 10 any § consecutive days &
duse 10 excess of 100 millirems

(31 High radiation area’’ mesns any
area, accessible Lo personnel, in Which
there exiats radiation ofiinaiine in
whaoi#® or (n part within hicensed mate
rial at such levels that a major portion
of the body ecould receive in any one
u.\m.r 4 dose in exceds of 100 pullirem
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§20203 Caution
signs, labels. signals and

(&) General. (1) Except as otherwise
authorized by the Commission. sym.
bols prescribed by this section shail
use the conventional radiation caution
colors (maxenta or purple on yellow
background). The symbol prescribed
by this section is the conventional
three bladed design:

Rapiarion SymsoL

1 Cross haiched area is to be magenta or
purple.
2 Background s to be yeliow.

[~ (2) Bach entrance or access point to

& high radiation area shall be:

(1) Equipped with a control device
which shall cause the level of radi
ation to be reduced below that at
which an Individual might receive a
dose of 100 millirems in | hour upon
entry inte the area. or

() Equipped with a control device
which shall energize a conspicuous
visible or audible alarm signal in such
A manner that the individual entering
the high radiation area and the licena-
ee or A supervisor of the activity are
made aware of the entry; or

(1i1) Maintained locked except during
periods when access to the area s re
quired, with positive control over each
individual entry.

t3) The controls required by para

/ \
\

%

——————— - —

graph (€% 2) of this section shall be es.
tablished In such a way that no Indi-
vidual will be prevented from leaving a

!Mlh radiation area.

4) 'n the case of & high radiation
area established for a period of 30
days or Jess, d.rect surveillance to pre:
vent unauthorized entry may be sub
stituted for the controls required by
paragraph (¢x2) of this section.

(51 Any licensee, or applicant for a li-
cense, may apply to the Commission
for apgroval of methods not included
in paragraphs (e x2) and (4) of this see.
tion for controlling access 1o high ra.
diation areas. The Commission will ap-
prove the proposed alternatives if the
licensee or applicant demonstrates
that the alternative methods of con.
trol will prevent unauthorized entry
inte a high radiation ares, and that
the requirement of paragraph (e d) of

(2) In addition to the contents of
signs and labels preseribed in this see
tion. licensees may provide on or mu!
such signs and labels any n«mmnl.
information which may be approgriate «

in siding indiiduals to minimize expo. §

h.tlm section u met.

(6) Each area in which thece may
exist radiation levels in excess of 500
rema in one hour al one meter from &
fealed radio-active source ' that is used
Lo irendiate materials shall '

sure 10 radiation or to radioactive ma. =~

terial.

(o) Radiatien greas. Each radiation
ArPA  AAl be conspicuously  posted
With & sign or signa bearing the radi
Ation caution symbol and the words

Caurion '

"l

RABIATION ARKA

(€' High radiation greas. (1) Eachs
igh radiation area shall be conspicw
ously posted with & SigN oFf LIENS bear
ing the radiation eavtion symbal and
the words

Cavrion '

Hian Rapiation Area

-
-

(1 Have each entrance of Acerss
paitit equipped with entry contrel de
vites whieh shall function automati-
enlly to prevent any individual from
inadvertently entering the area whan
such radintion levels exist. permit de.
fiberate entry into the ares only after
nocontral devies 18 actuated that sl
cause the radiation level within the
Ares, from the sealed sourece, to be re:
duted below that at whigh it would be
potsible for an individunl 1o receive &
dose In exeess of 100 mrem 1) e
hour, and prevent acpertiion of the
souree (f the source woule prodace ra
diation Jevels i the ares that could
result 1 o8 dose 10 af ndividusl in
excens of 100 mrem (0 one hour. The
entry control devices required by this
paraeraph (exd) shall be established

O Danger

i fueh & way that ne individual sl
be provented (rom leavine Lhe area

207

™ (1) Be equipped with additional con-
trol deviees such that upon failure of

Individual, who (s familiar with the ac
2 tivity and prepared ‘o or

summon assistance, aware of such fall

ure of the entry control devices,
£ () Be equipped with control devices
¢ sueh that upon fallure or removal of
physical radiation barriers other than
the source s shielded storage container
the radiation level from the source
shall be reducrd bzlow that at which
would be for an individual
receive o dose in exeess of 100 mrem
one hour. and visible and audible
alarm signals shall be generated to
make potentially affected individuals
aware of the hazard and the licensee
or at least one other individual, who s
familiar with the activity and
pared Lo render of SUMMON assistance,
aware of the falure or removal of the
physical barrier. When the shield for
the stored source is & 'iguid, means
shall be provided to monitor the integ:
rity of the shield and to signal, auto:
matieally, loss of adequate shielding.
Physienl radiation barriers that com-

58=

3

D em— —

'Fos paraeraph (e 8) does net ApDly Lo
Fadionttive sourees that are used n tele
tharudy . i radiography. or in completely
seil shieided irradiators ir whieh the sauree
iy BOUh riored and operu’sd within the same
Sheld ng rrdiation Barer ard, it the de
signd confunation of the raca 1, s
IAVE PhEC Rkl ihaceessible 18 ANy indy
VIBURL and cannat create high levels of rady
MO 10 AP ATes LhAL I8 Aecesibie Le any A
A dunl Tros parsiraph rend) siso does not
APBIY L0 sources [om whieh the radiation is
(ROARBLAL 10 BOmE STLET use NOT Lo Huglear
FERTIAE VENEFRLEd Pac ation oiher than rag,
ALiaf A BYBredurt, seuree. Br spee. a3l Ry
clear ®sterials thal are used in waled
SOUPERT N han sell shielded irradintor .

FReve requirements spply alter ' ap. 14,
1970 BAeh person Levased 1o eonduet artivy
UER 18 She P e pargraph tend) Nophiey
ARG WS 8 B0t 0 comBLAnEs Sith the revy
sony of Yhoe paraeraoh on Mar 14 1978
M Lo wilh the Diresetor, Offiee of Nue'c
AF Matetinl Bafers and Safeguards U 8 N,
elear Bevuiaton Commisnion. Washingtan
DEC 0888 on or belare June 14 1970, o
Form ALuan deseribing o8 detail the Ations
Laken OF 16 be taken Lo aehiece Complisnes
with (his parsaraph by Dee 14 1978, ang
MAY CONLINUL RCLIN ILies In canformance » ith
present Leenae conditions and the presvi
wans of the previously effective § 20 3034
URLHL SUER complianee i aehieved. Por sueh
petsans comp’ hee must b schieved not
fater than Dee 14 198

Septoniber 1, 1982
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vi) Be checked by a physical radl
ation measurement to Aassure that

or to the first individual's entry

to the area after any use of the
source, the radiation level from the
souree in the area s below that at
which it would be possible for an indi-
vidual to receive a dose in excess of
100 mrem in one hour.

tvil) Mave entry control devices re
quired in paragraph (¢)x8xi) of this
section which have been tested for
proper functioning prior to initial op-
eration with such source of radiation
on any day that operations are not un:
interruptedly continued from the pre.
vious day or before resuming oper:
ations after any unintended interrup.
tion, and for which records are kept of
the dates. times, and results of such
tests of function. No operations other
than those necessary (o place (he
souice in safe condition or to effect re-
paris on controls shall be conducted
With such source unless control de-
vices are functioning properly. The |-
censee shall submit an acceptable
schedule for more complete periodic
tosts of the entry control and warming
sistems to be established and adhered
1o A8 & condition of the license

(Vi) Mave those entry and exit por
tals that are used |0 transporting ma-
terials to and from the irradiation
Aren. and that are not intended (0 use
by ‘ndividuals. controlled by such de
v and adminstrative procedures as
Are necessary 1o physically protect and
WAPD againat inadyverient entry By ans
individual through such portals. Exit
portais for processed materials shall
be equippea to detect and signal the
presence of loose radiation sources
that are carried toward such an exit
and (o automatically prevent sueh
loGse souress (rom being earried out of
the area

September 1 1082

™ (1) Licensees with, or applicants for.
licenses for radiation sources that are
within the purview of paragraph (¢)6)
of this section, and that must be used

locations. such as open fields or for-
ests, that inake it impracticabie to

paragraph (ex8) of this section, such
as those for the automatic control of
radiation levels, may apply to the Di.
rector, Office of Nuclear Material
Safety and Safeguards. U.S. Nuciear

latory Commuission, Washington,
D.C. 208585, for approval, prior to use
of safety measures that are alternative
to those specified in paragraph (¢x8)
of this section, and tha! will provide at
least an equivalent degree of person-
nel protection in the use of such
sources. At least one of the alternative
measures must include an entry-pre-
venting interlock control based on a
physical measurement of radiation
that assures the absence of high radi
i ation levels before an individual can
gAain access o an area where such
sources are used.

™ (d) Atrborme radioactivity areas, (1)
As used in the regulations (n this part
“alrborne radioactivity area’ means (1)
Any room. enclosure. or eperating area
in which atrborne radioactive maters
als composed wholly or partly of i
censed material, exist in concentra:
tions in excess of the amounts speei.
fied in Appendix B, Table 1. Column |
of this part; or (i) any room. encio-
sure, or operating area in which air
borne radioactive material composed
wholly or partly of licensed material
eXISLS In concentrations which, aver:
< Mked over the number of hours in any
sweek during whieh individuals are in
athe area. exceed 25 percent of the
g Amounis specilied in Appendix B
% Table 1. Column | of this part.

4 (2 Each airborne radionctivity area
shall be conspicuously posted with a
SN OF SiENS bearing the radiation cay-
tion symbol and the words:

‘Cavtion '

AIRBORNE RADIOACTIVITY AREA

‘e)  Additional requirements. (1)
Each area or room in which licensed
material 15 used or stored and which
COntaIng  any radioactive material
tother than natural uranium or ther.
um) in an amount excerding 10 times
the quantity of such material specified
in Appendix C of this part shall be
conspicuously posted with a sign or
signs Bearing the radiation caution
symbol and the words

‘Or Danger”’
'A2 sppropriste. the information vill in
Clute FAdIAtion levels Kinds of material e

in a variety of positions or in peculiar &

- -
-
)

Caution !
RADIOACTIVE MATERIAL(S)

%  (2) Each area or room in wh

b ich natu.
- ral uranium or thorium is used :r
S stored in any amount exceeding one
« hundred times the quantity specified

comply with certain requirements of o ‘N Abpendix C of this part shall be

conspicuously posted with a Sign or

Signs  be. the radia
symbol and the words: . —

Caurion '
RADIOACTIVE MATERIAL(S)

(f) Containers. (1) Except as pro
vided in paragraph (£%3) of this sec.
tion. each container of Licensed mate-
rial shall bear a durable. clearly visible
label dentifying the radioactive con-
Lents,

(2) A label required pursuant to
paragraph (fxl) of this section shall
bear the radiation caution symbo! and
the words "CAUTION, RADIOAC:
TIVE MATERIAL" or "DANGER.
RADIOACTIVE MATERIAL", It shall
also provide sufficient information ‘ to
permit individuals handling or using
the containers, or working (n the vicin.
ity thereof, to tlake precautions to
avoid or minimize exposures.

J (3) Notwithstanding the provisions
of paragraph (fX1) of this section la:
= beling is not required:
(1) For containers that do not con-
g tain licensed materials in quantities
% greater than the applicable guantities
= lListed 1n Appendix C of this part.

(1) For containers comtawning only
natural uranium or thorium in guanti-
ties no greater than 10 times the appli-
cable quantities listed in Appendix C
of this part.

tii) For containers that do not con-
tain licensed materials in concentra.
tions greater than the applicable con-
centrations listed in Appendix B,
Table 1. Column 2. of this part

tiv) Por containers when they are at-
tended by an individuai who takes the
precautions necessary (o prevent the
exposure of any individual to radiation

or radioactive materials in excess of
the limits established By the regula
[ tions in this part.

+ (v! For containers when they are in
transport and packaged and labeled in

.

¢ Accordance with regulations of the De.
« partment of Transportation

)

* tvi) For containers which are accessi
ple ! only to individuals authorized to
handle or use them. or Lo work in the

% viewtnity thereof, provided that the con

8 tents are identified 1o such individuals
@ BY A rendily available written record,
S vl Por manufacturing or process

Lmate of Aetivity. date 10r which activity o 7 *GUIPMeENt. SUCh &8 nuclear reactors.

estimated Mass enrichment, ete

208

Lrncmr components, piping, and tanks
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r (4) Each licensee shall, prior to dis-
=~ posal of an empty uncontaminated

:'f: container

to unrestricted areas,
remove or deface the radioactive mate-

w rial label or otherwise clearly indicate
2 that the container no lunger contains
Lndtoacu\-e materials.

§20.204 Same: exceptions.
Notwithstanding the provisions of
§ 20.203,
(a) A room or area is not required to
be posted with a caution sign because

z of the presence of a sealed source pro-
< vided the radiation level twelve inches

-

£

25 FR 10914

R 5033

from the surface of the source con-
tainer or housing does not exceed five
millirem per hour.

(b) Rooms or other areas in hospi-
tals are not required to be posted with
caution signs. and control of entrance
or access thereto pursuant to
§ 20.203(c) is not required. “ecause of
the presence of patients containing by-
product inaterial provided that there
are personnel in attendance who will
take the precautions necessary to pre-
vent the exposure of any individual to
radiation or radioactive material in
excess of the limits established in the
regulations in this part.

ard

r

be posted at areas or rooms containing
radioactine materials for periods of

less than eight hours provided that (1)

the materiais are constantly attended
during such periods by an individual
who shall take the precautions neces-
sary to prevent the exposure of any in-
dividual to radiauion or radioactive
materials in excess of the limits estab-
lished in the regulations in this part
and. (2) such area or room is subject to

L the licensee's control.

(d) A room or other area is not re-
quired to be posted with a caution

%, sign. and control is not required for

each entrance or access point o a
room or other area which is a high ra-

& dation area solely besause of the pres-

ence of radioactive materiais prepare
for transport and packaged ana la.
beled in accordance with regulations
of the Department of Transporiation.

—

1 For example. containers in locations such
as water-filled canais, storage Vauils, or nat
cells

(¢) Caution signs are not required to

39 FR 17972

~ 41 PR j1edas

§20.205 Procedures for picking up, receiv-
ing. and opening packages.

(a'’1) Each licensee who expects to
receive a package containing quanti-
ties of radioactive material in excess of
the Type A quantities specified in
paragraph (b) of this section shall:

(i) If the package is to be delivered
to the licensee’s facility by the carrier,
make arrangements to receive the
package when 1t is offered for delivery
by the carrier; or

(ii) If the package is to be picked up
by the licensee at the carrier's termi-
ral, make arrangements 1o receive no-
tification from the carrier of the arriv-
al of the package. at the time of arriv-
al.

(2) Each licensee who picks up a
package of radioactive material from a
carrier's terminal shall pick up the
package expeditiously upon receipt of
notification from the carrier of its ar-
rival.

(b 1) Each licensee, upon receipt of
a package of radioactive material,
shall monitor the external surfaces of
the package for radioactive contami-
nation caused by leakage of the radio-
active contents. except:

(1) Packages containing no more
than the exempt quantity specified in
the table in (flis paragraph;

(ii) Packages containing no more
than 10 millicuries of radioactive ma-
terial consisting solely of tritium,
carbon-14, sulfur-35, or iodine-i25;

(iii) Packages containing only radio-
active material as gases or in special
form: -

(iv) Packages containing only radio-
active material in other than liquid
form (including Mo-85/Tc¢-99m gener-=
ators) and not exceeding the Type Ag
quantity limit specified in the table ing
this paragraph: and —

(v) Packages containing only radion-
uclides with half-lives of less than 30
days and a total quantity of no more
than 100 millicuries. &

-d
The monitoring shall be performed as®
soon as practicable after receipt, bute
no later than three hours after the;
package is received at the licensee’s fa-
cility if received during the licensee’s
normal working hours. or eighteen
hours if received after normal work:ngr'

o

W FR 17972

L. hours.
I
~
e
[~ (2) 1f removable radioactive contami-"
nation in excess of 0.01 microcuriesc

(22.000 di:sintegrations per minute) perg
100 square centimeters of package sur- b
face 15 found on the external surfaces
of the package, the licensee shall im-
mediately notify ' the final deliveringe
carrier and. by telephone and tele.
graph, mailgram or {acsimile, the ap:
propriate Nuclear Regulatory Com-:
misiion Inspection and Enforcement
Regional Office shown in Appendix D
of this part

40 FA 2087
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TaBLE OF ExEmMPT AND TYPE A QUANTITIES

| Exempt 1 Tyoe A

Transpon growe ' | quantty et | Quanlty bt

| mucunes n cures)
i | 01 000y
n o 0080
B ] |‘ 3
W e } v 2
I | ' o
wi i 1 1000
il NS, 25,000 | 1000
Specas Form. . -d 1) »

The gelndions of “Ianspon Qroup”™ end ' soecal form’
are specied  § 71 4 of Uvs chapter

"The reporting reguirements in § 20205
hav been approved by GAO under number
B-180 225 (R 0054y

(e) 1) Each licensee, upon receipt of
a package containing quantities of ra-
dioactive material in excess of the
Type A quantities specified in para-
graph (b) of this section, other than
those transported by exclusive use ve-
hicle, shall monitor the radiation
levels external to the package. The
package shall be monitored as soon as
practicable after receipt, but no later
than three hours after the package is
received at the licensee’s facility if re-
ceived during the licensee's normal
working hours, or 18 hours if received
after normal working hours.

(2) If radiation levels are found on
the external surface of the package in
excess of 200 millirem per hour, or at
three feet from the external surface of
the package in excess of 10 millirem
per hour,

the ucensee shall immediate-
ly notify by telephone and telegraph
mailgram. or facsimile, the director of
the appropriate NRC Regional Office
listed in Appendix D, and the final de-
livering carrier.

(d) Each licensee shall establish and
maintain procedures for safely open-
ing packages in which licensed materi-
al is received, and shall assure that
such procedures are followed and that
due consideration is given to specal
instructions for the type of package
being opened.

820.208  Instruction of personnel.

Instructions required for individuals
wWorking in or frequenting any portion
Gf a restricted area are specified n
§ 19.12 of this chapter.

820207 Storage and control of licensed
materials in unrestricted areas.

fa) Licensed materials stored in an
unrestricted area shall be secured
from unauthorized removal from the
place of storage.

(b) Licerssed materiais in an unres-
incted area and not in storage shail be

September 1, 1982
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tended under the constant surveil-
lance and immediate control of the li-
censee.
—
r WasTE DisrosaL

§20.301 General requirement.

No licensee shal] dispose of licensed
material except:

(a) By transfer to an authorized re-
E cipient as provided in the regulations
o in Parts 30, 40, 60, 70 or 72 of this
-Lchapu.-r whichever may be applicable;

or

3

! (b) As authorized pursuant to
« §20.202; or

-

=

™ te) As provided in §20.303, applica-
S ble to the disposal of licensed matenal
@ by release into sanitary sewers ge sys-
; tems, or in § 20.306 for disposal of spe-
« cific wastes, or in § 20.106 (Radioactiv-
@ ity in effluents to unrestricted areas).

| -

r;zo.soz Method for obtaining approval of
proposed disposal procedures.

fa) Any licensee or applicant for a li-
cense may apply to the Commission
for approval of proposed procedures to
dispose of licensed material in a
manner not otherwise authorized in
the regulations in this chapter. Each
application should include a descrip-
= tion of the licensed material and any
= other radioactive material involved, in-
~ cluding the quantities and kinds of
¢ such material and the levels of radio-
« aclivity involved, and the proposed
"\ manner and conditions of disposal.
The application should also include an
analysis and evaluation of pertinent
information as to the nature of the en-
vironment. including topographical,
geological, meteorological. and hydro-
logical characteristics; usage of ground
and surface waters in the general area;
the nature and location of other po-
tentially affected facilities: and proce-
dures to be observed to minimize the
risk of unexpected or hazardous cxpo-
sures.

3‘.'

tb) The Commission will not approve
any application for a license to receive
licensed material from other persons
for disposal on land not owned by the
Federal government or by a State gov-
ernment,

-38 FR 22
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46 FR 16230

(¢) The Commission will not approve
any application for a license for dis-
posal of licensed material at sea unless
the applicant shows that sea disposal
offers less harm to man or the envi
ronment than other practical alterna-
tive methods of disposal.

§20.303 Disposal by release into sanitary
sewerage systems,

No licensee shall discharge licensed
material into a sanitary sewerage
system unless:

(a) It is readily soluble or dispersible
in water: and

(b) The quantity of any licensed or
other radioactive material released
into the system by the licensee in any
one day does not exceed the larger of
paragraphs (b)1) or (2) of this section.

(1) The quantity which, if diluted by
the average caily quantity of sewage
released into the sewer by the licensee,
will result in an average concentration
equal to the limits specified in Appen-
dix B. Table I, Colymn 2 of this par::
or

(2) Ten times the quantity of such
material specified in Appendix C of
this part; and

(¢) The quantity of any licensed or
other radiocactive material relcased in
any one month, if diluted by the aver-
age monthly quantity of water re-
leased by the licensee, will not resuit
in an average concentration exceeding
the limits speciflied in Appendix B,
Table I, Column 2 of this part: and

(d) The gross quantity of licensed

and other radiocactive material, exclud-
ing hydrogen-3 and carbon-14, released

Into the sewerage syvstem by the licens-
ee does not exceed one curie per year.

The quantities of hydrogen-3 and
carben-14 released into the sanitary
sewerage system may not exceed 5
curies per year for hydrogen-3 and 1
curie per year for carbon-l4. Excreta
from individuals undergoing medical
diagnosis or therapy with radioactive
material shall be exempt from any
limitations contained in this section.

§20.305 Treatment or disposal by inciner.
ation.

No licensee shall treat or dispose of
licensed material by incineration
except for materials listed under
§ 20.306 or as specifically approved by
the Commission pursuant to
§3 20.106(b) and 20.302.

520306 Disposal of specific wustes.

Any licensee mayv dispose of the fol-
lowing licensed material without
regard to its radioactivity:

2010

e
~
~
-
-
x
-
-
-

(a) 0.05 microcuries or less of hydro i
gen-3 or carbon-14, per gram of .
medium, used for liquid scintillation
counting; and

(D) 0.05 microcuries or less of hydro-
gen-3 or carbon-14, per gram of animal
tissue averaged over the weight of the
entire animal; provided however,
tissue may not be disposed of under
this section in a manner that would
permit its use either as food for
humans or as animal feed.

(e) Nothing in this section, however,
relieves the licensee of maintaining re-
cords showing the receipt. transfer
and disposal of such byproduct materi-
al :‘s specified in § 30.51 of this chapter:
an

td) Nothing in this section relieves
the licensee from complying with
other applicable Federal, State and
local regulations governing any other
toxic or hazardous property of these
materials.

r—

§20.401 Records of surveys, radiation
monitoring. and disposal.

(a) Each licensee shall maintain re-

« cords showing the radiation exposures

o of all individuals for whom personnel

«monitoring is required under § 20.202

@ of the regulations in this part. Such
records shall be kept on Form NRC-5,

Rin accordance with the msu'ucuor!,.
contained in that form or on clear an
legible records containing all the in -
formation required by Form NRC-S.
The deses entered on the forms or re-
cords shall be for periods of time not
exceeding one calendar quarter.

(b) Each licensee shall maintain re-

@ corcs in the same units used in this
= part, showing the results of surveys re-
:qunred by §20.201tb)., monitoring re.
wqQuired by §§20.205(b) and 20.205 ¢),
<3nd disposals made under §§20.302,

20.303. and deleted & 20.304. !

e

(-]
@
-

3
“

-
-

tex1) Records of individual exposure
to radiation and to radioactive mater:-
al which must be maintained pursuant
Lo the provisions of paragraph (a) of
this section and records of bicassays,
including results of whole body count-
INE examinations, made pursuant to
§ 20.108. shall be preserved until the
Commission authorizes disposition.

(2) Records of the results of siirvevs
and monitoring which must be main-
tained pursuant to paragraph (b) of
this secaon shall be preserved for two
vears after completion of the survev
except that the following recoras shall
be mamntained until the Commission
authorizes their disposition: (1) Re-
cords of the results of surievs to de-
termine comphance with £20103a) '
(117 1in the absence of personnel moni- -
toring data. records of the results of
survevs to determine external radi-
ation dose. ana 1) records of the re-
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sults of surveys usec to evaluate the
reiease of radioactive effluents to the
.environment.

; (3) Records of disposal of licensed
:matenal made pursuant to §§ 20.302,
z 20.303, and deleted § 20.304 ' are to be

* maintained until the Commission au-
'&Ehonzes their disposition.

(4) Records which must be main-
tained pursuant to this part may be
thAe original or a reproduced copy or
micreform if such reproduced copy or

authorized personnel and the micro-
form is capable of producing a clear
and legible copy after storage for the
period specified by Commission regu-
o lations.

§ (5) If there is a conflict between the
~ Commission's regulations in this part,
E license condition, or technical specifi-
-~ cation, or other written Commission
¥ approval or authorization pertaining
to the retention period for the same
type of record, the retention period
specified in the regulations in this
part for such records shall apply
unless the Commission pursuant to
§ 20.501, has granted a specific exer:p-
tion from the record retention require-
ments specified in the regulations .n
_t_hxs part.

=
§20.402 Reports of theft or loss of li-
censed material.

(a) Each licensee shail report by
teiephone to the Director of the ap-
propriate Nuclear Regulatory Com-
mission Inspection and Enforcement
 Regional Office listed in Appendix D
of this part, immediately after its oc-
currence becomes knowmn to the licens-
ee, any loss or theft of licensed materi-
al in such quantities and under such
circumstances that it appears to the li-
censee that a substantial hazard may
result to persons in unrestricted areas.
—— -

34 FR 7500

'—(b) Each licensee who 1S recuirea to
make a report pursuant '> paragraph
(a) of this section shall, within thirty
$(30) days after he Jearns of the loss or
3 theft. make a report in writing to the
" appropriate NRC Regional Office
& )isted in Appendix D of this part with
~ copies to the Director of Inspection
¥ and Enforcement, U.S. Nuclear Regu-
latory Commission. Washineton. D.C.

20555, setting forth the fotllowing in-
formation
® Section 20104 provided for burial of

small guantites of licensed materials in soul
Notice of 1ts deletion appears in the P_r:_tn:x.
Ricister of October 30, 1980 (45 FR 71762

microform is duly authenticated by ®~

41 PR AY9es

[~ (1) A description of the licensed ma-
terial involved, including kind, quanti-
ty, chemical and physical form;

€2) A description of the circum-
stances under which the loss or theft
occurred,

(3) A statement of disposition or
probable disposition of the licensed
material involved,

(4) Radiation exposures to individ-
uals, circumstances under which the
exposures occurred, and the extent of
possible hazard to persons in unres-
tricted areas;

(5) Actions which have been taken,
or will be taken, Lo recover the materi-
> al; and
(6) Procedures or measures which
 have been or will be adopted to pre-
% vent a recurrence of the loss or theft
& of licensed material.

(c) Subsequent to filing the written
report the licensee shall also report
any substantive additional informa-
tion on the loss or theft which be-
comes available to the licensee, within
30 days after he learns of such infor-
mation.

(d) Any report filed with the Com-
mission pursuant to this section shall
be so prepared that names of individ-
uals who may have received exposure
to radiation are stated in a separate

part of the report.
b

p—
§20.402 Notifications of incidents.

(a) Immediate notification. Each li-
censee shall immediately notify by
€ telephone and telegraph, mailgram, or
e facsimile, the Director of the appropri-
@ ate NRC Regional Office listed in Ap-
¢ pendix D of this part of any incident
n qlung byproduct, source, or special
nuciear maternial possessed by him and
which ma2y have caused or threatens
| to cause

[~ (1) Exposure of the whole body of
any individual to 25 rems or more of
radiation: exposure of the skin of the
whole body of any individual of 150
fems or more or radiation; or exposure
of the feet, ankles, hands or forearms

of any individual to 375 rems or more
of radiation; or

(2) The release of radioactive materi-
al in concentrations which. if averaged
over a period of 24 hours. would
exceed 5.000 times the limits specified
for such materials in Appendix B.
Table II of this part: or

(3) A loss of one wWorking week or
more of the operatiun of any facilities
affected; or

(4) Damage to

property b
$200.000. ¥ in excess of

200

(b) Twenty-four hour notification.
Each licensee shall within 24 hours
notify by telephone and telegraph.
mailgram. or facsimile, the Director of

~ the appropriate NRC Regional Office
x listed in Appendix D of this part of
* any incident involving licensed materi-
« al possessed by him and which may
Lhave caused or threatens to cause:

(1) Exposure of the whole body of
any individual to 5 rems or more of ra-
diation: exposure of the skin of the
whole body of any individua! to 30
rems or more of radiation; or exposure
of the feet, ankles, hands, or forearms
to 75 rems or more of radiation, or

g (2! The r=lease of radioactive materi-

« al in concentrations which, if averaged

% over a period of 24 hours. would

R exceed 500 times the limits specified
for such materials in Appendix B,
Table II of this part; or

(3) A loss of one day or more of the
nperation of any facilities affected; o

T (4) Damage to property in excess of
2.000.

43988

i

(c) Any report filed with the Com-
& mission pursuant to this section shali
8 be prepared so that names of individ-
« uals who have received exposure to ra-
" diation will be stated in a separate
L:_:an of the report.

r (d) For nuclear power reactors li-
:censed under § 50.21 or § 50.22. the in-
~ cidents included in paragraph (a) and
g Paragraph (b) in this section shall in
“ addition be reported pursuant to
b l.’ 50.72.

§20.404 [Reserved)

[-§ 20,405 Reports of overexposures and ex-
cessive levels and concentrations.

(a) In addition to any notification re-
& quired by § 20.403. each licensee shall
& make a report in writing within 30
By days to the Regional Office listed in

Appendix D of this part, with a copy
to the Director of Inspection and En-
forcement. U.S. Nuclear Regulatory
Commuisston, Washington, D.C. 20555,

R 20138

of
-~
[ (1) Each exposure of an individual
to radiation in excess of the applicable
limits in §§ 20.101 or 20.104¢a) or the
ltcense; (2) each exposure of an indi-
vidual to radioactive material in excess
of the applicable limits in
$§20.103¢ax 1), 20.103tan2). 20.104(b)
or the license; (3) levels of radiation or
concentrations of radioactive material
In a restricted area in excess of anv
other applicable limit in the license:
(4) any incident for which notification
is required by § 20.403. and (5) levels
of radiation or concentrations of radio-
active matenial iwhether or not invols-

43 bk 2927
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ing excessive exposure of any individu-

al) in an unrestricted area in excess of

ten times any applicable limit set
! forth in this part or in the license.

~ Each report required under this para-
&raph shall describe the extent of ex-
posure of individuals to radiation or to
radioactive material, including esti-
mates of each individual's exposure as
required by paragraph (b) of this sec-
tion: levels of radiation and concentra-
tions of radioactive material involved:
the cause of the exposure, levels or
concentrations; and corrective steps
taken or planned to assure against a
|~rec:urrenct.'.

43 FR2e

[~ (b) Any report filed with the Com-
mission pursuant to paragraph (a) of
this section shall include for each indi-
vidual exposed the name, social secu-
rity number, and date of birth, and an
estimate of the individual's exposure.
The report shall be prepared so that
this information is stated in a separate
part of the report.

(¢) In addition to any notification re-
quired by § 20.403, each licensee shall
make a repc-t in writing within 30
days to the appropriate NRC Regional

Oiltice listed in Appendix D, with a
copy to the Director of Inspection and
Enforcement, U.S. Nuclear Regulatory
Commission, Washington, D.C. 20555,
of levels of radiation or releases of ra-
dioactive material in excess of limits
specified by 40 CFR Part 190, “Envi-
ronmental Radiation Protection
Standards for Nuclear Power Oper-
ations,” or in excess of license condi-
tions related to compliance with 40
CFR Part 180, Each report required
under this paragraph shall describe
the extent of exposure of individuals
to radiation or to radioactive material;
levels of radiation and concentrations
of radioactive material involved; the
cause of the exposure, levels or con-
centrations; and corrective steps taken
or planned to assure against a recur-
rence, including the schedule for
achieving conformance with 40 CFR
Part 150 and associated license condi-
tions.

—

46 FR 18525

§20406 [Reserved]

rl 20,407 Personnel monitoring reports.

Each person described in § 20.408 of
this part shall, within the first quarter
- of cach calendar year, submit to the
- Director of Management and Program
= Analysis, U.S. Nuclear Regulatory
& Commission, Washington, D.C. 20555,
- the reports specified in paragraphs (a)

and (b) of this section covering the
preceding calendar year.' All other
persons specifically licensed oy the
Commussion shall, within the firer

September 1, 1982
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quarter of calendar years 1979 and
1980, submit to the Director of Man-
agement and Program Analysis, U.S.
Nuclear Regulatory Commission,
Washington, D.C. 20555, the reports
specified in paragraphs (aj and (b) of
this section covering the preceding cal-
endar years 1978 and 1979./*

(a) A report of either (1) the total
number of individuals for whom per-
sonnel monitoring was required under
§ 20.202(a) or § 34.33(a) of this chapter
during the calendar year; or (2) the
total number of individuals for whom
personnel monitoring was p.ovided
during the calendar year: Provided,
however, That such total includes at
least the number of individuals re-
quired to be reported under paragraph
(a)x 1) of this section. The report shall
indicate whether it is submitted in ac-

43 FRa482;

cordance with paragraph (aXl) or
(aX2) of this section. If personnel
monitoring was not required to be pro-
vided to any individual by the licensee
under §§ 20.202¢a) or 34.33(a) of this
chapter during the calendar year, the
licensee shall submit a negative report
indicating that such personne! moni-
toring was not required.

(b) A statistical summary report of
the personnel monitoring information
recorded by the licensee for individ-
uals for whom personnel monitoring
was either required or provided. as de-
scribed in paragraph (a) of this sec-
tion, indicating the number of individ-
uals whose total whole body exposure
recorded during the previous calendar
year was in each of the following esti-
mated exposuie ranges:

46 FRrR 1392

46 FRS828

§20.408 Reports of personnel monitoring
on termination of employment or
work.

(a) This section applies to each
person licensed by the Commission to

(1) Operate a nuclear reactor de-
signed to produce electrical or heat
energy pursuant to §50.21(h) or
§ 50.22 of this chapter or a testing fa-
cility as defined in §50.2'r) of this
chapter;

(2) Possess or use byproduct materi-
al for purposes of rad.ography pursu-
ant to Parts 30 and 34 Jf this chaoter:

e

r (3) Possess or use at any one time,

for purposes of fuel processing. fabri-
cating, or reprocessing, special nuclear
material in a quantity exceeding 5.000
grams of contained uranium-235, ura-
nium-233. or plutonium or any combi-
nation thereof pursuan’ to Part 70 of
this chapter;

(4) Possess high-level radioactive
waste at a geologic repository oper-
ations area pursuant to Part 60 of this
chapter; or

(5) Possess spent fuel in an inde-
pendent spent fuel storage installation
(ISFSI) pursuant to Part 72 of this
chapter; or

(6) Possess or use at any one time,
for processing or manufacturing for
distribution pursuant to Parts 30, 32,
or 33 of this Chapter, byproduct mate-
rial in quantities exceeding any one of
the following quantities:

" . Numoer of -—
Estmares -w::::" CIDOSIe range Fon gy
eacn range r-__
-
e Cuartey n
NO meassat e esposue Ragonucade | tures
Measurabie erposure wss 1han 0 1
0110025 Cesum-137 i .
028 w0s Cebanido ] >
050 Goa 198 - 100
[ 34 2 1oane 131 ‘ 1
V2 In3um 192 - 0
213 " yp10n .88 | 1,000
Jwa Promenym 127 2
s10S Tecnnerum 33m * 000
Swé€
i’ Tre Comm is0n ™a. 'e3.7e a3 & heense congion o
Tee Dy (@ 1033100 2 2°32° Drsuant 13 § 20 502 redz=y ram
Ao Jenteey a 'R 1IPTET 1T USe A0 DNUCHEEES NS O INg
91100 & ~ It ; Quaniies SJ"IeM 1D Iause COMDATIDE TaZanOn
1010 11 oy e
- - 5

e + (b) When an individuai terminates
) < employment with a licensee describe

INGwSLE vesks Baacly equa 0 INe vaues seuatilng - L) PATARrapn (a) of this section. or an
SIPOISE (7983 SRM De repofied i the Agter nege. T individual assicned to work in such a

The low exposure range data are re-
quired in order to obtain better :nfor-
mation about the exposures zctuaily
recoraed. This section docs not require
improved measurements.

A licensee whose license expires or termi-

nates prior to. or on the last cay of the cal
encar vear. shali submit reports at the expi-
raticn or term: of € lLicense. cover-

g that part o ® year suring vhich the
license was in effect

42

licensee’'s facility but not employed by
the licensee, commpletes the work as-
signment in the licensee’s facility, the
licensee thall furnish ‘o the Director

The Commssion wiil evaluate the cdata
obiained for 1878 and 1879 pursuant to this
Paraeraph, and the venefits denved there:
from and may (axe action. including pudbl-
cat.on o! nouce of preposed rulemaxing, to
extend of ctherwise modily this reporung
requirement
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of Management and Program Analysis,
U.S. Nuclear Regulatory Commission,
Washington, D.C. 20555, a report of
the individual's exposures to radiation
and radioactive material, incurred
during the period of employment or
work assignment in the licensee's fa-
cility, containing information recordad
vy the licensee pursuant to
§§ 20.401ca) and 20.108. Such report
shalil be furnished within 30 days after
the exposure of the individual has
been determined by the licensee or 90
days after the date of termination of
employment or work assignment,
whichever is earlier.

.-

e d
§20.409 Notifications and reports to indi-
viduals.

(a) Requirements for notifications
and reports to individuals of exposure
to radiation or radioactive material are
specified in § 19.13 of this chapter.

I8 FR2222

25 FL 10914

40 Fmaria

(b) When a licensee is required pur-
suant to §§ 20.405 or 20.408 to report
to the Commission any exposure of an
individual to radiation or radioactive
material, the licensee shall also notify
the individual. Such notice shall be
transmitted at a time not later than
the transmittal to the Commission.

and shall comply with the provisions
of § 19.13(a) of this chapter.
F—

pa—e

EXCEPTIONS AND ADDITIONAL
REQUIREMENTS

§20.501 Applications for exemptions.

any rule, regulation, or order issuea
thereunder, or any term, condition, or
limitation of any license issued there-
under, or for any violation for which a
license may be revoked under section
186 of the Act. Any person who will-
fully violates any provision of the Act
or any regulation or order issued
thereunder may be guilty of a crime
and, upon conviction, may be punished
by fine or imprisonment or both, as
provided by law,

O FRarIa

The Commission may. upon applica-
tion by any licensee or upon its own
initiative, grant such exemptions from
the requirements of the regulations in
this part as it determines are author-
jized by law and will not result in
undue hazard to life or property.

¥ 20.502 Additional requirements.

The Commission may, by rule, regu-
lation, or order, impose upon any li-
censee such requirements, in addition
to those established in the regulations
in this part, as it deems appropriate or
necessary to protect health or to mini-
mize danger to life or property.

ENFORCEMENT

§ 20601 Violations.

An injuncuion or other court order
may be obiained prohibiting any viola-
tion of any provision of the Atomic
Energy Act of 1954, as amended, or
Title 1I of the Energy Reorganization
Act of 1974, or any regulation or order
issued thereunder. A court order may
be obiained for the payment cf a cvil
penalty imposed pursuant to section
234 of the Act for violation of section
53, 57. 62, 63, 81, 82, 101, 103, 104, 107,
or 109 of the Act, or section 206 of the
Energy Reo-ganization Act of 1974, or

Note The reportinig and rocord keeping
ed 1N this part have
e Grneral Accounting

Office under B-18022% a
ang (0084 i ROMD, (RO044),
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APPENDIX C AppenDIX C—Continued

Materal Matera!
Eoum-169

Erowm. 171 -
Eviopum-152 92 0
Ewopum- 152 13 g
Europium 154
Ewropwum- 155

Fionne 18

Gedoinum 153
Gaoohmum 159
Gatum 72
Germanwum 71

Golg- 198

Gola 199

Hatnwm. 181

Hotmwum 166
Hygrogen-3

Indam- 113m

Ingum Y1am

AmeniCum. 241
Antmony 122
Antmony 124
Anvmony 12%
Arseng 13
Argene T8
Arseng 76
Arseng 1?7
Banum a3
Barum 123
Barum 140
Bismun 210
Bromne 82
Caomigm 109
Caomum. 115m
Cagmum 118§
Cacum.45
Caicum 47
Caven 14
Cerum- 141
Cerum 143
Cerum 144
Ceswam. 131
Cesum 13am
Cesum13¢
Cesum 138
Cesum 136
Cesum. 137
Criorne 36
Crignne 38
Crvomum. 8y
Covan Lém
Cotiait 58
Cavan 60

A6 | R leKey

Dyspronum 166




PART 20 « STANDARDS FOR PROTECTION AGAINST RADIATION
g AppenDIx C—Continued r APPENDIX C—Continued

‘3
>
-
~
x |
S |
2 i \
0 |
100 - |
100 »
; » 10 |
: 0 100 |
:E 01 100
x 100 10
- e Inc£9m . | el 100 |
e 100 2inc-69 . r - 1022
F 100 2ecomum 93 10
10 Jrconwum.95 i - 10
0 2oCOMMIMOY . ] |
100 | Any aipha emming ragonucige not ksted above |
0 Of mintures Of AIphe emmers Of uNknown
© COMPOSION - SR . o
1 Alqumowmnmmu-
10 SONUCHIes. NO! ksied sbove o mutures of |
100 Dela emuners Of UNEROWN COMPOION 1 |
10 S \
100 |
0
10
100 |
w0 r
1
100 Nore: For purposes of §20.303, where
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% = mine, for each isotope in the combination,
e x the ratio between the quantity present in |
¢ & the combination and the limit otherwise es- |
10 3 tablished for the specific isotope when not |
' * in combination. The sum of such ratios for ‘
:: all the isotopes in the combination may not
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PART 20 « STANDARDS FOR PROTECTION AGAINST RADIATION

APPENDIX D—UNITED STATES NUCLEAR REGULATORY COMMISSION, INSPECTION AND
EnFORCEMENT REGIONAL OFFICES

Als v oos

Telephone (24
hours a oay)

Regon I Connechout, Delaware, Distict of Colum-
bra, Mane. Maryland. Massachusens New
Juitey, New Yok, Pennsyharva, Rbode isiand,
and Vermom

Ragon Il Alabama, Fonda, Georgia, Kentuchy,
Mississippr. North Carokna, Puerto Rco. South
Carouna, Tennessee, Vugmua, Vwgn Islands, and
‘West Vigna

Region il ihnors. Indiana, lowa, Mwchgan Minne
scta, Missoun Oheo. and Wisconsin

Regon IV A‘anm Colorado, idaho. Kaisas. Low-
s:ana. Montana, Nebraska, New Mewnco, North
Dakolz. Oxlahoma. South Dakota. Texas. Utan,
and Wyomng

Regon V Alaska Aigona. CaMormia, Hawans,
Nevaca Oregun, Washngton and U.S. lemiones
and possessons m the Pacic

Regon | USNRC. Office of Inspechon snd Enforce-
ment, 631 Park Ave, King of Prussia, Pa. 18406,

Region ' USNRC, Offce of inspection and En
forcement. 101 Manetts Smeel, Sute 3100, Auan-
e Ga 30303

Regon 1il, USNRC. Ofice of Inspechon and En-
forcement. 796 Rooseven Rd., Glen Elyn, W
80137

Regeon IV, USNRC, Offce of Inspecton and En
forcement, 611 Ryan Plaza Dr, Surte 1000, A-
ngton Tex 76012

Regoon V., USNAC Office of Inspection and Em
forcement, 1450 Mana Lane. Sute 210, Wama
Cioex, Caitorra, 54596

(215) 337-5000

(404) 2214503

(312) 932-2500

(817) 4653100

(415) 843-3700

2021
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UNHTED STATLS RULCLEAK HEGULATUNY COMMISSIURN

Washington, D C.

. | NOTICE TO EMPLOVEES

20555

.\

SEALILARLS UM PHUTEC HIUN AGAINST HALIATIUN (IPAR T 20), L0 HILES, 1T
REPORTS TOWORKERS, INSPECTIONS (PART 19), EMPLOYEE PRO |

The Nuclear Regulatory Commussion (INRC) in its Rules and Regulations: Part 20 has ey’

for your protection aganst radistion hazards from radioactive material under hicense 1.

HUNS AND

\'dul'Ml
oy the NRC;

Part 19 has established certain provisions for the options of workers engaged in NAC hicensed activities;
Parts 30 40 50, and other parts contaming provisions related 10 employee protection.

POSTING REQUIREMENTS Copees of

every establish vh

this notice must be posted in a sufficient number of places in
d by the IiiC are conducted, to permit employees to observe »

copy on the way to or from their place of employment.
YOUREMPLOYER'S WHAT IS COVERED BY report if you g o]

RESPONSIBILITY

L RO, enR e ied 10 -

V. Apply these NRC regutations ang
Ihe conaitions of fis NRC icense
10 31l work under the heense

2 Pusiorotherwise make availabie
10 ptu aCOpy O the NRC regula
hons, heenses andopersting
proce teres ahich appiy 1o wirk
you #te engaged . andg eaplan

hest provisions 10 you
) PoutHunces of Viclavon involving
13001050 o1 nOIRng COndilions

Proplsed impo s ion of Lo
perates and orders
4 Retran rom discrominatory acts
NSt employees aho proade
wicrmanion 1o NRC
YOUR RESPONSIBILITY
AS AWORKER
You 3T oula lar s with
hose provisions of the NRC regula
NS aNg the opersling procedures
WACHh AP Ry o INe alrh yOu A1e en
SACET N You SRGUID CLSetve thew
Aecton ang

W CO alby 3

&l y0

P3¢ 50N 107 your Qwn Pt

ProteCon of y

employees who wash to regoiter com

THESE NRC REGULATIONS

1 Limwis 0N exposure 10 1addthion
and (adioactive matenal in
restncted and unrestncled areas,

2 Measures to be taken alter ac-
Crgental exposure

3 Personnel momtorning, surveys
ang equipment

4 Cavron signs, labels and satety

inlerlock equipment

Esposure records and reports

Oprons for eworaers cegarding

MNRC nspechions

lgenthies protecled activibes

hat empiuyees may engage in

8 Pronibis Giscrimination agamnst
empioyees who engage in these
protected achivitiey

9 Iernles ihe Depanment of Labor
as a source of rehel in the event of
GesCchmanglion, ang

10 Reated matters

REPORTYS ON YOUR

RADIATION EXPOSURE

HISTORY

1 Tre NAC regulations reguire that
YOl EMEIGYer Qive you & wrilten

o v

~

-

UNITED STATE

-t LD

nry

"

LA

©
%
&

nEQTUl ¥

NAC FOHM 3
6 82

e

S NU

A representative of the Nuciesr Hegulator Comnussion can be
i Y

an exp e
nexcess of any apphicable mit as
set forth in the regulations or in the
license The basic imas for ex-
posure 10 employees are set lorth
in Section 20 101 20 103, and
20 104 of the Part 20 reguianions
These Sections specity limits on
exposure 10 radiation and ex-
posure 1o concentrations of
radicachive matenal i s

2. Wyou work where personnel
mondonng s required pursuam

to Secton 20 202,

(@) your employer myst gveyoua
written report of your radhation
€2pOsUIeS UPON the termina-
on of your employment, if
You fequest it and
your employer must advise
yOu annuaily of your exposure
10 radvation, il you request it

INSPECTIONS

All actwihe s under the icense are sub-
jectio wnspechon by representatives of
the NAC In addition. any worker of
represerntalive of workers who
beheves that thece 13 3 violaton of the
Atomic Energy Act of 1954 the regula

w

LEAR RE

Plants or concring about tadological working conditions or othe

~ o v >
GULATORY COMMISSION
contacted at the following addresies and telephone numbers. The Regiona! Otfice will accept collect teephone calls from
1 matters regarding comphance with Commussion rules and regulations

PUERIOD

WEGIUMN 1t

& VIRGIN 1<

o0
Qe

HEGION o

tons . Of the terms
of the employer's icense with regard
10 radiolagical working conditions in
which the worker 13 engaged, may
request aninspechon by sending a
notice of the alleged violation 10 the
appropnate United States Nuclear
Regutatary Commission Regional Of
fice (shown on map betow) The request
must set forth the specific grounags for
the notice, and must be signed by the
worker or the representative of the
workers During inspections, NAC
inspectors may conter privately with
workers. and any worker may bring to
the attention ol the inspeclors any past
Of present congiion which he believes
coninbuted (o of Caused any violation
as descnbed above

EMPLOYEE PROTECTION

Hanemployee believes that discoim-
nalon has occurt =*d due Lo engaging
inthe protecied achivities' sad
employees may withun 30 days of the
discominatory act, hie 8 complan't with
the Department of Labor. Employment
Standards Adminisirabion, Wage and
Hour Division. The Department of
Labor shall conduct an investigation

- ¥ o

REGIONAL OFFICE

and shall, where discrimination has
occurred, issue an order providing
rehel 1o the employee o relie! is not
provided by other means of setrlement.

PROTECTION OF
INSPECTORS

The amended Atomic Energy Act,
section 235 provides criminal
penaitiet against any indiiidual who
hills, lorcibly assaults, resists, op-
poLes impades, inlimiga‘es or in.
terteres with any person who pertorms
Ny INSDECHoNs which (1) are related to
any activity or faciity hicensed by the
Commuss on, and (2) are carned oul to
satisly requirements v der the AlGmic
Energy Acior urger any otnet Federal
law covening the safety of licensed
faciines or the salety of radisaciive
materials The acts described above
are coiminal not only if taken against
Inspechon personnel who are engaged
in the performance of such inspection
duties, but 3130 if taken against inspec-
uon personnel on account of such
auties

=

LOCATIONS

SABOTAGE OF NUCLEAR
FACILITIES OR FUEL

The amended Atomic Energy Act. sec-
tion 236, provides criminal penalties
against any individual who intentionally
and willfuily desiroys or causes
physical damage, or attempls 10 do 30,
10 any production. utiization, or waste
storage lacilty icensed under the act,
Or any nuciear lyel or spent fye!
regardiess of location

Regional Offices

REGION

ADDFKESS

TELEPHONE

uUs w~
Region +

11 Pack Avenue

King of Prusnia PA 15408

Reguintory C

US Nuclsar Regulsiory Commission
Region it

101 Macietta 81 N W Suite 3900
Atlsnis. GA X%

U S Nuclear Reguistory Commiasion
Ragian i

799 Roosevelt Road

Glan Ellyn. 1L 80137

U S Nuclear Regulatory Commission
Ragion IV

611 Hyan Plass Drive Suite 1000
Artingron. TX 76012

U'S Nuciear Regulstory Commission
Rogion v
10 Maria Lane. Suite 210

Walnut Creeh. CA 345596

215 337 5000

404 221 4503

312 932 2500

817 465 8100

415 343 3700




A.

B.

RADIOACTIVE MATERIALS:
ORDERING, RECEIVING, DISPOSAL AND RECORD-KEEPING

Ordering

1.

Only authorized users may order radioactive materials. A list of

these users will be supplied to the Purchasing Agent by the Radiation
Safety Officer.

2.

When ordering radioactive materials, the user must supply the

appropriate information on the '"Record of Order and Receipt of
Radioactive Materials'".

Receiving

1.

Packages containing radioactive material are to be opened only by
persons authorized to use such material.

Individual opening package must wear protective clothing and gloves.

Note external condition of package and record on the Record of Order
and Receipt of Radioactive Materials. [f package is wet or stained,
immediately wipe test the package surface with filter paper andc '
forceps. Assay the filter paper in a liquid scintillation counting
system (for beta emitters). If counts are above 1,000 cpm, notify
Radiation Safety Officer and do not open package. Record wipe test
result.

Packages containing tritium, carbon-14, sulfer-35 or other low

energy beta emitters in quantities exceeding those in Appendix 2

must be wipe tested. Assay the filter paper in a liquid |
scintillation counter and record results. |

All packages (except those containing carbon-14, tritium or other
low energy beta emitters) must be surveyed for radioactive
contamination with a GM meter prior to opening. Record results.

a. Measure exposure rate at 3 feet from package surface with thin
window GM detector. If this reading is > 10 mR/h, immediately
notify the Radiation Safety Officer and do not open the package.

s Measure exposure rate at package surface with thin window GM
Detector. If this reading is > 200 mR/h, then proceed as in
Step a (above).

Carefully open outer shipping container and remove the

radionuclide. Measure the exposure rate at the surface of the empty
shipping container and record result. If this reading is greater
than 2x background, then final radioactive container must be wipe
tested and the results recorded.



a. Wipe test with filter paper using forceps. Assay the filter
paper with a liquid scintillation counting system. If counts
are above 1,000 cpm, notify Radiation Safety Officer.

7. After package has been surveyed, complete the remaining sections on
the package receipt form. Also complete the appropriate parts of
the Record of Use and Disposal. Place the Receipt/Order form in the
RSO's files and the Use/Disposal form in the laboratory area.

8. If package and/or packing material are contaminated, treat as
radioactive waste. If not, obliterate radiation warning labels and
discard as regular trash.

C. Use

Whenever any quantity of radioactive material is used, the appropriate
information should be entered in the "Record of Use and Disposal'. After all
of the material has becen used, this should be noted on the form and the form
placed in the RSO's files.

D. Disposal

The RSO shall see to it t§at all radioactive material is properly disposed of

or permitted to decay in a well shielded area. The RSO shall keep accurate
records of disposal and decay.



RECORD OF ORDER AND RECEIPT OF RADIOACTIVE MATERIALS

Radionuclide Order Number (RON):

Radionuclide: Supplier:
Form: Catalog No:
Amount : Lot No:

Ordered By:

Date Ordered:

Received by:

External Packaging Condition:

Wipe Test Result: c.p.m.

or GM Survey Result: 3 Feet: c.p.m.

]=3P only
Surface: cC.p.m.

Inner Container:

GM Survey at Surface: cC.p.m.

Wipe Test: c.p.m.




RADIOACTIVE MATERIALS:
RECORD OF USE AND DISPOSAL

R.O.N.: Supplier:

Radionuclide: Cat. No.:

Form: Lot No.:

Amount : Date Received:
Amt. Used Amt. Remaining

Date User Activity | Vol. Activity Vol. Method/Place of Disposal
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