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BOEHRINGER MANNHEIM CORPORATION, BI0 CHEMICALS DIVISION

RADIATION SAFETY MANUAL

1

j 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

j . 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

j information and personal use.-

('()' In addition, the Radiation Safety Officer and Supervisors are
;- available for questions. You have the right to see copies of
j 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
i also have available copies of the most.recent dosimetry badge
f reports for your inspection.
i
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1.0 THE RADIATION SAFETY COMMITTEE
.

'

1.1 ' purpose
,

The-purpose of the Radiation Safety Committee 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.

1.2 Authority

The Committee is approved by the Vice president of the Division.

1.3 Meeting Frequency

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

,

11.4 ' Responsibilities of the Radiation Safety Committee

'The Committee 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 I
require ~them to work in the vicinity of radioactive material (e.g.,
warehouse and housekeeping personnel) are properly instructed as
required by Section 19.12 of 10 CFR Part 19.

14. Review.and approve all requests for use of radioactive material
within the institution.

5. Prescribe 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 regulations 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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8. Maintain written records of all committee meetings, actions,
I) . 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.

1.5 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.

'

1.6 Ouorum and Voting Requirements,

* .1. A quorum sha111 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,

i .for further study.

:

2.0 THE RADIATION-SAFETY OFFICER
(RS0),

2.1 Authority-

}. 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 mater.ials which_ endanger
health or property.

:2.2 ' 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 health
. 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 housekeeping personnel)
are properly instructed as required by Section 19.12 of 10 CFR Part
19.'

- O
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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 is 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 1

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 a11' 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 qua'ntity 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 toO 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

3.1 Government Regulations
,

1

By product radioactive material may be used only under specific or
. general licenses issued by the United States Nuclear Regulatory 1

Commission. The regulations covering the procurement of~1icenses are |
published in Title 10 of the code of Federal Regulations. We also
operate under Indiana Regulations HRH-2 (6-25-78), Regulation for

( )i Radiation-Control. Copies of these regulations are available from the
Radiation Safety Officer.

-3-
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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 j
I' .obtained.from the Radiation Safety Officer.
!
[ 3.2- BMB Regulations

i
|No person may use within, or bring.into BMB any radioisotopes in amounts

'
which would ordinarily require a specific license from the Nuclear
Regulatory Commission without authorization from the Radiation Safety
,0fficer.

3.3 Responsibilities of 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 employees under their control in-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 theO 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 Radioactive 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 permissibic exposure (100.mR/wk)..

- -4-
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.2. -Wear the recommended radiation detector for personnel monitoring.

l'('

'3. Maintain good housekeeping practices in the laboratory.

4. Be aware of and work in compliance with Federal, State.and Company
regulations concerning the safe use of radioactive sources (must

1

j read the Radiation Safety Manual).

j ~5. Survey his person for radioactivity and remove all loose
: contamination before leaving the laboratory.
!~
j 6. Use all recommended radiation safety protective measures.

$ 7. Avoid smoking, eating or drinking in la' oratories whereb
radionuclides are stored or manipulated.

} 8. . Check work areas for contamination after carrying out procedures
-involving. radionuclides..,

i
9. Label contaminated equipment and segregate radioactive waste and

equipment to avoid. cross. contamination.
,

) '10.' Report spills or accidents involving-radioactive material
t- immediately to. Radiation Safety Officer.

11. Conduct appropriate decontamination procedures when necessary, under
r3 the supervision of the Radiation Safety Officer or his appointed

i V personnel.

5 12. Maintain required records of receipt, use, storage and disposal of
i radionuclides and records of laboratory surveys.

i

i 4.0 PROCUREMENT OF RADIOACTIVE MATERIAL
<

14 . 1 Requisitions

| 1. 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.

2. The instructions in Appendix 4 are to be-observed for all incoming
,

shipments of radioactive materials.
I

-4.2 procedure for Opening Packages Containing Radioactive Material'
;

,

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

| 2. ' Individual opening package must wear protective clothing and gloves.

[ -5-
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Note' external condition of package and record on package' receipt3.
.( )i 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 excoeding 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 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. '

.b. . Measure exposure rate at package surface with thin window GM
dDetector., 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 wipes

; tested and the results recorded.

'a. Wipe test with filter paper using forceps. Assay the filter

i paper with a liquid scintillation counting system. If counts
are'above 1,000 cym, notify Radiation Safety Officer.'

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

|
the package receipt form.

L 8. If package and/or packing material are contaminated, treat as
i- . radioactive waste. If not, obliterate radiation' warning labels and

discard as regular trash.

[ 5.0 TYPES OF AREAS

5.1 Restricted Area

: Any area access to which is controlled for purposes of radiation
protec tion 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.'

-6-
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' f^] - 6.0 PROPER LABELING PROCEDURES

~

v
6.1 The Radiation Safety Officer shall assume responsibility for providing

appropriate signs for posting in laboratories, production areas and any
other areas where radioactivity 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.

6.2. 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 conven'tional 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:. 1 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 uust. display a _ sign bearing _the
radiation symbol and the words " CAUTION: HIGH RADIATION AREA".

6.3 Each container in which< radioactive material is transported, stored or tisedg

' (in quantities equal to or exceeding < those in Appendix 2) shall bear a
durable, clearly visible label with the radiation symbol and the words
" CAUTION: RADI0 ACTIVE MATERIAL". When such containers are used for(~) ' storage, the labels must also contain a statement of the quantity and kind'-
f radioactive material present as well as- the date on which such ao

quantity was present.

7.0 PERSONNEI. MONITORING

7.1 Rationale

If an individual receives or is likely to receive in any calendar 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.

7.2 Haximum Permissible Doses
'

1. 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.

73 -
- 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-
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3. The maximum exposure to individuals under the age of 18 must not I

(]) exceed 1/10 of the limits given above (e.g., 0.125 rem for exposure
to the whole body, etc.).

.

4.- 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.

5.. 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 millirea in one year, radiation levies higher than
10:millirea/ week are permitted in a given unrestricted area, but-the '

dose to the whole body must.not exceed 2 milliren in.one hour or
100 millires in one week.

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

7.3 Methodology

() 1. personnel 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.

12. ~The'TLD badge is not to-be worn when the individual.is undergoing-

diagnostic or therapeutic radiation exposure.

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

4. 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.

5. 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.

6. personnei adiation monitoring badges are not to be worn except by
the person whose name appears on the TLD badge.

-8-
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7. Upon termination of employment at BMB, the radiation monitoring

() badge (s) must be-returned to the Radiation Safety Officer.

7.4 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.

'2. 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

8.1 Portable Survey Meters

Except in instances in which low levels of very low energy radionuclides
are used and with the previous approval of the Radiation Safety Officer,
laboratories using unsealed sources are required'to have on hand and in-

'

operating condition a sensitive survey instrument capable of detectingA
the presence of the radionuclide in use when the radionuclide is
brought, unshielded, in close proximity to the detector. An absolute
calibration shall not be required for such a meter, except that it.shall
be capable of detecting 0.05 microcuries (105 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.

2. 'All survey meters used routinely in the radiation safety program
must be calibrated at'least annually. Calibration 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.

i
-9- .
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8.2 Laboratory Surveys
|.

' 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.

L 2.- Laboratory areas where only small quantities of radioactive material
l are used (less than 100 pC1) must be surveyed monthly. Areas

where larger quantities-are used should be surveyed weekly.

3. .Dispensi,ng 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.

|- Rb . ' 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 cm2

|

9.0 RULES FOR THE SAFE HANDLING OF RADIOACTIVE MATERIALS

L 9.1 protection from External Sources

ll . ~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

I. on hand adequate survey instruments to keep a' check on operations-

and should be thoroughly familiar with appropriate survey methodsi

| and requirements for instrument maintenance and calibration (see
| section 8.1). persons issued monitoring equipment (TLD badges,
L, 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.

-10-
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a4 . 'All containers for radioactive material and the areas in which they

(). are used shall be properly labeled (see section 6.0).

5. 'Always transport radioactive material in shielded containers.-

9.2 Etevention of Internal Contamination
1. Since the maximum permissibic 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 contaminktion. 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.

2. _ 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.1 Eating.. drinking,' smoking and use of cosmetics 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.

(. c. 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.

f. Care must be exercised to avoid skin contact with radioactive
materials when using organic solvents 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.

O -11-
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h. The risk of spills can be reduced by use of:

1. double containers

2. protective covering and lids
,

3. unbreakable containers to store radionuclides
:

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

i. If c'ontamination 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, i

(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 cm8.)

3. 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 II, respectively,
of 10 CFR part 20 and are kept as low as reasonably achievable.

,

'9.3 'Etorare 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.

2. 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.

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

4. Suitable precautions shall be taken so that the probability of an j
explosion in the. storage area, which would cause the dispersion of i

the radioactivity, is vanishingly small. ;

l

()
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9 Transportation of Radioactive Materials on the Company premises

O
.4

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 Storare ol Radioactive Was'tes-

1. Each laboratory or production area whould maintain a metal waste can'

preferably with a foot operated lid, 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

! c. The quantity of radioactive material released in any one day,
I 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 I, column 2 of 10 CFR Part 20, and

-13-
i



d. The quantity of radioactive material released per month, if;

I diluted by the average monthly quantity of water released by
the licensee, will not result in an average radioactive
concentration exceeding the limits specified in Appendix B,
Table 1, column 2, 10 CFR Part 20, and

e. 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 be 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 Minor Spills Involvinz No Sinnificant 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:

!1. 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 cican up;
decontaminate if necessary.

-14-
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11.2 Major Spitis Involvinz Significant Radiation Hazard to Personnel

O 1. Notify all persons not involved in the spill to vacate the room at
onco.

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

3. If the spill is on the skin, flush thoroughly.

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

'

5. Switch off all fans and air conditioners.

6. Vacate the room.

7. 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.

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

() 9. Notify the Radiation Safety Offficer as soon as possible.

10. Immediately take the necessary steps to decontaminate personnel
involved.

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

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

.-13. Permit no person to resume work in the area until a survey i;s made
'and approval of the Radiation Safety Officer is secured.

14. 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

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

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

h possible.

-15-
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i

3. Immediately call a physician qualified to treat radiation injuries.

O- 4. Permit no person involved in a radiation injury to return to work
without the approval of the Radiation Safety Officer and the
attending physician.

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

11.4 Fires or Other Major Emergencies

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

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

3. Notify Safety Department.

4. Notify the Radiation Safety Officer.

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

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

() 7. Decontaminate under supervision of Radiation Safety Officer.

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

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

|

|

|

|
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UNITED STATES NUCLEAR REGULATORY COMMISSIONr
RULES and REGULATIONSo

TITLE 10. CH APTER 1. CODE OF FEDERAL REGULATIONS-ENERGY

PART NOTICES, INSTRUCTIONS, AND REPORTS TO WORKERS:
19 iNSeeCTiONS

Sec. *$ 19.3 Definitione. I 39 II Po*83ng af notices to workers.It1 Purpose.
As used in this part: (al Each Ilcensee shall post current$2 f tions tai "Act" means the Atomic Energy copies of the following documenta: (1)

19.4 Interpretations. k ACI Of IO34 168 Stat. 919) including any The regulations in this part and in Part
19.5 Communications. y amendments thereto:

. 20 of this chapter: (2) thelicense, license19.11 Postins of notices to workers (b) "Commium>n~* means the t'nited States
19.12 Instructions to workers. w. Nuclear Regubtory Commnsman: conditions. or documents incorporatedg

19.13 Notifications and reports to individ. g sc) " Worker" means an indWidual into'a license by reference, and amend.
uals. engaged in activities beensed by the Com. ments thereto; (3) the operating proce.

19.14 Presence of representatives of licens- mission and controlled by a licensee, s dures applicable to licensed activities;ces and workers durms inspections. but does not include the Itcensee. 5 (4) any notice of violation involving
19.15 Consultation with workers durtris in. N radiological working conditions, proposed

a

spection.s. (d)"l.icense" means a license issued c imposition of civil penalty, or order ts.19.16 Requests by workers for inspections under the regulations in Parts 30 through * sued pursuant to subpart n of Part 2 of
Inspections not warranted. taformas ; 35. 40, f4. 70, or 72 of this chapter. A this chapter, and any response from the19.17

review. a
lleensee.19.30 violations. including licenses to operate a

tbl If posting of a document specified19.31 Apphcation for exemptions. E produchon or utili2ahon facably in paragraph tal ill. (2) or (3) of this19.32 Discrimmation prohsbited- pursuant to Part 50 of this chapter and section is not practicable, the ucensee.

Authority: Seca. 53. 83. 81.13J.104.161.136, * bcenses to possess power reactor spent may post a notice which describes the .
68 StaL 930. 9JJ. 9]S. 936. 937. M8. 955. a s fuelin an independent spent fuel storage document and states where it may beamended. sec. 234,83 Stat. 444. as amended installation (ISFSI) pursuant to Part 72 examine <t
(42 U S C 2073. 2003. 2111. 2133, 2134, 2201,

of this chapter. " Licensee" means the/ 2238. 2282). sec. 201. es stat.1242. a s ,

amended by Pub. l. 94-79. M Stat. 413 (42 holder of such a license.
e-* U.S.C 5841k Pub.1. 95-401, sec.10. 92 SlaL
ej (c) Each licensee and applicant shall2951142 U.S.C 3851). = del " Restricted area" means any area post Form NRC-3 (Revtsion (N12 or

access to which is controlled by the 11. g (ater)" Notice to Ernployees." asFor the purposes of tec. 223. 68 SJat. 958, as
amended (42 U.S C 22y3): ll 19.11(a). (cl. (d).

censee for purposes of prctection of in- E required by Parte 30,40,50,60. 70. 72,and (e) and 1912 are issued under sec.161b. dividuals from exposure to radiation and
es Stat. 944. as amended (42 U.S C 22011bi): radioactive matertals. " Restricted area" r' and 150 of this chePt'f-*
and || 19.12 and 19.14(a) are issued under shall not include any areas used as resi- -

,sec.1610, ed Stal 950, as amended (42 U.S.C g denttal quarters, although a separate po ed r u nt to ti ts a ton ha2201(o]]. g room or rooms in a residential buildingmay be set apart as a restricted area. ,
,

permit individuals engaged tn licensed$ 19.1 l'urpoac. u 5 19.8 Interpret.itiana. activities to observe them on the way to
The regulations in this part establish M Except as specifically authorized by the or from any particular heensed activityrequirements for notices, instructions. Commission in writmg. no interpretation location to which the document applies,and reports by licensees to individuals of the meatung of the regulations in this shall be conspicuous, and shall be re.

., participating in licensed activities, and part by any omeer or emplosee of the placed if defaced or altered.
N" options available to such inusviduals in Commission other than a *Titten in- ''' Commt:ston documents posted

connection with Commission inspections terpretation by the General Counsel wdl pursuant to paragraph f an til of this
" of licensees to ascertain compliance with be recogm?ed to be binding upon the n section shall be posted within 2 working
E the "rovisions of the Atomic Energy Act Commission. Fe days af ter receipt of the documenta from

of 1954, as amended. Title II of the En. - g the Commtssion the heensee's response,
ergy Itcorganization Act of 1974. and reg. g 3 9, , g nennounicasinn.. g if any, shall be posted within 2 working.

ulations. orde n icenses thereun m days af ter dispatch by the licensee. Such
regarding ra 0n Except where otherwise specified in R documents shall remain posted for a

.yons. this part. all commutuca tions and reports muumum of S working days or t;ntil ac.
.r concerning the regulationt . ! this part tion correctin2 the violation has been
E should be addressed to the D.icctor. Of- e mpleted. whicheter ts later.-

$112 Scope. $ fice of Inspection and Enforcemeru. U S. $ 19.12 In trursione en worker..The regulations in this pa t appy to all u. Nuclear fleculatory Commission. Wash-
persons who receive. possess, use, or g ington. D C. :'0555. Commumcations. re- All indts tduals working in or frequent.
transfer materlJlliCensed by the port 4. and apphCattons may be dellVered ing any portion of a restrteted area shall
Nuclear Regulatory Commission in person at the Commission's omces at be kept informed of the storage, trans.
pursu.mt to the regulations in Parts 30 1717 II Street. NW . Wastungton. D C.: fer. or use of radioactive materials or ofE

radiation in such portions of the re.O throu;h 35,40. 60. 70 or 72 of this r at 7920 N rf ik Avenue. Dethesda. stricted area; shall be instructed in the
E chaptcr. mcluding persons licensed to n heaHh protectu>n pmbinns associateds, operate a production nr uhlization with expor.ure to such radioact!Ve mate.
* facshly pursuJnt to Part 50 of this rials or radiation. in precautions or pro.

chapter and persons hcensed to possess cedures to mmtmtre exposure. and in the
power reactor spent fuel in an purposes and functions of protective de.

slees employed: shall be instructed in,independent spent fuel storage and instructed to observe, to the extent
installahon (!SFSlj pursuant to PJrt 72 willun the worker s control, the apphca.
of this chapter. D *"* ' "# ' C * *'88'*" ' * *Id'8 "8ig ;
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PART 19 * NOTICES, INSTRUCTIONS, AND REPORTS TO WORKERS: INSPECTIONS
and licenses for the protection of per. report shall be transmitted at a time deliberately interferes with a fair and
sonnel f rom exposures to radiation or not later than the transmittal to the #orderly inspection With regard to areas
radioactive materials occurring in such Com'ntssion.
areas: shall be instructed of their re. containing information classified by an

- 'agency of the U S. Government in thesponsibthty to report promptly to the !!. 7 (e) At the request of a worker who ts interest of national security, an individ.
censee any condition which may lead to
or cause a violation of Commission regu. termnahng unplomnt m a pun ual who accompantes an inspector may
lations and !! censes or unnecessary ex. calendar quarter with the licensee in have access to such information only if
posure to radiation or to radioactive ma. work involving radiation dose, or of a authorized to do so. With regard to any

area contatning proprietary information,terial; shall be instructed in the appro. worker who, unile employed by another the workers' representative for that area
priate response to warnings made in the person. is terminatmit assignrnent to shall be an indavidual previously author.
event of any unusual occurrence or mal. work involving radiation dose m the ! zed by the licensee to enter that area.
function that may involve exposure to g licensee's fac:lify in that calendar $ 19.15 Con.ulmion whh workers lur.radiation or radioactive material! and ;; quarter. each l.censee shall provide to ing in.pcetione.

shall be advised as to the radiation ez. ] designee, at termination, a wntten
each such worker, er to the worker s (a) Commission inspectors may con.

posure reports %hich workers may re. A sult privately with workers concerntng
qacst pursuant to 119.13. The extent of report regarding the radiation dose matters of occupattonal radiation protec.
these instructions shall be commensur. received by that worket from operations tion and other matters related to ap.
ate with potential radiological health of the licensee dunng that specifically pitcable provtstons of Commission reau.
protection problems in the restricted identified calendar quarter or fraction I*'ftors nfes $h' ".

"' " " '
pe or t con carel thereof, or provide a wntten eshmate cf of an effective and thorough t'upection.$ 19.13 Notifications and reports to sn. that dose if the finall) determined tbl During the course of an inspection

d e t id uals. personnel monitoring results are not any worker may brinst privately to the
(al Itadiation exposure data for an available at that time. Est rnated deses attention of the inspectors, either orally

individual, and the results of any meas. sha|| be clearav mdicated as such, or in wrttmg. any past or pre.ent condi.
-

'

tion which he has reason to believe mayurementa, analyses, and calculations of
radioactive maternal depmited or re. have contributed to or caused any vio.-

tamed in the body of an individual, shall $ 19.18 Prc cnce of repreacntatisce of lation of the act the regulations in this
be reported to the individual as specified licenaces and workers during in.pce. chapter or heense condition, or any un.
in this section. The information reported alone. necessary exposure of an individual to
shall include data and resulta obtained (a) Each licensee shall afictd to the radiati n fr m Itcensed radioactive ma.
pursuant to Commission regulations, or.
ders or license condittoru. as shgwn in Commission at a!! reasonable times op. tertal under the licensee's control. Any

records maintained by the heensee pur. portunity to inspect materials, activitics' such notice in writing shall comply with -

suant to Commission regulations. Each facilities, premises. and records pursu. the requirements of | 13.16(a).
-

' ' 'notincation and report shall; be in writ.
g ing; include appropriate identifying data , ant to the regulations in this chapter., of t ct s 1 ot interp Mag tb) During an inspection. Commission k authorization to d.sregard instructions
R such as the name of the alcensee, the R inspectors may consult privately with R pursuant to | 19.12. *g name of the indhidual, the Individual a m workers as specified in i 19 !$. The !!. 2

social secunty number; include the indt. * censee or lleensee a representative may
u.

|@ viduals exposure information; and con. g accompany Commission inspectors dur. I
' " ~ " *' *
' "'"

tain the following statement:
ing other phases of an inspection. (a) Any worker or representative of

ihn verort a rurnnhed to sou under the provt (c) If. At the time of inspection, an workers who beheves that a violation of
oon, of the Nuslear Heaulatory O*mmnuon resu ind.tvidual has been authorized by the the Act. the regulations in this chapter.
lition to d N Eirt 04 You thould prewrve this
rerort for f urt her ref erense. workers to represent them durmg Com. or license condluons exists or has oc.

missiori inspectiorts, the hcensee shall curred in license activttles with regard to
tb) At the request of any worker, each notify the inspectors of such authoriza. rada 1 gical working conditions in which

licensee shall adytse such worker annu. Lion and shall give the workers' repre. the worker is engaged, may request an
ally of the worker's exposure to radiation sentative an opportunity to accompany inspection by givmg notice of the alleged
or radioactive material ns shown in rec. the inspectors during the inspection of *mlahon to the thrcttor of inspethon and i n-
ords maintained by the licensee pursu. physical working conditions. forcement, to the thrector of the accro-
Ant to 120A01(an and (c). (d) Each workers' representative shall praate Commission llegional Oftee, or to

tc) At the request of a worker former. be routinely engaged in licensed activi. Commission inspectors. Any such notice
ly enessed in !! censed activities con. ties under control of the licensee and shall be in wrttmg. sha!! set forth the
trolled by the beensee, each licensee shalf sha!! have received instructions as spec. specthe grounds for the notice, and shall
furnish to the worker a report of the ifled in i 1312. be smned by the worker or representa.
worker's exposure to radiation g radio. te) Different representatives of 11 tive of workers. A copy shall be provided
active material. Such report shan be fur. censees and workers may accompany the the biensee by the thrector of Inspechon ar.d
nished within 30 days from the time the inspectors durmR different phases of an 1 niortement. Regmnal Of fice Director.
request is made, or witlun 30 days af ter inspection if there is no resulting inter. or the inspector no later than at the time
the exposure of the individual has been fereneo uith the conduct cf the inspec. of inspection except that, upon the re.
determmed by the hcensee, whichever is tion. Ilowever, only one workers' repre. quest of the worker giving such notice,later: shall cover. within the period of sentatue at a time may accompany the his name and the name of Individualstime spectned in the request. each calen. inspec tors. referred to therein shall not appear in
dar quarter in u htch the worker's ac. If With the approval of the licensee such copy or on any record pubhshed.
tivities involved exposure to radiation and the workers' representattve an in. released, or made available by the Com.f rom radioactive materials licerPed by dividual who is not routmely engaged mWton. except for good cause shown.
the Commission: and shall include the in licensed activities under control of Ibn If, upon receipt of such notice, the
dates and locations of hcensed activities the license, for example, a consultant than for of Inspernon and i nfortement or Re-
in which the worker participated durmg to the licensee or to the workers' repre. penal ottke Direttor determines that
tlus pertod, sentattte. shall be afforded the oppor* the complaint meets the requirements set

idt When a licensee is required pur. tunity to accompany Commimon inspec* forth in paragraph ta) of this section,
suant to i 20 403 or 120103 of this chap. tors dunng the inst cetion of physical and that there are reasonable erounds toter to report to the Commission any ex. workmg conditto ts.

behese that the sdieged violatton exist.s
posure of an tr.dividual to radiatton or tgl Notwithstandmg the other provl* Or has occurred, he shall cause an in.radioactive material the beensee shall sics of this section. Commission inspec- spection to be made as soon as practica.
also provide the individual a report on tors are authortrett to ref we to rermit ble. to determine if such alleged ilotation

'
his exposure data included therein. such accompaniment by ny mdtvidual who exists or has occurred Inspectiotts pur. .

Septerert 1,1982
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PART 19 e NOTICES, INSTRUCTIONS, AND REPORTS TO WORKERS: INSPECTIONS

f fg 19.30 Violatiom.
E An injunction or other court order may

$ 19.17 Inepecilons not marcantedt in. Es be obtained prchtbiting any violation of
.

ist lf t bre a e nf laspettion and inforce- g any provision of the Act or Title II of
ment or of the appn>priale Reguinal the Energy lleorganization Act of 1974,*
Office determines, with respect to a com. UI ""# E" " " ~

plaint under I 19.16 that an inspection under.

is not warranted because there are no - A courttearonable grounds to believe that a vlo. . order may be obtained for the paymentlation exists or has occurred, he shall no*
tify the complainant in writing of such of a civil penalty imposed pursuant to

section 234 of the Act for violation of sec.determination. The complaina.it may 62,63 81 82 101 103, 104,obtain review of such determination by tton 53, 51' f the et or ar$y ru,le, regula.
submitting a written statement of post. 107, or 109 o

Lion, or order issued thereunder, or any

tu n with the i secutise thrector for ON.satnins.term. condition or 11mitation of any 11U.S. Nuticat Regulatory Oimmmion. ashing-
ton, D.C. 205 $3. who mill proside the hcensee cense issued thereunder, or for any flo.

with a copy of such statement by certi. lation for w hich a license may be revoked
fled maal, excluc.ng, at the request of the under section 186 of the Act. Any person

complainant. the name of the complain. g who willfully violates any provision of
ant. 'Ilie heetuce may submit an oppos. g the Act or any regulation or order issued
int written statement of position with ce thereunder may be guilty of a crime and,
the f ilecutive thretfor fur Operations who will @ upon conviction, may be punished by fine
provide the tumptair.-ant wwh a copy of such g or imprisonment or both, as provided by
statement by cretatied mad. L'pon the request }gy,
of she comphinant, the I ucutive threttor for
Operstmns or ha deugnee snay $ 19 31 A p pI b''** I"' ' "" p' 3""''

hold an informal conference in which The Commission may upon applica.
the complainant and the licensee may tion by any licensee or upon its own in-
orally present their views. An informal illative, grant such exemptions from the
conference may also be held at the re.y MWr ubtma in tidsE quest r f the beenste, but disclosure of the

H identity of the complainant will be made part as it determines are authortred by
e only following receipt of written author. law and will not result in undue hazard -

' 1 ration stom the complamant. Af ter con. to life or property. .

$ sidermg a!! written and oral views pre. ~.
wneed, the I set uline lhtector for Operations g 19.32 Ili.crinein.itoni probileiled,
shall athem. moddy.or reverw the determina- No person shall on the ground of sextion of the thressor ut inspettion anJ l nforte

N Muded frmn participation in, be de.ment or of the appropnate Regmnal
nled the benefits of, or be subjected to, office and furntsh the complainant and

the licensee a written notification of his diseramination utuler any program or ac.
decision and the reason therefor. ttvity hcensed by the Nuclear itegulatory
(bl if Ihe 11erettor of Inspettum and I nforte ,, Commission. This provision u all be en.

ment or of the apprornati Regonal % forced throuxh agency provisions and
Ottice determmes that an inspection is Q rules similar to those already estabushed.
not warranted because the requirementa a with tespect to ractal and other discrim-
of f 19.16tal hue not been met, he shall * ination. under title VI of the Civil itights
notify the complainant in artting of S Act of 1964. This remedy is not exclu.
such tietermination. Such determination she, however. and will not prejudice or
shall be without prejudice to the filing of cut off any other legal Icmedtes avatl.
A new complaint meetmg the require. able to a discrimmatec.

,menta of | 1916ta).
*

I
|t1930 Ernptoyee protection,

Ernployment discrimmation by a
,, licensee or a contractor or subco.ttractorm

k of a hcensee against an employee for
a eng.iginflin protected activ6hes under
* this part or Paris 30,40.50.00.70.72,or
{150 of this chapter is prohibited.

-
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UNITE] STATES NUZLEAR REEULATCRY CEMMISSIEN

RULES and REGULATIONS
TITLE 10. CHAPTER 1 CODE OF FEDERAL REGULATIONS-ENERGY

r

.

PART
STANDARDS FOR PROTECTION AGAINST RADIATION

20
part make every reasonable effort to

PART 20-STANDARDS FOR E"F0"C5"E"T maintain radiation exposures, and re.
PROTECTION AGAINST RADIATION 20 601 violations. leases of radioactive materials in ef.

Arrexoix A-tResened) fluents to unrestricted areas, as low as
OrNtnat PsovisioNs Arrrknex B-Concewinations N Ain aNo is reasonably achievable. The term "as

see W^tta Asovt NATURAL BaCMcDoUND low as is reasonably achievable" means20.i Purpose. - Arnxnix C as low as is reasonably achievable20.2 Scope. Arresnex D-UMitto Starts Ncettan Rrco. taking into account the state of tech.Comu' " sr rom AND EN.20.3 Definitions. $to g, prcsona5 "rp,c nology, and the economics of impro%e.20.4 Units of radiation dose. p

20.S Units of radioactivity. ActMon s ty: Seca. 53, 63. 65. 81.103.104, menta in relation to benefits to the
20 6 Interpretations. 161. 68 Stat. 930. 933. 935. 936. 937. 948, as public health and safety and other so.

cietal d20.7 Commumcations. amended. 42 U S C. 2073. 2093. 2095, 2111. '

2 33, 2134. 2201. For the purposes of see. attons, and in relation to the utiliza.
PrausssisLe Dosts.Lrvtts ANg 223. 68 Stat. 958 a.: amended. 42 U.S C. ' tion of atomic energy in the pub!!c in.CoMetNTRAt:ONg 2273. Il 20 401 20 408. issued under sec. terest.

20.101 Radiation dose standards for ind1*
1610. 68 Stat. 950, as amended. 42 U.S C ~

220llot Secs 202. 206. Pub.1. 93-438, 88viduals in restricted areas. Stat. 1244. 1246 (42 U.S C 6842. 68461,20.102 Determmation of prior dose. -
unless otherose noted. I 20.2 Scope.20.103 Exposure of Individuals to concen.

trations of radioactive materials in air in SM; pet: 25 TR 10914. Nov.17.1960. unless The regulations in this part ap*ty torestncted areas. Otheruse noted. all persons Who receive, possess. dse.20.104 Exposure of miriors.
NourNcLarrat Cnancts: 40 TR 8783. Mar. or transfer material licensed pursuant ?20.105 Permtssible levets of radiation in un. 3.1973. 45 rn 14200. Mar. S.1980. to the regulations in Parts 30 through-

'

20.10 a o a lty in effluents to unres. OrMAAL PRoV!stoff s {g p'g p'e s icens to operate
# 20.107 Medical diagnosis and therapy. I 20.1 Purpose. 3 production or utilization fact!!ty pur.

20.108 Orders requiring furmshms of blo' tal The regulations in this part es. g suant to Part 50 of this chapter and' assay twen.
tablish standards for protection * Persons licensed to possess power reac.

Pascantronany Pmoceneus against radiation hazards arising out * tor spent fuel in an independent spenta

E of activities under licenses issued by fuel storage installation (ISFSI) puru.
20.201 Surveys. "g the Nuclear Regulatory Commission sant to Part 72 of this chapter.
20 202 Pmonnel monitoring, and are issued pursuant to the Atomtem
20.203 Caution signs labet.. signats and S Energy Act of 1954, as amended, and -

the Energy Reorganization Act of -20.204 e: exceptions.

20.205 Prxedures for pcking up, receiving. JR
{ 20.3and opening packages.

,20 206 Instruction of persormel. tO) The use of radioactive material $ 20.3 Derinitions.20.207 Storage and control of licensed ma-
or other sources of radiation not 11terials in unrestricted areas. ' .

censed by the Commission is not sub.
{N c"t' mea t e tomic Energy

cferwastr Dispos *L t is the p s of t e regu MMWMh.@WMM20 301 General requirement, lations in this part to control the pos. , an , ,
arn d e

ne rad oact'ise material'*20 302 Method for obtammt approval of session, use and transfee of licensed Rproposed disposal procedures , matergal by any licensee in cuch a e means any radioactlve material dls.
20.303 Dtsposal by relen.se mto sanitary manner that the total dose to an indt. g persed in the air in the form of dusts.

d h h3 |D p o'duc
,

'

fn e['rfd 9" *20.30s entm nt or disposal by inciner. aterna eans anyu e act e a aation
20 306 Disposal of specifie wastes. a j to other unlicensed sources of ra. radioactite material (except specials

.

12 tion. %hether in the possession of nuelcar material) yleided in or made-

Reconos. Ruonts. aho NottricarsoN the liceruee or any other person, but radioactive by exposure to the radi.
ation incident to the process of pro.20.401 flecords of suriers, radiation mons, not including exposures to radiation

toring, and dtsposal. from natural batkground sources or ducing or utilizing special nuclear ma.
terial-20.402 Iteports of theft or loss of licensed medical diagnosis and therapy) does '

-matenat.
not exceed the standards of radiation -

t4) " Calendar quarter" means notSea, protection prescribed in the regula. less than 12 consecutive weeks nor20 403 Notifiestions of meidents. tions in this part*
more than 14 consecutise weeks. The

4S Report.s of os etexposures and exces.
(el In accordance uith recommenda*

;g ,8'[ y',',is an concentratsuns. tions of the Federal Radiation Coun' O calendar quarters shall be such that
1 n anu r an subseque

3

20 407 Persormi monitorme report.: O cil. approsed by the President. persons M no day is included in more than one
20 408 Reporta of personriel rnonitorms on g engaged m activities under licenser * calendar quarter or omitted from in.term nation of empio> ment or mora. . Issued by the Nuclear Regulatory 8 clusion uithin a calendar quarter. No,

20409 Notificauuns and reports to indind- K
Commtssion pursuant to the Atomic h licensee shall change the method ob.uals.
Energy Act of 1954. as amended, and sersed by him of determtmng calendar,,

"ExetrticNs aNo Anttlesst fttectp. runts the Energy Reorgamzation Act of 1974 quarters except at the beginning of a
20 Sol Archcat.ons ter esemptiens. should, in addition to complytng with calendar > ear.
20Sc2 Ada.tior:al repre nents the requirements set forth in this

September 1,1982g



PART 20 * STANDARDS FOR PROTECTION AGAINST RADIATION
(5)"Commisston" means the Nuclear (13) "lladioactive matertal" includes .

Regulatory Commission or its duly au. any such material whether or not sub at 1237. 42 U.S.C. 5814) and retra f
ferred to the Secretary of Energy purthorized representatttes;

ject to licensmg control by the Com 3 suant to section 30lta) of the Depart.-
mission;

{ ment of Energy Organization Act-

~ (6)" Government agency" means any (Pub. L. 95-91, 91 Stat. 565 at 577-578,,. ,,,

(14) " Restricted area" means anyexecutate department, commission, in.
area access to which is controlled by (42 U.S.C. 7151).dependent establishment, corporation,

s holly cr partly onTied by the United the !!censee for purposes of protection r--

States of America thich is an instru. Q of individuals from exposure to radi. | of employment sith the licensee or. In
(19) ,,Termmation,, means the end

mentality of the United States, or any b ation and radioactive materials. "Re ;;
4 board, bureau, division, service, of fice. e stricted area" shall not include any g the case of indn1 duals not employed

by the licensee, the end of a work as.g officer, authority, administration, or * areas used as residental quarters, alother establishment in the executive $ though a separate room or rooms in a . signrnent in the licensee's restricted
E branch of the Government; residential buildmg may be set apart 2 area.s in a given calendar quarter,

(7) a.s a restrteted area: mithout expectation or specific sched.
being." Individual" means any human

g uling of reentry into the beensee's re.-

*

(8) " Licensed material" means stricted areas during the remainder of
source matettal, special nuclear mate. that calendar quarter.
rial, or by. product material recetted,
possessed, used, or transferred under a (b) Definitions of certain other
general or specific license issued by words and phrases as used in this part
the Commission pursuant to the regu. are set forth in other sections. includ.-

lations in this chapter; (15) " Source matertal" means: (il mg:
Urantum or thorium, or any combma. (1) " Airborne radioactivity area" de--

,

g tion thereof,in any physical or chemi- lined in i 20 203;
,, cal form; or (ill ores which contam by 12) "Raotation area" and "high radi.
r welrht one twentieth of one percent ation area" defined in i 20.202;

[(9) " License" means a license issuco th'or u or nn co bin ton here ' ' . .
'

'' "" # " " '

O under the regulations in Parts 30 of. Source material does not include; through 35, 40, 60, 70, or 72 of this special nuclese r'ieertal. "". I ...

. chapte r. " Licensee" means the holder (5) Units of mes.surement of dose-

of such flcense: (rad. rem) defined in i 20.4;
*

(6) Units of measurement of radioacJ
tivity def med in i 20.5.

""(10) " Occupational dose" includes $ 20.4 t' nits of radiation done,
exposure of an individual to radiation ~ "'

(t) in a restricted area; or (ii) in the (16) "Special nuclear matertal" (a) ,, Dose,,, as used in this part,
course Of employment in which the in. means: (1) Plutonium, uranium 233, the quantity of radiation absorbed, per . *

f dividual's duties involve exposure to uranium enriched in the isotope 233 or ; unit of mass, by the body or by any
in the isotope 235, and any other ma. 2 portion of the body. When the regula.

" radiation provided. that " occupational ; tertal 5 hich the Commission, pursuant 5dose" shE11 not be deemed to include g tions in this part specify a dose during
a period of time the dose means the

any exposure of an individual to radi. e to the prostsions of section $1 of the g total quantity of radiation absorbed,atton for the purpose of medical ding. * act, determines to be special nuclear
nosts or medical therapy of such indt. 4 material, but does not include source per unit of mass, by the body or by
vidual' material; cr (11) any material artificla!. any portion of the body during such

ly enriched by any of the foregomg period of time. Several different units
,,,,,but dues not melude source matettal', se an in cwum use. DCnitions

(11) " Person" means: (1) Any individ. of units as used in this part are set
ual, corporation, partnership, firm, as. forth in paragraphs (b) and (c) of this
sociation, trust, estate. public or prj. (IT) ''Untestricted area" means any section,

vate institution, group, Government g area access to which is not controlled (b) The rad, a.s used in this part, is a
agency other than the Commission or 9 by the hcensee for purposes of protee. mea.sure of the dose of any lont2mr ra.the Department (except that the De. a tion of indhiduals from exposure to diation to body tissues in terms of the
partment shall be considered a person - radiation and radioactive materlats. energy absorbed per unit rnass of the

,,
within the meaning of the regulations 4 and any area used for residential quar. tissue. One rad is the dose correspond.

;; in this part to the extent that its factl. [ ters- ing to the absorption of 100 ergs per
" itles and activities are subject to the 11 gram of tissue. (One millitadf censing and related regulatory author. (mrad)=0 001 rad.)-

(185 ,' Department,, means the De*S sty of the Cornmission pursuant to sec. (c) The rem, as used in this part is a
tion 202 of the Energy Reorganization partment of Energy estabhshed by the measure of.the dose of any sonizing ra.
Act of 1974 (88 Stat.12441), any State, Department of Energy Organt2ation distion to body tissues in terms of itsAct (Pub. L 95 91. 91 Stat. 565, 42 estimated blological effect relative to sany foreign government or nation of

S eMI el see) to the extent that dose of one roentgen (t) of X rans.any political subdivision of any such
government or nation, or other entity; the Department, or its duly authortzed (One millirem (mrrm).0 001 rem. )
and (11) any legal successor, repre. Moresentat ss es, excrcl'les functions The relation of the tem to other dosesentative, agent, or agency of the fore. ; I tmer1y vested it. the U.S. Atomic units depends upon the biological
gomg. ; Energ), Commission. Its Chairman, effect under consideration and upon

members, of fecers and components and the conditions of trradiation. For the
Fthe following; alpha rays, beta rays, ;(12)"*tadiation" means any or all of ,, transferred to the U.S. Energy Re.giurpose of the regulations m this part.search and Development Administra- any of the followmg is considered toJ gamma rays, X rays, neutrons, high- tion and to the Admints*rator thereof be equivalent to a dose of one rem-9 speed electrons, high speed protons, pursuant to sections 10. (b), (c) and (1) A dose of I r due to X- o '

g and other atomic particles; but not (d) of the E,nergy Reorganization Act gamma radiation;
g ound or rvito wages, or visible. In. of 1974 (Pub.1. 93 438. 88 Stat.1233

.s
(2) A dose of I rad due to X ,frared, or ultraviolet light;

Camma, or beta radiation;
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PART 20 * STANDARDS FOR PROTECTION AGAINST RADIATION

431 A dose of 0.1 rad due to neutrons g 20.8 Inter pretanoria, 431 The licensee hu determined the
~

or high energy protons- tndnidual s accumulated occupa
(4) A dose of 0 05 rad'due to particles t Except as spect!!,: ally authorized by dose to the w hole body on 1orm NitC-

heavier than protoru and sith suf fi. g the Commission in writing, no inter , 4 or on a clear and legible record con-
cient er,ercy to reach the lens of the $ lations in this part by any officer orpretation of the meaning of the teru i taming all the information required in

-

eye, If it is more consentent to meas- that form, and has otherstse complieda
ute the neutron flux, or equnalent, f; emplo)ce of the Commission other * sith the requirements of l 20102, As
than to determine the neutron cose in than a uritten interpretation by the : used in paragraph (b), " Dose to the
rads, aa prouded in paragraph icH31 General Counsel stil be recognized to w hole body" shall be deemed to in-
of this section, one tem of neutron ra be binding upon the Commission. clude any dose to the shole bsdy,
diation may, for purposes of the trgt gonads, actn e blood forming org aru,
lations in this part, be assumed to be head and trunst, or leru of eye,a

equnalent to 14 milhon neutrons per
square centimeter incident upon the IM O'n rn u n g a@n s.

t ody or, if there extsts suf ficient in. Except shere othersise spectfled in };g ggy g),,, , ,,,,, ,, , g p, g, g o ,,,formation to estimate sith renonable this part, all communicattoru and re-
accuracy the approximate distribution ports concerntng the regulattoru in tal Each licensee shall require any
in energy of the neutrons, the ine Jent 2 this part should be addressed to the indaldual, prior to first entry of the
number of neutrons per square centi 2 Executne Director for Operations, indnidual into the licensee a restricted
meter equn alent to one tem may be er U S. Nuclear llegulatory Commtssion, area durmg each employinent or w ork
estimated from the following table; * Washmston, D C. 20555. Communica. assignment under such circumstances

htumow Ftus Cost Ecuwtwrs tions, reports, and apphcattoru may be that the indaldual sill recene or is
-

delnered in person at the Commis, hkcly to recene in any period of one

storrs offices at 1717 11 Street NV'.. calendar quarter an occupattonal doseI N 7., Washmrton, D C.; or at 1920 Norfolk m escess of 25 percent of the appi:ca-a.m. m..
'm '*"'d As enue,1)cthesda Maryland. tic standaras specified m l:0.101(al

{ w eaco w... ; ,L'.~e~*.|'d. .,.r". ,'*f *J
* and 1:0104( a ), to disclose in a stit.

m j en . .&' ten, signed statement, either. til That

fi
~ 77 l'Ilutisstsit Dosts, Ltys t.s. ano :: the indn adual had no prior occupa-! i

"'

CO Ncr Nilu tt o N s b tional dose durma the current calen-"" [0 '3'
a dar quarter, or (2) the nature and .

* *O -

[' ,Q [;] y 5 :9.101 fladiatmn done standards for m.* amo Ant of any occupat.onal dose ,t

en m.m too dioduale in restricted areas. .
* w hnli the mdnidual may hase re-,

y | T%, y tal In accordance s4th the prousieru cened during that specthcall) tJenti-
'

<, of 1 0100tah and escept aa protidec fled current calendar quarter from,, 3 .i. ../ s te. m nj m paragraph (b) of this section, no it. sources of radiation pouessed or con-
so ''''8' '' censer sha!! possess. use, or tratu!rr 11 trolled by other persona. Each laccruce
,y 8,' ,* [ [a

'

] cause anycensed material m such a manner u toshall maintam records of such state-,

indnidual m a restricted menta urittl the Commluton author-,o , w ... . io a,

_ -~ -_ arra to recene in any period of one ces their disposition
calendar quarter from radioactne ma- tb) !!cfore permitting, pursuant to(d) Per determining espaures to X
terial and other sources of radiation a $ 20.10ltb), any monidual m a restrict,or gamma ra)s tip to J Mev, the dme total occupational dme m escess of ed area to recene an occupa~ anal ra-Ilmits specified in it 20101 to 20104, the standar ta specified in the follow- diation dose m escess of the standardsinclutne. may t'e assumed to tm equn- Ing tatdc'

alent to the " air dose ' For the pur. a specified m 100.101(ai, each liceroce

J all.hpose of this part ' air dose ~ means that

the dose is meuured by a properly

caht: rated approprute mstrument m f- g,s eea Ca tsena Quaes a til Obtam a certificate on Form
~

sair at or near the beds surf ace in the
reinen of highest dosage rate. b, % NilC 4, er on a clear and !ccibleg, , , , , , .,,y. ...,%,* record containing all the mformationar %. , , ,* r - . m, .w ,. 4m e ,,,, ,, r. .,. 3nw w.se i s '. required in that form, signed by theO m ei .v . w. n,

-

indadual showing each period of time
6 :0 ) I nile of raJmacimt), k af ter the indaldual attained the age
t ai Itad.cactn it y is commonly, and of 18 in w hich the tndnidual recened_

for purpmes of the regulations m this , an occupatienal dose of radiation, andthi A licensee m u permit an indnid- d
(21 Calculate on l'orm NilC 4 in ac.$ part shan be, mrx.ured in terms of da- na r d to tre n aintri: rations per ur'tt time or in curies g ) cordance u nth the mstructions appear,

b mg therem, or on a c! car and lecibleOne curie = 3 7 10" disintegrations *: bom greater than that permittro a

I per second idpni.2 2 10 * 8 daintegra. e k
Cemmuna * under rarai:raph tal of t his section' contuung au the mformanon

3 tioru per mmute (dpm)
used submultiples of the curie are the ,' proside t required in that form, the presiously

t il 1)urma ans ralendar quarter the accumulated occupallanal dose re,
mttheurie and the microcurie' total occup umnal dne to the w hole cen ed tav the Indnidual and the addi-11) One mdhs urie t mCl) ' a 0 001 t%f s shall not e1cet d .) terns, and lionst dese allowed for that tridnidualcurte 4 00 $ .J.T .10 ' dps under 6 0010ltbl

-

(21 One mwrecurie t,,Ci) '.0 000001 ~ i:1 Thr der to the w hole tm A . ic u ll In the preparation of Form
_curne - J i * 10 ' dps- w hen added to the anumulated occu. NltC 4, or a clrar and legible record

t ational dmr to t he w huir botti, e, hall contaming all the information te.
not a s ci ed 5 4 % Itt i rrins u ntre N" quired m that form, the 1.cernec .shall
tu e the mDihal s are in ints at make a reasonab!c effort to obtain te.di ttuina8 8J I a Woo l ' .'elut tur t h a n . an.tI- po'ts of the indaldual s prettausly ac.'

toipem.oas6a2)M0'
cumulated occupational dase. For esc;)
! cried for t hich the licensee obtams
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PART 20 * STANDARDS FOR PROTECTION AGAINST RADIATION

#such reports, the licensee shall use the manner as to permit any individuas in would result from Inhalation of suet
dose shown in the report in preparing a restricted area to inhale a quantity material for 40 hours at the uruforTn
the form. In any ca.se where a licensee of such material in excess of the concentrations specified in Appendix
is unable to obtain reports of the indi, intake limits speelfled in Appendix B, D. Table 1. Column 1 as is reasonably
vndual's occupational dose for a previ. Table ! Column 1 of this part. If such . achievable. Whenever the intake of ra-
ous complete calendar cuarter. It shsll soluble uranium is of a form such that :dioactive maternal by any individual
be assumed that the individeal has re. absorption through the skin is likely,2 exceeds this 40-hour control measure,
utred the occupational dose specified individual exposures to such material a the licensee shall make such evalua-
in whichever of the following columns shall be controlled so that the uptake [ tions and take such actions as are nee-
apply; of such material by any organ from * essary to assure against recurrence.

The licensee shall maintain records ofeither inhalation or absorption or
such occurrences evaluations. and me.cow w C"'* 8 - both routes of mtake * does not exceed tions taken in a clear and readtly iden-

.$U,o'.* * * * * that u htch would result from inhaling
*** such material at the !!mits specified in ttflable form suitable for summary'N[a,"

, , # review and evaluation.
g g,*,Q ' **UZ Appendix B. Table !. Colt.mn 1 and w

se e t o*e ** footnote 4 thereto.
"Un7 di For purposes of determining"''

se

compliance with the requirements of (c) When respiratory protective'

ha* e=5 this section the licensee shall use suit. equiproent is used to haut the it halationN **o*
of airbome radioactan matenal*" * " * * * * * able measurement.s of concentrations

of radioactue materials in air for de. ; Pursuant to peregraph(bl(2)of this
ENe'' '" "~ ~ | s% % tecting and evaluating attborne radio. ; section the licensee shalluse equipment

activity in restricted areas and in addi. - that is certified or had certification*

tion, a.s appropriate, shall use meas.g extended by the Nationalinstitufe for

[ C) The licensee shall retain and pre- urements of radioacthity in the body ~ OccupationalSafety and Health /Mine
measurements of radioactivity excret *. S*I'ty and Health Administration,,

; scrse records used in preparmg Form ed from the body, or any combination (NIOSH/MS!!A). The licensee msy
make allowance for this use ofNRC-4 until the Comtnission author * of such measurements a.s may be nec,.

; izes their disposttion. enary for timely detection and assess. respiratory protectne equipment in
estimating esposures of indmduals to

gment of indaIdual intakes of radioac, this matenal provided that:
*"

,,tu tty by exposed inda nduals. It is as,
* umed that an andaldual inhales ra-

71 calculation of the individual's accu- o e mat" l t th airbor co"
p p ynk '8'nce the concentrauon specihed for tri.g n ' hmutated occupational dose for all peri- * taum oside $ apor assumes equal intakes b -

tantess he uses respiratory protectne ,g,n absorption and innalation, the tot ,.
,

t ods prior to Januby 1.1961 yields a
w, result higher than the applicable accu. "quipment pursuant to paracraph tc) intaxe perm;tted is twice that which mou:

at mutated dose tatue for the individual of th6s section. When astessment of a * result from inhalanon aione at the concen ,

particular individual s intake of radio- trahan spec.fied for !! 3 3 in Artenma R*
as of that date, as specified in para- acth e material is necessary, intakes ; Tatic 1. Column I for tu hours per seen f orgraph tb) of i 20.101 the excess may less than those which sould result = 13 *een

,

be disregarded'
frem Inhalation for 2 hours in any ont ; w'For radon 222 the hmitine quantity is%

t inhated in a pniod of one calendarday or for 10 hours in any one seek at
Icar. For radioactne materials designated,_.

uniform concentrations specified in.

5 :0.103 Ihpmure of indhlduals to con, . S.ab ' in the " Isotope" column of the table.*

- eentranons of radioattne materials in Appendix D. Table !. Column 1 need the concentration tatue specified is based
not be included in such a.ssessment,

air in restricted areas. upon exposure to the material as an enter-
pro ded thrt for any assessment in

"*3'*d'"" " ""'#* I"d"'d"'I "8' * " '*tan t) No licensee shall possess, use, excess of these amounts the entire " ' " ' " * " ' " *** "" "" **or transfer lleensed material in such a amount is includedmanner as to tiermit any indnidual in ib u li The licensee shall. as a precau- f:$10t.[hIsNuNiSessIni e c$ t$
'

e:a restricted area to inhaic a quantity tionary procedure. use process or the treenuuonary prc.cedures required brof radioactive material in any period other engineering controls, to the I :o IW b u t s.of one calendar quarter greater than extent practicable, to limit concentra. 'Multipiv the concentration salues spect,
the gaantity which sould result from tiorts of radioactive materials in air to fied in Arpendix R Table 1. Column 1. by

inhalt.tton for 40 hours per week for lesels beloa those a hich cte!!mit an 6 3. Lo* ml to obtain the e2annly cuantny

13 wecks at uniform concentrations of airborne radtoactnity area as defined 5*"'
Id";"D"m*u'R Table 6 m" 'unm 1. "W'

' " " " ' ' * * ' * 8 "' ' D
M in Amnradioacttte material in air specified in in t:0 03rdaluti)Appendix II. Table 1. Column 1. '' If G) When it is im' practicable to apply fn,Yg"c*r[n ;;; '" "' " " ""

the radioactive material is of such prcicets or other enrmeerme controla 'sieniheant intake by intention or truee-

form that intake by absorption to Ilmit concentrations of radioactne tien is prei.imed to occur only a.: a result of

through the skin is likely, individual material m att below those defincd in circunutances such na accident, inads er,

exposures to radioacthe material shall 12M03r d u l H li). Other precautionary tence. poor prbeaourt, or simdar nrecial

be controlled so that the uptake of ra. pract dures. stich a.s increa. sed nutst-il- ', '{"jnt err $ ques ana pro 7to
13 DC". timtf ation of working times, or

$ dioactne rnaterial by any cr:an from ora u rm be arrrepriate to the circum,

either Inhalation or absorption or prostuori of respiratory protect n e cancu o: the occurren, e Drown so
both routes of tntake * * in any calen, equipment, shall be tned to tratntain o aiusted shall be includ-d in detennin.ne
dar quarter does not exceed that

intau of radioactne material lay any shriner the :mitatwn on indniduas evo.E
n;ijnidual within any period of smen surn in l ') lW a w l t hu been esceeded

I waitch would result from anhalma auch 'Hecu.atorv euiJ1 hee cin aamsment Olcontecutit e days as f ar below thst
g u m, u,, g ,3 3,, ,.ug,,,3,in.radioactne material for 40 hours per ,,

week for 13 weeks at uniform concen- ,.nen in Hautators Ouote a s. " Accept ible
t rations spectfled in App (ndix D. Once rto Edels I:iuationa and A.t.sur-
Table !. Column 1. tmns l^r a Ibe usat l'rneram. ' i:nsic copi .

di No beensee shall possess u'.e. or of * h ch W Md' .t h'n"i H'e O f f 8"'* *""'8 U"'3""'i.n t tt rincicar liceu.
-

trarufer mixtures of U 0:4. U 235. and "'# "' U #
" U""''r'~e v""e stU 238 in soluble form in such a aron w ritten
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PART 20 e STANDARDS FOR PROTECllON AGAINST HADIATION
f (1) The bcensee selects respiratory those specified in Appendia A of this " (c) The provtstons of H 20.103(bH2)

prosecuve equipment that proudes a part in seleces and usins ruptratory
,, and 20.103(c) shall apply to exposures

protecuan factor greater than the protective equipment. The Commission subject to paragraph (b) of this sec.a,

multiple by which peak concentrations may authortse a licenses to use higher 3 tion except that the references in
of airborne radioact.ve matenals m the protecuon factors on receipt of an at il 20.103(bH2) and 20.103(c) to Appen.
working area are expected to esceed the applicauon (1) desaibma the situation A dix 11 Table !. Column 1 shall bevalues specified in Appendis D. Table 1. for which a need enjets for hisher ; deemed to be references to Appendix
Column I of this part. He equipment so protecuon factors, and (2) demonstrating i B. Table !!. Column 1.
selected shall be used so that the that the respiratory protecuve I,

[ average concentration of radioactive equipment will provide these bisher
i materialin the air that to inhaltd dunns protecuon factors under the proposed
| any pened of uninterrupted use in an condiuons of use.

,, airbome radioachvity area, on any day. (e) Where equipment of a particular gM Pumissible lmis of radiation in
*: by any individual using the equipment, type has not been tested and certdied, unrestricted areas.,

* does not exceed the values specified in or had certificaton estended, by (a) There may be included in any ap..

a Appendia D. Table 1. Column 1 of this NIOSH/MsitA. or where there la no plicatton for a lleense or for ame'id.
| part. l'or the purposes of this paragraph. 6 existing schedule for test and ment of a license proposed limita upon
* the concentration of radioactive les els o radiation in unrestricteO certification of certain equipment, the areas resulting from the appheant,dmaterialin the air that to inhaled when . licensee shall not make allowance for s

respirators are wom may be estimatad
by dividma the ambient concentranon in a thle equipment without spectflc possession or use of radioactive mate,

air by the protection factor specified in * arthonsation by the Commission. An rial and other sources of radiation.
|| applicahon for this authonrauon must Such applications should include in.

Appendas A of this part. If the esposure
la later found to be greater than include a sfemonstrauon by testms.or formation as to anticipated aserage ra.

on the basis of reliable test informauon. diation les els and antienpated occupan.
esumated. the corrected value shall be
used. if the esposure is later found to be that the material and performance cy times for each unrestricted area (n.

less than estimated. the cortected s alue
charactensuca of the eqwpment are volved. The Commission will approve

may be used, capable of providma the pre,"ceed the proposed litnits if the appheant
degree of protecton undet anucfpated demonstrates that the proposed limita

(21 The 1.censee mamtains and conditions of use, an not hkely to eme any individual
implements a respitatory protection

(f) On! equjpment that has been to receive a done to the thole body inprograra that includes as a minimum. ,p,cig;c,[I certtfled or had certification any pertod of one calendar year in -
air samphnA sufficient to identify the extended for emergency use by NIOSH/ excess of 0.5 rem.
hatard. pemut proper eqwpment ,

selection and estimate e sposures; MSitA shall be used as emergency [ tb) Except as authottred by the
surveys and bioassays as appropriate to ' devices. Comrnission pursuant to paragraph tal

of this section, no liceruce shall pos.m TT.* beenice shall neufy in e rit. e/ evaluate actual esposures. wntten are the cirector of the appecerinte Nu- * sets, use or transfer hcertsed tnaterial
4in such a manner aLs to create in anyp*ocedures regardmg selection, fittms. c: car nedatorv commisuon ineeenen*

and meintenance of respirators, and and t r;rarrement itarmnai 0*er L.ned
uttrestricted area from radioactive ma.testmg of respirators for operabddy (n Aj at 1,ey," y,y|p;*je t, , 'y tertal and other sources of radiation in

i

,,immediately pnor to esch use; wntien his possession:ment is erst u=ed undet tne prostnons
procedures regardmg supervision and of inis secuen (1)Itadiation levels which,if an indl.
tralams of personnel and issuance stdual sere continuously present tn-

records; and determmation by a the area, could result in his receiving a
physician prior to miual use of dose in execss of tuo millirems in any
respirators, and at least every 12 months one hour. or
thereafter. that the individual user is 7,, , , , ,3 ,, , , , , ,, ,, ; ,, , ,' t 2) Itadiation letels thtch. If an indl.ph>sically able to use the respiratory v6 dual were continuously present in
protectae equipment. (al No licensee shall pouess use. of the area, could result in his recening a

(3) A written pobey statement on transfer licensed material in such a dose in excess of 100 milltrems in any
respirator usage shall be issued cos erir.g manner n.s to cause any individual ses en consecutn e days,
such thm#s se: use of pract cable uWun a FMtricted area who is under [
engineenns controls instead of *'[f f tel In add.tlen to other requirementJ

0 * " "
r ne d R frorespirators: routine, contoutme, and U N enra ura.

emergency use of respirators. and rad.oactne material and other sources ; nium fuel cycle operations subject to
.

7
.

penods of respirator use and relief from h'"f$"j", .' '[#y' U]'8j | ,1he provisions of 40 CFil Part 190,g grespirator use. The licensee shall edvise S the hmits specified in the table in i ,Enstronmental Itadiation Protection
each respiratot user that the user rosy pararraph ial of t M101 are for Nuclear Posn Opn.*

leave the area at any time for reisef from tbi No heeruce shall posacss, use or ** " "" ' P*I '*

respirator use in the event of equipment 4 transfer bcensed material in such a =malfunction, phy sical or psycholorcal manner as ta cause any Indaidual # 20 104 Itadmachuf ? In effluents to un.distrees, procedural or commutuca tann atthin a rettncted area who is under rest rutni areas,
failure. eismficant detenoranon el IR 3 e ars of age 'o be expmed to air. ( )A un' hah M pmess, usooperatirig conditior.s. or any other tortw radmactar material pouessed
conditten thal might tequire such rehef. by the herrme m an auraca concen. | " " " * "" "

(4) The bernsee uses equipment tration m ev. cess of the hmM s Specified releue to an unrestricted area radinae.
# '" * '" * * **within I.mdations for type and mode of

in Alwr:da IL T.itale !! of this p'tre! ~3I or purpo rs of this paracrapn. con f f(i:se and proudes proper visual.
communicalmn. and other special C nt tr.tions ma) be aterned oser pm. .s I ble t etg g g g g3gcap. abilities (such as adequate skm o is i.ot crc: der t han a weg. g
protection) when needed '

pows of this section concentrations
i (di t'rJess etherwise atthortrad by may be aserated oser a period not
, the Commassion, the hcensee shali not greater than one lear,.

j steig.s profecuan factors in escess 01
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PART 20 * STANDARDS FOR PfiOTECTION AGAINST RADIATION
(b) An app!! cation for a license or

amendment may include proposed centrations of radionue!! des. e
hmits hlcher than those spectiled in (7) A description ni the waste t'est. PRrcactioNany Pnoctneus

paragraph (a) of this section. The ment facilities and procedures used to 5:0101 Su rien,
reduce the concentration of radionu*Commission will approve the proposed
clides in effluents prior to their re. gart, .sursey.in the regulations in this

'"1As'*'d
hmits if the apphcant demonstrates: lease. means an evaluation of(1) That the applicant has made a (d) For the purposes of this section gthe radiation hazards incident to the
renonable effort to mintmtze the ra. the concentration limits in Appendix -production, use, releue, disposal. or
dioactnity contamed in effluents to D. Table II of this part shall apply at gpresence of radioactive mater:Ats or
unrestrteted areas; and the boundary of the restricted area, other sources of radiation under a spe.

(2) That it is not hkely that radioae. The concentration of radionettie ma. gcific set of conditions. When approprt.
th e material discharged in the efflu. terial discharged through a stack, pipe ate such etaluation includes a phist.
ent sould result in the exposure of an or stmtlar conduit may be determined cal survey of the location of materials
individual to concentrations of radio. sith respect to the potnt where the and equipment, ano measurements of
actne material in air or water exceed. materialleaves the condult. If the con, lesels of radiation or concentrations ofing the limits specified in Appendia D. dust discharges within the restricted radioactn e rnaterial cresent.Table !! of this part. A area, the concentration at the bound. ~

(c) An app!! cation for higher limits 3 ary may be determmed by applymg
pursuant to paragraph (b) of this sec " appropriate factors for dilution, dis. r (b) Each licensee shall make
tion shall include information demon. f perston, or decay between the point of ;I or

cause to be made such suneys na (1)strating that the applicant has made a 2 discharge and the boundary.
rea.sonable effort to mmimize the ra. (e)In addition to limiting concentra. May necessary for the beensee to

;Jart and (2) are reuonable under thec mply with the regulations in this
dioactivity disch:rged in efnuents to tions in effluent streams, the Commts.
tintestricted area.s, and shall include, ston may limit quantitles of radioac.
as pertinent: tive materials released in att or water parcumstances to evaluate the extent

(1) Information a.s to flow rates, during a specified period of time if it af radiation hazards that may be pres.
total volume of effluent. peak concen. appears that the daily intake of radio. ent.
tration of each radionuchde in the ef. Actise material from air, water, or food *

fluent, and concentration of each radg. by a suitable sample of an exposed 7:0,:02 l'erwnnel mnnhoring.onuclide in the effluent averaged oser population grou p. Averaged over a
a period of one year at the pomt period not exceedmg one near, would (a) Each liceruee shall supply appro.
shere the effluent leaves a stack. otherwis* exceed the daily intake re. priate personnel monitoring equip-
tube, pipe, or similar conduit; sulting from contmucus exposure to ment to, and shall require the use of

(2) A description of the properties of att or sater containing one third the such equipment by:
the ef fluents, meluding: concentration of radioactive materials (1) Each indnidual who enters a re-

(1) Chrmical composition; specified in Appendix II, Table !! of strteted area under such circumstances
*

"

(111 Ph> sical characteristics. Includ. t his part. that he recenes, or is hkely to receive.
~

-

w int su: rended sohds content in liquid a dose in any calendar quarter in ,

ef fluents, and nature of ga.s or aerosol excess of :S percent of the appucable.fcr air ef fluents; (f) The provisions of para.craphs (a) salue specified in paragraph (a) of
( 111 ) The hydroern lon concentra. through (c) of this section do not I NW'

tions (p") of hquid etfluents; and apply to disposal of radioactive materi. (2) Each indhldual under 18 years of
th ) The size range of particulates in # al into sanitary ses c r sre s yst e ms. ace who enters a restricted area under

ef fluents relen. sed into air. } u hich is governed by i 20 303. such ctre Amstances that he receives,,

(3) A descr.ption of the anticipated - (g) In addition to other require. or is likely to recene, a dose in any cal.
humart occupancy in the unrestr:eted j ments of this part, licensees engaged ,endar quarter in excess of 5 percent of
area w here the highest concentratten ,in uranium fuel c)cle operatiore sub. ;the apphenble salue specthed in para-
of radioactise material from the ef flu * Ject to the proviuoru of 40 CFR Part a graph ta) of | 20.101.
ent is espected, and, m the cue of a 190. "Emironmental Radiation Protec- i (3) Each Individual sho enters a
rit er or stream, a description of m ater Hon Standard for Nuclear Poser Op- * high radiation area
uses dowrutream from the point of re, erations," shall comply with that part. 4 (b) As used in this part,
lease of the effluent- t!) " Personnel monitoring equip-(4) Information .ts to the hachest *

concentration of each radionuclide in gpg % g g ,n m g g ,, ,, ment" means devices designed to be
worn or carried by an individual foran unrestricted area. Includinir antici. Nothing in the regulaticru in this the purpese of mes.surms the dose re-paled concentrations aseraged oser a part shall be interrreted a.s hmiting cened te g., film bsdges. pocket cham-permd of one year: the intentfernal noosure of patients to bers, pocket dostmet ers, f 61m rings.(i) In air at any point of human oc. rat.tton f or the rurpose of ruedical ete,3;cupanet,or diagnais or mnhcal therapy,

f ul In u nter at points of use down. (2) "Itadiation area" mearu any

stream from the poin* of releve of 8 M l"' O'dr s requirine furnnhens of area, accessible to personnel. In s hleh
'the ef fluent. 6 me .'erm e,. there exists radiation, critmatir g in

w hole or in part withm herrued mate.
IS) The background conechtration of ; en cuary or desirable in rial. at such lesels that a major par-

g ctde r to aid in determining the esta nt tion of the body could retene in an)radionuclides in the recening rner or
stream ptior to the release of hquid ef. g of 30 m 3C 18e W ukfoconcen- one hour a dose in etress of S rnil-
g trations of rathosetn e rnaterial, the lirem. or in ant $ ronsecutne dass a

IU) d descrirtion of the enttronmen- Comnumen u mpM.W appro- dose m neess of 100 millirems:
til monitoring equipment, includmg priatt* prmi%m in t nv hernec, direet' (Ji !!a:h radiation area" means any
sensittnity of the syttem, and proce- inv tM Wmn to de itat|able to art a, acet'suble to personnel. In % hich
dures and calculatiore to determme the m ja 6daal arproprm e tnoanny

there emts . radiation critmrtne in
concentrations of radionuclides m the 1eSien M M f Jm.h a ccv et the w hole or in ptrt within licerued mate-

.,

unrestricted area and possible recon. repons of wh whim to the Ccm- f.al at such lesels that a mator portion -*
rra ' tion of the body could recene in any one

hour a ame in eteen of 100 rmittrem.
-

September L itl82 20 6
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PART 20 * STANDARDS FOR PROTECTION AGAINST RADIATION
F "(its De equipped with a'dditional con.-

(2) Each entrance or access point to
trol dettces such that upon failure ofa high radiation area shall be:
the entry control devices to function

(1) Equipped %tth a control device as required by paragraph (cH6Hil of.

which shall cause the level of radt- this section the radiation level within
atton to be reduced below that at the area, from the scaled source. shall

g 20203 Caution signs. labelt. tignals and shich an Individual might receive a be reduced below that at which it"" ** dose of 100 milltrems in I hour upon mould be possible for an individual to
(a) General (1) Except as otherwise entry into the area; or receive a dose in excess of 100 miem in

authorized by the Commismon, sym. (11) Equipped with a control efetice [ ho roe and 1stble and audib

bols presertbed by this scetion shall shleh shall energize a conspicuous
make an individual attemptmg to

tue the conventional radiation caution visible or audible alarm signal in such enter the area aware of the hazardcolors (magenta or purple on yellow a manner that the individual entertrig anJ the licensee or at least one titherbackground). The symbol prescribed the high radiation area and the beena. Indhidual. sho La familiar with the ac.by this section is the conventional ce or a superv sor of the activity are C tivity and prepared to render or
three bladed design: made aware of the entry;or 4 sumtnen assistance, aware of such fall.

(111) Maintained locked except during * ute of the entry control dettees.
Raolation 8meot periods then access to the area la re. f (lli) De equipped ulth control devices

t. Cross-hatched area is to be mager.ta or quired tith positive control oser each Q such that upon failure or removal of
p urple. Individual entry.

I
physteal radiation barriers other than

: tucround in to be yellos. (3) The controls required by para. the source's shielded storate container
graph (cH2) of this section shall be es. the radiation level from the source

Utachshed in such a way that rio indl. shall be reduced b low that at uhtch it[@ htidual mill be presented from leasing a sould be possible for an individual to>
receive a dose in excess of 100 mrem inghtgh radiation area. one hour; and visible and audible

g (4) fn the case of a high radiation alarm signals shall be generated to\ gO area established for a period of 30 make potentially affected individuals

'%
' days or less. d. rect surteillance to pre * autre of the hazard and the licensee

tent unauthoraed entry may be sub- or at least one other individual. s ho is
atituted for the controla required by f amihar with the activity and pre.

2[N'sK ', -
Q paragraph tcH2) of this section. pared to render or summon taststance.

"
($1 Any lleensee, or applicant for a 11 amare of the failure or removal of the

\ .' cense, may apply to the Commission ph>sical barrier. When the shield forI
g

,e v's for approval of methods not in?luded the stored source is a %"M. means
' I in paragraphs tcH2) and (4) of th's sec. shall be provided to morator the intes.

- - 1 tion for controlling access to high ra. tity of the shleht and to alsnal, auto.
G -

'

I diation areas. The Commaston sill ap. matically, lots of adequate shielding.
'

S
'

| prose the proposed alternatises if the 1 l'hysics! tad.ations barriers that com.

'p.,[4
-

| licensee or applicant demonstrat escc

h A g that th'e alternative methods of con.e

A 4.s j' 7 trol allt prevent unauthortled entry
Into a high radiation area, and that 3 ta parsermon acuss does not apply to

n .

gg the requirement of paragraph (cH3) of r, ton ine sources that are used in tele.
this section is met tr9FM. m ra40Craphr or irt eorrpletely"

(2) In addition to the contents of snif stue*d arratators iri w ruen the source
a toth PNred and ccerrtad sittun the nmem

signs and labels prescribed in this see. ! (6) Each area in which there may shN.$ "e r8+atien earner ard. it teer de.
Lion, licensees may protide on or neat j etist radiation levels in excess of $00

08h"1 f*'a marressible to ane indo
ation of tne i rar. at r, is

sie ans rht s f alsuch signs and labels any additional rems in one hour at one meter from a
information w htch may te apptrpriate , rcaled rato a: tite source 'that is used a tYace', e te an'y

* '

a ni a rea tin aiding inditIduals to minimtze expo Qtr>
sure to radiation or to radioactne ma. " trradiate materiala shall; a diu juat This patswach tem 48 also does not'

ston t o not.rt et f. 9m t h'th trie ra&ation ist e rlat. ~ (1) llate cach entrance or access mniec.tal to some lit.er une nor to nuclear
ibl RadlJflon CPros. Each radiation point equipped %tth entry control de' P' swr renerated thiation ett er thM rada

arra s'la!! be conspicuously Potttd tires which analt function automath aWt Du DPoJoet. sourre or sp*f.al nu.
% 6th a sign or signs bearing the radi- cally to present any individual frem {en a,r

e Ie hat used ,ealed
, ,

ation caution p)mtml and the words' tr.adt ertently er'tering the area whe n Thre requirer enta apply af ter de
IM IAhpewnin.m m m u 6,14(,, such radiation let els cant; permit de-liberate entry into the area only af ter Oes to s tue r l'na pharacn it H6: acphesC At! TION '

a a eontrol desice is actuated thit a tall and st4 it not in comphance *lth the.irno.ItablafloN Akl4 tause the radiattun lesel witbin tht niora of tr * Larneraoh on Mar 14.1;tse6

- arra, fitrn the araled tourec, to be re. ana.1 th e nh the threetor. Of bre of Nuc%tet /hr ru dsa f f o rt creas, t il 7:ach
high radiatwn area anall be conspicu.l durrd brion that at which it would be ar atstf ral!Lifets and FMfreuaritt U R Ns

pettit)le for an indnidual to reent a ''#8' P'ruuiors t nrnuttion. Wuhinetarioush potted with a sign (3r su:na bnr. due in nress of 100 mrrrn ii r f e D C .M on nr t+ fore June le 1913 .r-
ing the radiation nution t> mbol and hour, and present opertton of the '# 8 '" N"ns in detail the setierts

$"y'',b [,$,',",*g nt he w orth f ource if the source woule pro t ece ra- en nyueyoy, nan
diation imels in the arra that could msi contmut setoities in tonformancek,ithg. ,

i n uit in a dose to an f.dnidual in prei,r,t I;cerue ionditiorts and the prosi.
etern el 100 mrtm in one hour. The mens of the preuaunty effectne g ;o 2034

Illcli It4014floN API 4 entr) control stetices required by this etit such urer%nce is achicied For such.

parar.raph ic H ti) shall be estabhthed twrsons comrmer met he achievert not
'Or Dauer in ruch a way that no andaldual will IM'f than Dec 14 Iv1

t e pres ented trarn b atir+ the area.

m Septen'ber 1,1982 *
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PART 20 e STANDARDS FOR PROTECTION AGAINST RADIATION
prise permenent structural compo. (7) Licensees with, or appheants for. CAUT!on * '~

nents, such a.s walls. that have no Ucenses for radiation sources that are
credible probability of failure or re- within the purview of paragraph (c)(6) WoAcmt MAttat Aus) .

moval in ordinary circumstances need of this section, and that must be used 2 (2) Each area or room in sfuch natu.
,
not meet the requirements of this in a variety of positions or in pecultar ; ral uranium or thorium is used or

{ paragraph (c)(O xill). locations, such a.s open fields or for. & hundred times the quantity specifiedstored in any amount execeding one
- -

(tv) 13e equipped with devices that ests, that make it impracticable to
, mill automatically generate visible and

comply with certain requirements of ,* conspicuously posted s'ath a sten orin Appendix C of this part shall be; audible alarm signals to alert person- paragraph (cH6) of this section, such, nel in the area before the source can a.s those for the automstic control of signs bearms the radiation cautionbe put into operation and in sufficient
time for any indnadual in the area to * radiation levels, may apply to the Di- symbol and the sords:

rector. Office of Nuclear Material -

operate a clearly identified control 2
device which shall be installed in the " Safety and Safeguards. U.S. Nuclear

Regulatory Cornmtssion. Washington,area and which can prevent the source . D C. 20555, for approval, prior to use
,,from bems put into coeration. ; of safety measures that are alternative *

CAUT!oM'to those spectfied in paragraph (c)(6)
of this section, and that util provide at azotoAcT!vE MArtRI At.(s)_

tv) De controlled by use of such ad- least an equivalent degree of person-
(f) Containers. (1) Except as pro-ministrathe procedure and such de- nel protection in the use of such

* vices as are necessary to assure that sources. At least one of the alternathe sided in paragraph (f H3) of this see-

k the area is cleared of personnel prior measures must include an entry. pre- ma ;to ac conta er o en
,, pa to each use of the source preceding ventmg interlock control ba. sed on a

* mhleh use it might have been possible physical meuurement of radiation label identifying the radioactne con-

' for an tndnidual to have entered the | atton levels before an individual cantents' A labelthat assures the absence of high radi-
(23 required pursuant toes.

paragraph (f MI) of this section shall
gain access to an area where such

bear the radiation caution symbol and
9til De checked b> a physical rad!. sources are used* the words " CAUTION. RADIOAC.
ation measurement to assure that - T!VE MATERIAL" or " DANGER.
prior to the first individual's entry R ADIOACTIVE MATERIAL". It shall
into the area af ter any use of the (d) Airborne radfoactitf tv ercas. (1) also pros tde sufficient information 8 to
source. the radiation level from the As used in the regulations in this part perrntt Individuals hand!!ng or using -

source in the arca ls below that at "altborne radioactivity area" means (t) the containers, or working in the vicin-
t hich it would be possible for an indi- any room, enclosure, or operating area ity thereof, to take precautions to
stdual to receive a dose in excess of in which airborne radioactive matert. at oid or mtrumuc exposures.

| 100 mrem in one hour. als composed wholly or partly of 11 (3) Notalthstandmg the provisions
,

g t vil) liase entry control devices re* censed matettal, extst in ecncentra 4 of paragraph ti)(1) of this section la- .3 quired in paragraph tc)(6)(1) of thts tions in excess of the amounts spect. ; beting is not required:
y section which hate been tested for fled in Appendix D. Table I. Column 1 g (t) For containers that do not con.W proper funettoning prior to initial op- of this part' or (11) any room, enclo. g tam heensed materials in quantitles
p eration utth such source of radiation sure or operating area in which atr. ; greater than the apphcable quantities

on any day that operations are not un- borne radioactive material composed n iisted in Appendix C of this part.
Interruptedly continued from the pre- sholl> or partly of heensed material (tt) For containers containing only
vlous day or before resuming oper* extsts in concentrations ableh, aver. natural uranium or thorium in quanti-

ations af ter any unintended interrup* nged oter the number of hours in any ties no greatcr than 10 times the appli-
tion. and for which records are kept of 3%eek during shich Individuals are in cable quantttnes listed in Appendix C
the dates, times, and results of such a the area exceed OS percent of the of this part.

tests of function. No operations other ," amounts speelhed in Appendix D 4:41) For containers that do not con-
thTn those necessary to place the * Table I. Column 1 of this part, tain licensed matertals in concentra-
syn:c in safe condition or to effect re 4 (2) Each airborne radicactntty area tim gnaur than W amcaW con.
parts on controls shall be conducted sha!! be conspicuously posted uIth a C'""* " '" *

*tth such source unless control de- sign or signs bearing the radiation cau. Table !. Column 2. of this part.
stces are functioning properly. The 11- tion symbol and the words. ttvl F r containers w hen they are at-
cemee sht!! submit an accept at,le ' tended by an individual w ho takes the
schedule for more complete periodie 'CA tTT t oN i precautions neCessary to prevent the
testa of the entry control and sarnmg exposure of any indntdual to radiation
ustems to be established and adhered almsonst naogorcygytTY AaEA or radioactive materials in excess ofto a.s a condition of the beense. the limits established by the regula.
(still llave those entry and ettt por, Iel ,ldditio n al rec u t rem erits. t!)

tals that are used in transporting ma. Each area or room in which licensed .tions n this part.
terials to and from the irradiation material is used or stored and w hich { (v? For containers s hen they r.re in

contains any rs dloact n e materialarea and thr.t ars not intended 10 use (other thsn natural uranium or thor. q transport and packsted and labeled inby a )dividuals, controlled by such de. accordance with regulations of the De-r 2
Vicer and administratne procedures a.: tum) in an amount exceeding to times - partment of Transportation.
are necesury to physically protect and f 9 ".tiint!!y of such mtternal specthed
% Arn acamst inadtertent entry by any in Appendix C of this r. art shall be 7* (vi) For contamers uhich are accessb
indnidual through such portals. Esit conspicuously posted with a tien or ble 8 only to tndalduals authort:cd to

portals for procened materials shall signs bearint the radiation caution , handle or use them. or to work in the
be equTrea to detret and signal the symbol and the words: * viemity thereof. Prosided that the con-

presence of loose radiation sourecs S tents are identthed to such Individualsw Dansuthat are carried tnmard such an exit
],3$$[,$,$$"g*[[,y, Q :c by a readily cadatie w ritten record.

e
'and to automatically present such nats For manufacturms or process

loose sources f rom being carried out of

t u, or setnitt me for s hien .actiuty is "[ equipment. such as nuclear reactors.
-

the area esomated mus enrichment. etc. reactor components, piping, and tanks.
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PART 20 * STANDARDS FOR PROTECTION AGAINST RADIATION
r

f (4) Each licensee shall, prior to dis- 5 20lM Procedures for picking up, receiv- TABLE or EXEWT ANo TYPE A OuANTITIES
;; posal of an empty uncontaminated ing, and opening packages. ,

,M.,,, ! dC,,,y container to unrestricted areas- (aM1) Each licensee who expects to ,y
remove or deface the radioactive mate- receive a package containing quanti- en *cw u ! &a ce+5sg

a rial label or otherwise clearly indicate ties of radioactive materialin excess of i i
O that the container no lenger contains the Type A quantities specified in i. 1 0' t 0 00'

{ radioactive materials. paragraph (b) of this section shall: 1- 9, "$
(i) If the package is to be delivered ay

to the licensee's facility by the carrier, y i a
make arrangements to receive the vt S '000

]V" "0"- package when it is offered for delivery ***'#* 'I 20.204 Same: exceptions. by the carrier; or

Notwithstanding the provisions of (11) If the package is to be picked up %, .,n,.,,, c v. ao,i ,as .no wcw tore

i 20.203, by the beensee at the carrier's termi- e<s speca ed = 171 * o' J** chaS'et

2 (a) A room or area is not required to nal, make arrangements to receive no-
@ be posted with a caution s!gn because tification from the carrier of the arriv. 'The reportmg requirements in ( 20.205

C of the presence of a sealed source pro. al of the package, at the time of arriv. been ao d by GAO under number

vided the radiation level twelve inches al.
N (2) Each licensee who picks up a (c)(1) Each licensee. upon receipt offrom the surface of the source con-

tainer or housing does not exceed five package of radioactive material from a a package containmg quantities of ra-
carrier's terminal shall pick up the dioactive material in excess of themillirem per hour. n package expeditiously upon receipt of Type A quantities specified in para-

,

% notification from the carrier of its ar R graph (b) of this section. other than
- rival. those transported by exclusive use re--.

(b) Rooms or other areas in hospi- 5 (bMI) Each licensee, upon receipt of f hicle, shall monitor the radiation
tals are not required to be posted with ga package of radioactive material. R levels external to the package. The
caution signs, and control of entrance shall monitor the external surfaces of package shall be monitored a.s soon as4

or access thereto pursuant to the package for radioactive contami- practicable af ter receipt, but no later
( 20.203(c) is not required. because of nation caused by leakage .of the radio- than three hours after the package is

p the presence of patients containing by- active contents except: received at the licensee's facility if re. ~gproduct material provided that there (il Packages containing no more ceived during the licensee's normal
are personnel in attendance who will than the emnet quantity specified m

working hours. or 18 hours if receivedg
= take the precautions necessary to pre- the table in (Mis paragraph,, af ter normal working hours.
Rvent the exposure of any individual to (ii) Packages containing no more (2) If radiation levels are found onradiation or radioactive material in than 10 millieuries of radioactive ma- the external surf ace of the package inf

excess of the limits established in the terial consisting solely of tritium, excess of 200 millirem per hour. or at
regulations in this part. carbon 14. sulfur 35, or iodine 425; three feet from the external surface of

-

(iii) Packages containing only radio- the package in excess of 10 millirem-

active material as gases or in special , per hour,"

(c) Caution signs are not required to form.
,

p. the incensee shall immediate-be posted at areas or rooms containing
radioactise materials for periods of (iv) Packages containing only radio 0 ly notify by telephone and telegraph
less than eight hours provided that (1) active material in other than liquid 3 mailgram, or facsimile, the director of

form (including Mo-99/Tc 99m gener- the appropriate NRC Regional Office
alors) and not exceeding the Type A[* listed in Appendix D, and the final de-4 the materials are constantly attended

Q during such periods by an individual
who shall take the precautions neces. quantity limit specified in the table in; livering carrier.

E sary to prevent the exposure of any in- this paragraph; and 6

10 dividual to radiation or radioactive (v) Packages containing only radion-
''

materials in excess of the hmits estab- uclides with half lives of less than 30 (d) Each licensee shall establish and
lashed in the regulations m this part days and a total quantity of no more maintain procedures for safely open-
and;(2)such area or room is subject to than 100 millicuries. :: ing packages in which licensed materi-

the licensee's control. The monitoring shall be performed asg al is received, and shall assure thatsuch procedures are followed and that
soon as practicable after receipt, butz due consideration is given to specialm

- no later than three hours af ter the instructions for the type of package
-

(d) A room or other area is not re- package is received at the licensee's fa Rquired to be posted with a caution gg . being opened.

, sign. and control is not required for
to a8" each entrance or access pomtroom or other area which is a high ra. hours if received after normal workmgp

i diation area solely because of the pres hours. 52n206 Instruction of persnnnete

" ence of radioactive materials prepared 4 Instruct:ons required for individuals.n
for transport and packaged and la- (2) If removable radioactive contamid working ir. or frequenting any portion
beled in accordance with regulations nation in excess of 0.01 microcuries; of a restricted area are specified in
of the Department of Transportation. (22.000 d:sintegrations per mmute) per A s 19.12 of this chapter.

- 100 square centimeters of package sur L.
:;' f ace is found on the external surfaces
I of the package, the licensee shall im. 4M Storare and control uf licensed
[ med:ately notif y' the final delivermg. matenah in unrestncted areas.
': carr:cr and. by telephone and tele 4 fa) Licensed materials stored in an
; craph, mailgram or f acsimtle, the ap.X innrestrated area shall be secured

propriate Nuclear Regulatory Com C from unauthorced remotal from the
- ' For ex.tmple. containers m locations such

mis ion Inspection and Enforcement'g * 1 ace of storace9
ater h11ed canais, sto:mte s aud.s. ur not
-

cf this part. | tr:cted area and not m storace shall be
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PART 20 * STANDARDS FOR PROTECTION AGAINST RADIATION
tended under the constant surveil y (c) The Commission will not approve (a) 0.05 microcuries or less of hydro #
lance and immediate control of the li g any application for a license for dis- gen-3 or carbon-14. per gram ofposal of licensed material at sea unless .
censee, medium, used for liquid scintillationthe applicant shows that sea disposale.

counting; and* e offers less harm to man or the envi. (b) 0.05 microcuries or less of hydro-~

WASTE DISPOSAL N ([onment than other practical alterna-r
3yg methods of disposa}- onn per gram of animal

g,,,,, tissue averaged over the weight of the5 20.301 Generai requirement. entire animal; provided however.
No licensee shall dispose of licensed . tissue may not be disposed of under-

* material except; a this section in a manner that would*
(a) By transfer to an authorized re. y permit its use either as food for~

a cipient as provided in the regulations 5 20.303 Disposal by release into sanitary chumans or as animal feed.
', in Parts 30, 40, 60. 70 or 72 of this ~ 'semerage systems. (c) Nothing in this section, however.
- chapter whichever may be applicable; No licensee shall discharge licensed * relieves the. licensee of maintaining re-

e rds shosing the receipt, transfermaterial into a sanitary sewerage
. and disposal of such byproduct materi-

(a t s rea illy soluble or dispersible specified in i 30.51 of this chapter;a
y in water; and

(b) The quantity of any licensed or (d) Nothing in this section relievesg (b) As authorized pursuant to other radioactive material released the licensee from complying with.

g i 20.30?; or into the system by the licensee in any other applicable Federal. State and*

N one day does not exceed the larger of local regulations governing any other
paragraphs (b)(1) or (2) of this section. toxic or hazardous property of these

(1) The quantity which, if diluted by _ materials.I~ (c) As provided in i 20.303, applica y the average daily quantity of sewage
,

* ble to the disposal of licensed material $ released into the sewer by the licensee. 5 20.401 Records of sun ey s, radiation"
by release into sanitary sewertge sys. e sill result in an average concentration monitoring. and disposal
tems, or in i 20.306 for disposal of spe. s equal to the limits specified in Appega cific wastes, or in i 23.106 (Radioactiv g dix B. Table I. Col 2mn 2 of this par.. (a) Each licensee shall maintain re-
ty in effluents to unrestricted areas). or

(2 en times the quantity of such of all individuals for whom personnel

~
materiai specified in Appendix c of monitoring is required uneer 5 20.20.
this part: and cr of the regulations in this part. Such

9 20.302 Method for obtaining approval of (c) The quantity of any licensed or h records shall be ke t on F NR -5.
proposed disposal procedures. other radioacttre material released in

(a) Any licensee or applicant for a 11 any one month, if diluted by the aver- gj,g g

cense may apply to the Commission age monthly quantity of water re- legible records containing all the in -

for approval of proposed procedures to leased by the licensee will not result formation required by Form NRC-5.
in an average concentration exceedmg The deses entered on the forms or re-dispose of licensed material in a
the hmits speesfied in Appendix B. cords shall be for periods of time not

manner not otherwis,e authorized in
the regulations in this chapter. Each Table 1. Column 2 of this part; and exceeding one calendar quarter.

-
application should include a descrip-

g tion of the licensed material and any
I (b) Eac'h licensee shall maintain re-;; other radioactive material involved, in. (d) The gross quantity of licensed ", cords in the same units used in this

_

a cluding the quantities and kinds of and other radiosetne material. exclud ".part showing the results of surveys re-[ such material and the levels of radio- ing hydrogen 3 and carbon-14. released " quired by 120.201(b). monitoring re-. activity involved, and the proposed into the sewerage system by the licens- (quired by 1120.205(b) and 20.20Fc)." manner and conditions of disposal. ee does not exceed one curie per year. Und disposals made under il 20.302The application should also include an The quantities of hydrogen 3 andi 20.303. and deleted 4 20.304.8analysis and evaluation of pertinent
Information as to the nature of the en-

carbon-14 released into the sanitary C
sewerage system may not exceed 5 (c)(1) Records of individual exposurevironment, including topographical. curies per year for hydrogen 3 and I to radiation and to radioactive matert-geological, meteorological. and hydro- curie per year for carbon 14. Excreta al which must be maintained pursuantlogical characteristics; usage of ground from individuals undergomg medical to the prortsions of paragraph (a) ofand surface waters in the general area; diagnosis or therapy with radioactive this section and records of bioassays.o

the nature and location of other po- 3 material shall be exempt from any includmg results of whole body count-tentially affccted facihties; and proce* *

dures to be observed to minimize the . limitations contamed in this section, ing examinations. made pursuant to
e g i 20.108, shall be preserved until therisk of unexpected or hazardous expo- *

g Commission authort:es disposition.8"'5*
- 9 20.305 Treatment or dkposal bv inciner b ***

and monitormg which must be main.ation.
-

a
- tained pursuant to paragraph (b) of

No licensee shall treat or dispose of ' this secuon shall be preserved for two
d~ (b) The Commission will not approve licensed material by incineration years af ter comp!ction of the survey
- any apphcation for a heense to recette except for materials listed under except that the fo!!oume records shall
N licensed material from other persons 1 20.306 or as specifically approved by be mamtamed until the CommissionE the Commission pursuant to authorizes their disposition: (t) Re.) for disposal on land not owned by the 1120.106(b) and 20.302. cords of the results of suricys to de-Federal government or by a State gov.
a

ernment. termme comphance with 120.103( a);e 4 20.306 Dispmal of specific mte'
(ii) m the absence of personnel mont. -

Any licensee may dispose of the fol. tormg data. records of the results of
lowing licensed material without surveys to determine external radt-

_

regard to its rad:oactivity; ation dose; and #111) records of the re-

Septamber 1,1982 2010
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PART 20 * STANDARDS FOR PROTECTION AGAINST RADIATION
F

. (1) A description of the licensed ma. tb) 7tcentyfour hou,r notification.-

sults of surveys usec: to evaluate the

release of radioactive effluents to the terial involved including kind. quanti. Each licensee shall within 24 hours
chemical. and physical form; * notify by telephone and telegraph.

ty(2).entironment. A description of the circum, g mailgram, or facsimile. the Director of~

stances under which the loss or thef t the appropriate NRC Regional Office
. e listed in Appendix D of this part of

[(3) Records of disposal of licensed 3 st ement of dis osition or a y incid i o ving ense a ri-

gmaterial made pursuant to il 20.30.. pro
i

* 20.303, and deleted i 20.304 s are to be material intoh ed. Lhave caused or threatens to cause:(4) Radiation exposures to individ-
i maintained until the Commission au- uals. circumstances under which the*dhorizes their disposition. exposures occurred, and the extent of (1) Exposure of the whole body of

~

possible hazard to persons in unres- any individual to 5 rems or more of ra-~
tricted areas; diation; exposure of the skin of the(4) Records which must be main' (5) Actions which have been taken,t ed pursuant t s par b whole body of any individual to 30
or will be taken, to recover the materi-

pd rems or more of radiation; or exposure
o al; and

microform if such reproduced copy or S of the feet ankles, hands. or forearms
(6) Procedures or measures whichmicroform is duly authenticated by have been or will be adopted to pre-g o 75 rems or more of radiation.ort

g (2) The release of radioactive materi-
k alin c neennah W4 U ama#o s cap roducing a ea cen ed ster aand legible copy after storage for the S of 24 hours. would

period specified by Commission regu- (c) Subsequent to' filing the uTitten . over a period
P {xceed 500 t

es he lirr ts spe fiereport the licensee shall also report
o lations. any substantive additional informa-
2 (5)If there is a conflict between the tion on the loss or theft which be. Table II of this part; or

: Commission's regulations in this part. comes available to the licensee, within (3) A loss of one day or more of the
a license condition, or technical speciff- 30 days after he learns of such infor. operation of any facilities affected; o.
I cation, or other written Commission mation. C* approval or authorization pertaining (d) Any report filed with the Com A-(4) Damage to property in excess ofto the retention period for the same mission pursuant to this section shall ; $2.000.type of record, the retention period be so prepared that names of individ -

specified in the regulations in this
uals who may have received exposure E (c) Any report filed with the Com- -part for such records shall apply to radiation are stated in a separate '' mission pursuant to this section shallunless the Commission pursuant to _ art of the report. $ be prepared so that names of individ-
p

1 20.501. has granted a specific exemp'
tion from the record retention reauire- e uals who have' received exposure to ra-

, ments specified in the regulations n ' diation will be stated in a separate-

$ 20.103 Notifications of incidents. E part of the report.this part.

(a) Immediate nottlicafion. Each li- (
~

~

Icensee shall immediately notify by (d) For nuclear power reactors ll-
3 telephone and telegraph. mailgram, or A censed under i 50.21 or i 50.02, the in--

9:0.402 Reports of theft or loss of li e facsimile. the Director of the appropri- cidents included in paragraph (a) andcensed rnaterial, s ate NRC Regional Office listed in Ap- E paragraph (b) in this section shall in
(a) Each licensee shall report by *;pendix D of this part of any incident ' addition be reported pursuant t,o

intciving byproduct. source, or special Q50.72.telephone to the Director of the ap-
nuclear material possessed by him andpropriate Nuclear Regulatory Com-

k mission Inspection and Enforcement h may have caused or threatens
N Regional Office listed in Appendix D . - 60.804 [Resersed]

-

E of this part. Immediately after its oc- l 20.405 Reports of overexposures and ex-_

currence becomes known to the licens- (1) Exposure of the whole body of
any indnidtlal to 25 rems or more of 6 (a)ensite lesels and concentrations,

c
ee. any loss or thef t of licensed materi- In addition to any notification re-al in such Quantities and under such radiation: exposure of the skin of the g uired by 1 20.403, each licensee shallq
circumstances that it appears to the 11- whole body of any individual of 150 m

make a report in writing within 30censee that a substantial hazard may rems or more or radiation; or exposure $ days to the Regional Office listed inresult to persons in unrestricted areas. of the feet. ankles hands or forearms * Appendix D of this part. with a copy-
g' of any individual to 375 rems or more to the Director of inspection and En.
a of radiation; or forcement. U.S. Nuclear Regulatory

(2) The release of radioactive materi. Commission. Washington. D.C. 20555e~

(b) Each licensee wno is recuirea to 5 al in concentrations which. if averaged J,f:
make a report pursuant t 3 paragraph I. oter a period of 24 hours, would ."
(a) of this section shall, within thirty exceed 5.000 times the limits specified (1) Each exposure of an individual

di io me ess of he applicaby(30) days after he learns of the loss or for such materials in Appendix B.
3 thef t, make a report in writing to the Table II of this part; or

I cense; (0) each exposure of an indi." appropriate NRC Regional Office (3) A loss of one working week or
[ listed in Appendix D of this part with more of the operation of any facilities vidual to radioactive material in excess
-copies to the Director of Inspection af fected; or of the applicable limits ino
' and Enforcement. U.S. Nuclear Regu- it :0.103(a)(1). 20.103(a)(0). 20.104(b)

latory Commission. Washincton. D.C. 2 or the license;(3) levels of radiation or
concentrations of radioactive material20555. settmg forth the followmg in * (4) Damace to property in excess of in a restricted area in excess of any-

formation: g $200.000. 7 other appiteable limit m the license:
for burial of ; (4) any incident for which notification.

. smal c nti e og j ce e matenals m soll. 15 required by i 20.403; and (5) levels
' Notice of us Metion appears m the Frundt of radiation or concentrations of radio-
Rtc15MR of October 30.1980 #45 FR *iti6h active material tu hether or not involv-

gig September 1.1982



PART 20 * STANDARDS FOR PROTECTION AGAINST RADIATION

quarter of calendar years 1979 and 5 20.408 Reports of personnel monitonnging excessive exposure of any individu- 1980. submit to the Director of Man-
'

on termination of emploi ment oral) in an unrestricted area in excess of agement and Program Analysis. U.S- work.
'

ten times any applicable limit set Nuclear Regulatory Commission,forth in this part or in the license. Washington, D.C. 20555, the reports (a) This section applies to each
k Each report required under this para- specified in paragraphs (a) and (b) of person licensed by the Comm:ssion to:
; graph shall describe the extent of ex- this section covermg the pre (1) Operate a nuclear reactor de-
a posure of individuals to radiation or to endar years 1978 and 1979.,,cedmg cal ~ signed to produce electrical or heat;
' radioactive material, including esti- (a) A report of either (1) the total - energy pursuant to 150.21(b) or~

mates of each individual's exposure as number of individuals for whom per g i 50.22 of this enapter or a testing fa-required by paragraph (b) of this sec- sonnel monitoring was required under cility as defined in i 50.2:r) of this
tion; levels of radiation and concentra- t 20.202(a) or i 34.33(a) of this chapter - chapter;

e

tions of radioactive material involved; durmg the calendar year: or (2) the (2) Possess or use byproduct materi-the cause of the exposure, levels or total number of individuals for whom al for purposes of rad.ography pursu-
concentrations; and corrective steps personnel monitoring was p.ovided ant to Parts 33 and 34 ;f this chaoter;taken or planned to assure against a during the calendar year: Prot ided. ~

recurrence. hoicerer. That such total includes at*
least the number of individuals re. -

(3) Possess or use at any one time.quired to be reported under paragraph for purposes of fuel processmg fabri-~

(D) Any report filed with the Com. (ax1) of this section. The report shall ,

mission pursuant to paragraph (1) of indicate whether it is submitted in ac- cating, or reprocessing, special nuclear
material in a quantity etceedmg 5.000this section shall include for each indl. cordance with paragraph (a)(1) or =

vidual exposed the name, social secu. (a)(2) of this section. If personnel grams of contained uranium 235. ura-
nium-233. or plutonium or any combi-rity number, and date of birth, and an monitoring was not required to be pro E nation thereof pursuant to Part 70 ofvided to any individual by the licenseeestimate of the individual's exposure, t

The report shall be prepared so that under il 20.202(a) or 34.33(a) of this as c er.
this information is stated in a separate chapter during the calendar year, the ;
art of the report licensee shall submit a negative report waste at a geologic repository oper-
(c)In addit!on to any notification re. 4. Indicatmg that such personnel moni. ations area pursuant to Part 60 of this

quired by 1 20.403, each licensee shall y toring was not required. chapter; or

make a repcrt in writing within 30 (b) A statistical summary report of -

days to the appropriate NRC Regional & the personnel monitormg information '

-
- recorded by the licensee for mdivid- (5) Possess spent fuel in an inde.

U11 ce listed in Appendix D, with a uals for whom personnel monitoring pendent spent fuel storage installation*

copy to the Director of Inspection and was either required or provided, as de - (ISFSI) pursuant to Part 72 of this,,, Enforcement. U.S. Nuclear Regulatory scribed m paragraph (a) of this sec- % chapter; or2 Commission. Washington. D.C. 20555. tion. indicatmg the number of individ 2 (6) Possess or use at any one time,
,,

i of levels of radiation or releases of ra* uals whose total whole body exposure 8 for processmg or manufacturmg for (,e dioutive material in excess of limits recorded durmg the previous calendar $ distribution pursuant to Parts 30, 32
I, specified by 40 CFR Part 190. "Envi- year was in each of the following esti ' or 33 of this Chapter. byproduct mate-ronmental Radiation Protection mated exposuae ranges:
Standards for Nuclear Power Oper- rialin quantities exceedmg any one of
ations." or in excess of license condi- the following quantities:

.,s,, otions related to compliance with 40 ** '' ** |,'C ?'"" ''''' =><.e,

CFR Part 190. Each report required ' * " ' ' ' ' ' "-

under this paragraph shall describe ,

| C;'||f, *the extent of exposure of individuals
__ ;__ asso%c oe 'g,,,,,,,,,

u,,y,u ,.nso ,,s tr,, c ,
to radiation or to radioactive material; o i io 0 2s

_,

levels of radiation and concentrations M5mC5
- _ _ - - c, ij7 _ _ )'

,

- cas, 60 i

of radioactive material involved; the $". I _ l. _ CE _ - -G 8 'ja,, qJ,cause of the exposure levels or con- s ie z v.s ,,3 _ f.Z1 Z._ _ _.__ ,ocentrations; and corrective steps taken 2m3 - - - - moa es

rence. including the schedule for _ , 7 i 7]Q'{ _ _ . .-
_ ,moor planned to assure against a recur- ,3y - -j yse _ _.

,

achieving conformance with 40 CFR su7 -
Part 190 and associated license condi- ps8

.-- - m, cm e -., . u. . wees, co a m e.

g-|g' ge;"',g,'.'|,2/g512,,"fg"gtions. _ _

,; sii. ., wu es in ,- se :. . can 4n e w oa,,,o. _,_ _ __ _,-

, , , , , , . ~ + *'s

is to 12 __ _ - . - : (b) When an individual termmates5 20.406 [ Reserved] 12 - - - - - ' ~

2 employrntnt 'aith a licensee describe~

5 20.807 Personnel monitoring reports. ,,,a .s..,,y, ,.2,. . .. ...cu, ev,a. := in, vaves %, .a,no . in paragraph (a) of this section. or an
.in

, n ,, , ,, n 9 ,
Each person described in i 20.408 of ind;vidual assicned to worx in such a

this part shall, within the first quarter The low exposure range data are re- licensee s facihty but not employed by
- of each calendar year. submit to the quired in order to cotain better mfor- the licensee, completes the work ad-

Director of Management and Program mation about the exposures cetually signment m the licensee's f acility, the
licensee shall farmsh to the Director* Analysis. U.S. Nuclear Regulatory recorced. This section does not require

2 Commission. Washington. D.C. 20555, improved meniarements.
; the reports specified in paragraphs (a)

:Tne commiss:on will o aluate the dataand (b) of this section covermg the ' A heensee t hese beense expires er termi- oba:ned for 1978 and 1979 pursuant to thisprecedmg calendar year.' All other nates prior to, or on the b.st day of the cab paracrarn. ar.d the eenefits derned there.
Persons specifically licensed by the endar sear, shall subm:t repcrt.s at the expt- fro n and may tane action including pubh-Commission shall. withm the fim raum or termanan or us brerce. caser- cat.on c! nouce of proposed rulemacne. to

%

ing that part of tha year during % hich the
f acense w as an ef f ect.

extend er cinerarse mod.|y this reportirig ~

requirement.
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PART 20 * STANDARDS FOR PROTECTION AGAINST RADIATION
#

j of Management and Program Analysis, any rule, re'gulation. or order issuea
,

U.S. Nuclear Regulatory Commission'
-

thereunder, or any term, condition, or
,

- Washington. D.C. 20555, a report of limitation of any license issued there-
the individual's exposures to radiation . under, or for any violation for which a
and radioactive material, incurred O license may be revoked under section

; during the period of employment or E 186 of the Act. Any person who will-
; work assignment in the Itcensee s fa. A fully violates any provision of the Act
; cility, containing information recorded ,* or any regulation or order issued
6 oy the licensee pursuant to thereunder may be guilty of a crime

il 20.40lta) and 20.108. Such report
; shall be furnished within 30 days after and, upon conviction. may be punished

by fine or imprisonment or both. as
the exposure of the individual has provided by law.been determined by the licensee or 90
days af ter the date of termination of -

employment or 'vork assignment,
whichever is earlier.

~

w

6 20J09 Notifications and reports to indi.
viduals.

(a) Requirements for notifications
and reports to indwiduals of exposure
to radiation or radioactive material are

, specified in i 19.13 of this chapter.
; (b) When a licensee is required pur.
a suant to !!:0.405 or 20.408 to report
E to the Commission any exposure of an
4 individual to radiation or radioactive
f 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 i 19.13(a) of this chapter.
-

(q ',
~

EXCEPT!oNS AND AnettroNAL
REQUIREMENTS

$ 20.501 Applications for exemptions.
The Commission may, upon applica.

tiors 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.
* ized by law and will not result in.

[ undue hazard to life or property.
A 0 20.502 Additional requirements.

The Commission may, by rule, regu-
lation, or order, impose upon any 11-
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.

I

ENroactutNT
-

N

E 20.601 Viol.ations.
An injunction or other court order

may be obtained prohibitinc any viola-
tion of any provision of the Atomic

:: Energy Act of 1954. 'as amended, or
Title II of the Energy Reorganization

x Act of 1974. or any regulation or order
- issued thereunder. A court order may

.

O be obtained for the payment cf a civil NOTE The reporting and record keepmc!

reprements tontamed m this part hacpenalty imposed pursuant to section
234 of the Act for violation of section !"*" apprmed by the Gener.tl Accountmg

53.57.62.63.81.82.101.103.104.107.
or 109 of the Act, or section 206 of the Of6cc under D-1802:5 ano0433 (Room.ana ines4 tEnergy Reo ganization Act of 1974, or

20 13 September 1,1982
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Note 1.-Prolactfen factcre fw respirators.
as may b. approved by the UA Barre ed
Mmes/ National inautute foe Occupahonal
Safety and Health (MOSH) accordas to
appbcable approvals for resptrators for type
and mode of use to proteca asamst arbome
radionactides. may be used to the eutent that
they de not euceed the proteenen factor,
hated in thae table. The protectwo factr.s
hsted as staa table may not be approprtate no
circumsta.ces waere cheamcal or other
respiraturv hasards eust m addation to
radiological hasards Th selechon and we of
respiretors for these circumstances should
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Noes. 3-Radioactive czmtaminants for
which the concentrataoa values an Table 1.
colt rnn 1. Append.m 8 of this part are based
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at lusher cnocentra tions Under these
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APPENOlX C-Continued APP DM onhmed

Y * ' * * * ' e "sm,aier

T.c,- w,99Mangaw5e 10 10Te m 125mMancanesey 10 10
Yeaurwrm127m 10MertwY-197*

percure197 # Tenurum 127 100
Teaw=m 129mpercury 203 ' M 10
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top ig3 , 100 Ts* t 25. 10Paudem103 100 Tungsle*181 10Panaewn109 100 Tungsten-165
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APPENDIX D-UNITED STATES NUCLEAR REGULATORY COMMISSION, INSPECTION AND

ENFORCEMENT REGONAL OFTICES

Addre Te4ephone (24
hours a cay)

Regon | Connecdcut, Defaware. Drstret of Cohen. Region i USNRC. Offce of Inspecnon and Enforce- (215) 337-5000
ba, Maine. Maryland, Massachusetts. New rnent. 631 Park Ave., K.ng of Prussa, Pa 19406.
Jessey, New York, PennsyNania. Rhode Island,
and Vermont.

Rag on 11. Alabama. F4onda Georgia, Kentucky. Region !!, USNRC. Offee of Inspecfon and En. (404) 221-4503
Miss'ss.pp. North Carokna, Puerto Rco Soutn forcement 101 Manetts Street, Sude 3100. Atter*

* Caroiina Tennessee, V<gna, Virgo tstands and te,Ga 30303.
E West Vergenia.
' Regon til. Ilhnors. Indiana. Iowa. Meegan, Minne. Region lit, USNRC. Office of Inspecten and Erw (312) 932-2500*

scta. Missoun. Oh.o, and Wscormrt lorcement. 799 Roosevett Rd., Glen Eltyn. 181.
60137.

Regon IV. An| ansas. Colorado, idaho, Kansas. Lou.Rogon IV, USNRC, Offce of Inspecton and Er> (817) 465-4100
estana. Montana. Nebraska, New Menco. North forcement. 611 Ryan Pl,ua Dr., Surte 1000. Ar-
Dakota. Oklahoma. Soutn Dakota. Texas, Utah, engton, Ten 70012.
and Wyormng --

Reg'on' V: Alask a. Arcona. Catfore. Hawes, Regon V. USNAC, Office of Inspection and En. (415) 943-3700 -

Nevada Oregon, Wastungton, and U.S. terntones forcernent.1450 Mana Lane. Surte 210 Walru
and possewons m the Pacrfc. Creen, Cahtorna, 94596.

,

.
-
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ss AlmMtu% f uet thoi LCiturd AGAIP!bf HADI AllON (PAH 4 ;tu).f u teLth,4f. 'lufdS ANU.f fi

x". J -( Wastiingtort. D.C. 20555 REPOR TS TO WORKERS; fNSPECTION3 (PART Ul; EMPLOYEE PROI N 1yy
Th2 Nuclear Rigulttray Commissioa (NRC) in its Rutes and Regulations: Part 20 has es' 4; - () ' ^ E E E ][ * - for your prot 3ction against rade.ation huards from radioactiwp entterial under licinse 6sa oy the NRC;

standards

5 j %yd, /edh
'

| L y Part 19 has estabhshed certain provisirms for the options of workers engaged an NRC licensad activstres;
8 " "

c;*$*' ' */
Paris 30. 40, bo, and other parts contaimag provisions related to employee protection.
POSilNG REQUIREMENTS Copees of this notece inust be posted in a sufficeent number of places inee..e
every estabinhment where actsvities hcensed by the f.HC are conducted, to permet employees to observe e
copy on the way to or from their place of employment.

.____ _ _ ___ _
_

_ _ -

0 R EMPLOVER S WHAT IS COVERED BY report it you receeve an esposure e,ons issued thereunder, or the terms and shall, where descriminahan has SABOTAGE OF NUCLEARRESPONSIBILITY THESE NRC REGULATIONS inencessef anyappucabseismitas ot the employer s hcense witn regard occurred. issue an order proveding FACILITIES OR FUELset torth an the regulations or m the
licef se lhe bassC hmets for ep

' to radiological working cond tions in rebet to the ernployee if relief is riotVous e#gt 0,eris rNuotJ to- t Limets on e sposuit to f adiahon
which the worker is engaged, may provided by other means of selflement. The amended Alomic Energy Act, sec-t amt enese t. Ac ressai.ons and ""d'88'**'''''***"*''"

posure to ernploven n sei forth request an enspect'oa by s'ad'ng a '*" "" " "irse conoihons of nos P.nc hcense " 5'"'''J 8"h a*""'''d *"''; PROTECTION OF6n section to iot 20103. and e nohce of the aneged violation to the 898'nst my momduat *no mientionartyto et .orm under ine hcense . 2 wasums to te tahp altM aC- *20104 of the Part 20 reguiahons. appropriate United States Nuclea, INSPECTORS and warfuny destroys or causes2 Posio< ome*ise make avadatse ''#"'''''D'""
3 Personnel momton' ng. survey 3 T hese sectens spec ty hmits on Reguuiary commimon Regional Of The amended Atom 6c Energy Act, D"V8''al d8**08 C' attempts to do so.to >:u a Copy of trte P.RC segJa, esposure to rad.ation and es- f ace bhown on map belon) T he request section 23$. provides Cnminal to any produchon. Uhlalahon, or mastefans. ucenses ed oevat#g 8"d 'Qu'P**"'- posum io concentiabons et* C*"'' " S'9"S '*beis. and s'4'' musi sei tonn the specihc orounds tor penaihes against py individuai nho 8' '*G'laCddy hcensed under the act, -p.oce tures .h.ch appiy to .c h radioactive matenai m air

you are eng aged in, an0 enpla.n d#'"E ine nohce. and must be signed by tne ha's, lorcibly assausts resists. op- C'**'""'**""*8 '*D
gar less oflocat@n. '"''**'2. If you west where pegsonnel wosher or the representative of frie pows. empades, antimidEes of in-the., f ecy s'ons to you I *E SW I EW3- monetof ma ss required pursuant workers Dunno mspechons. NRC terfere s with any person who performs3 Po ,t f 6hc e s ot Naboa mwolving ph ns for .ovhets regarding to Sect.on 20 202;

raSC, log C 43.odhirig cond+1* ores s- inspectors mar confer pnvately wath any 4nspections ahichtflate related te(a) your employer must give you 8 workers. and any wort et may bring to any actmfy or facenty bcerised by thepropcseJ trpos. hon of ci,si I U"I'tses "pectected achwities',
written seport of your radiation the attenhon of the inspectors any past Commiss on, and (2)are carried out to***t '*p*ur 5 '"* * '"O * G' *-a monius e"nmann againn

pena sies and o,de,s
esposures upon the termina- or present condason which he beneves satisfy reau rernents urader the Atomic4 pena n ' rom discrimina'or y a:Is t n cgoo, e,npioyment, ,e coni,,oo,,d ic o, caos,d any ,,olahon gne,gy Aciorurcerany otner rederas''"D'

'e"d ac8'''be 5.
5 *"O "G89' '" '"ap.nst errpio,ces *no p o. ice you awueit it, and as deserced above law coverms tne safety of hcensedO'c''c'er.icemahon to NRC tre ,our empiover must savise

9 '* *"* 8 EMPLOYEE PROTECTION '''d'"'8"'"''''*''''*8***"''YOUR RESPONSIBILITY as a source of rehet in"Ine event ofyov annuany ot rouv enposure
matenais. The acts descreed aboveAS AWORKER lo radiahon, if you request it. It an employee tieheves that discrim-d.sc r. min tion. an ,,e criminal not only it taben againsta

Y Ju s' ow o ta%4.ar le p3u'scit .itri 10 Re d'f 3 maltt"s. INSPECTIONS "'*"""''*"*"*"*'*"9'9'"8 '"50'5"o" D*''*""*' *ho are engagedi

in the * protected activities" sa8d in the performance of such enspechonersse p.o..s.ons ol ine N AC regsta. REPORTS ON YOUR ^"*C'*'"'S""J'''"*"****'85"D' emplovees mar. *"an M c*3 0' **t.ons and iw operahng prcceJu es R ADI ATION EXPOSURE duties. but aiso it taken against inspec-r 8"' ""P''"* * * * ' * " ' ' ' ' " * ' d''*"'"*'*F*C''"'***'"P'**"'*""ehe NRC In adJ." hon'. any worker of hon p'rsonnei on account ot suen.niCn af ply to tPe .ork you are en-
NSTORY tne Department of LaDor. Employment duties.g e s e vou stouid aser.e meir MG4 5'rt2'''8 0' *0''"S *"O Standards Administration.wa;eandce aos ons ter you< o.6 cruiect.on and 1 Ir e NRC regulations requere that behe tes Inat tr'ere is a viotahon of Ine Hour Omsen. The Department ofg/3tet hon el WCiu to .o'6 r s your emtloyer g*ve you a written .lomic E nergy Act of 1954, the regula- Labor shall conduct an mwestigJtion
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UNITED STATES NUCLEAR REGULATORY COMMISSION REGIONAL OFFICE LOCATIONS
A representateve of the Nuclea, fic.palator y Commm.on c.m t,e runt.icled at the f olio.ung adikesses and teh phone numbers. The Regionial Office will accept cortect se.ephone calls from

emplovm who wish to regnier compiamts or concnns about udiological wosking conditions or other matte,s rega,d.ng comphance with Commission rules and regulations.
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RADIOACTIVE MATERIALS:

O ORDERING, RECEIVING, DISPOSAL AND RECORD-KEEPING

A. 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".

CB . Receiving

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

2. .lndividual opening package must wear. protective. clothing.and gloves.

3. Note' external condition of package and record on the Record of Order
and Receipt of Radioactive Materials. 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 testO 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 11guld

,

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 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..

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.-

O

- --



a. Wipe test with filter paper using forceps. Assay the filter

fl . paper with a liquid scintillation counting system. If counts
'I 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 been 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 ttat all radioactive material is properly disposed of
er permitted to decay in a well shielded area. The RSO shall keep accurate
records of disposal and decay.

O
:
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. . - - RECORD'0F 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 Tes't Result: c.p.m.
'

-or GM Survey Result: 3 Feet: c.p.m.
82P only

,

Surface: c.p.m.'
.

[O'1;

Inner Container:

GM Survey at Surface:. c.p.m.

Wipe Test: c.p.m.
,

e

-|

.
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;

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

(a3

.

o
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