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BOEHRINGER MANNHEIM DIAGNOSTIC

RADIATION SAFETY MANUAL
,

PURPOSE:

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

This manual will provide the employee with the rules and regulations
governing the use of radioactive material within Boehringer Mannheim
Diagnostics. In addition, Regulatory Guidelines and Regulations of the
Nuclear Regulatory Commission are also provided.

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

In addition, the Radiation Safety Of ficer, is available for questions. You
have the right to see copies of the Nuclear Regulatory Commission licenses
that allow us to use radioactive material. You also have the right to all

(''T NRC inspection reports and reports of any defects found. You will also
(,,/ have available copies of the most recent film badge reports for your

inspection.
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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 Boehringer Mannheim Diagnostics Group 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 President of the Division.
d

1.3 Meetina-Frequency
i

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

1.4 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.
i

| 2. Review the training and experience of any individual who uses
radioactive material and determine that the qualifications aret

} sufficient to enable them to perform their duties safely and in
accordance with NRC regulations and the conditions of the license.

f

3. Establish a program to ensure that all. individuals whose duties may
require them to work in the vicinity of radioactive material (e.g.,i

| warehouse and housekeeping personnel) are properly instructed as
; required by Section 19.12, of 10 CFR Part 19.
T

4. 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;

i procedures and management control system.

: O
k
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7. Recommend remedial action to correct any deficiencies identified inf-() the radiation safety program.

8. Maintain written records of all committee meetings, actions,
recommendations, and decisions. *

.

9. Ensure that the byproduct material license is amended, when necessary,
prior to any changes in facilities, equipment, policies, procedures,
and personnel.

1.5 Membership

Membership shall be Director of QA and RA, Radiation Safety Officer,
Assistant Radiation Safety Officer, Receiving Department Supervisor,
Microbiology / Immunology Production Supervisor, Analytical Services
Supervisor, Shipping Supervisor, and other individuals listed on the
materials license as users of licensed materials.

1.6 Quorum and Voting Requirements

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

2. A unanimous vote of the members present shall be required for
approval. A dissenting vote will commit the dissenter to a proposal
for further study.

( 2.0 THE RADIATION SAFETY OFFICER
(_ (RS0)

2.1 Authority

The Radiation Safety Officer derives authority from the President of the
Division regarding measures to implement radiation protection and control
within Boehringer-Mannheim Diagnostic Group.

The Radiation Safety Officer shall have the authority to immediately
suspend any procedures involving radioactive materials 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

I iG properly instructed as required by Section 19.12 of 10 CFR Part 19.

-2-
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4. Monitor ordering and receiving of radioactive materials and audit !

records pertinent thereto. To provide Shipping and Receiving with 's

Control Procedures.

5. To provide personnel monitoring for appropriate individuals and to
maintain personnel exposure records. '

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

7. To review all proposals for usage of radioactive material.

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

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

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

11. To perform periodic leak testing of sealed sources.

12. To obtain and maintain all required licenses and registrations for use
O of radioactive material by Boehringer Mannheim Diagnostic Group.
V

3.0 LICENSING REGULATIONS

3.1 Government Regulations

By product radioactive material may be used only under specific or general
licenses issued by the United States Nuclear Regulatory Commission. The
regulations covering the procurement of licenses are published in Title 10,
of the code of Federal Regulations. We also operate under Indiana

t Regulations HRH-2 (6-25-78), Regulation for Radiation Control. Copies of
these regulations are available from the Radiation Safety Officer.

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

3.2 Boehringer Mannheim Diagnostics Group Regulations

No persons may use within, or bring into Boehringer Mannheim Diagnostics,

! Group any radioisotopes in amounts which would ordinarily require a specific
license from the Nuclear Regulatory Commission without authorization from
the Radiation Safety Officer.

|
1
|

| -
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''T 3.3 Responsibilities of approved Users are:(d
,

'

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 the laboratory
or surrounding environment.

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

6. Limitation of use of radioactive material under his permit to those
over whom he has 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 film. badge service for persons under his control when such
coverage is required.

9. The Approved User shall jointly bear the responsibility with female
employees under his 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 Boehringer Mannheim Diagnostic Group who uses _ radioactive
material has a responsibility to:

1. Keep his exposure As Low As Reasonably Achievable and below the
maximum permissible exposure (100 mR/wk).

2. Wear _the recommended radiation detector for personnel monitoring.

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 (.eust read
the Radiation Safety Manual).

,

O'

V'
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<- 5. Survey his person for radioactivity and remove all loose contamination
(,s) before leaving the laboratory.

6. Use all recommended radiation safety protective measures.

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

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

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

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

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

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

4.0 PROCUREMENT OF RADIOACTIVE MATERIAL

(~N- 4.1 Requisitions
,

1. All requisitions for the purchase of radioactive material must be ;- ''

s

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 are to be observed in Control Procedure No. 6 for all,
incoming shipments of radioactive materials. See Appendix 1.

.

4.3 Procedure for Opening Packages Containing Radioactive Material

1. Packages containing non-exempt quantities of radioactive material
labeled according to Control Procedure Number 6 in Appendix 1 are to
be opened only by authorized individuals.

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

3. Note external condition of package and record on package receipt form.
If package is wet or stained, immediately wipe test the package
surface with filter paper and forceps. Assay the filter paper in a
scintillation crystal detector system (for gamma emitters) or in a
liquid scintillation counting system (for beta emitters). If counts
are above 22,000 dpm, notify Radiation Safety Officer and do not open
package. Record wipe test result.

A
U!
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(''T 4. Packages containing tritium, carbon-14, sulfer-35 or other low energy
\_ / beta emitters in quantities exceeding those in Appendix 2 must be wipe

tested. Assay the filter paper in a liquid scintillation counter and
record results.

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

a) Measure exposure rate at 3 feet from package surface with thin
vindow 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, proceed as in Step

a) (above).

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

a) Wipe test with filter paper using forceps. Assay the filter
paper with a scintillation crystal detector system. If counts
above 22,000 dpm, notify Radiation Safety Officer.

O 7. Af ter package has been surveyed, complete the remaining sections on
the package receipt form.

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

'
5.0 TYPES OF AREAS

5.1 Restricted Area

Any area access to which is controlled for purposes of radiation protection
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.

|
->

i
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''} 6.0 PROPER LABELING PROCEDURES
w/

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 conventional three bladed design and
shall employ the colors magenta (or purple) on yellow.

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

2. An area in which a major portion of the body could receive in any one
hour a dose in excess of 100 mrem must 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 used
(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: RADIOACTIVE MATERIAL". When such containers are used for[''T storage, the labels must also contain a statement of the quantity and kind\~ ' of radioactive material present as well as the date on which such a
quantity was present.

7.0 PERSONNEL MONITORING

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 Maximum 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. Doses to the whole body, etc., of individuals in excess of 1-1/4 rem
f-' 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 18 must not 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 or 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 millires to the whole body in any period of'one calendar year,
which corresponds to 10 millires/ week. If it can be shown that no
nonoccupationally exposed individual could. receive in excess of 500

,

'
millires in one year, radiation levels higher than 10 millirem / week '

are permitted in a given unrestricted area, but the does to the whole (N
body must not exceed 2 millires in one hour or 100 millirem in one Iweek.

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

7.3 Methodology-
-

- 1. Personnel monitoring will usually take the form of film badges which
are to be worn on the chest or waist. They shall.be_ mandatory _for_all,

-

individuals working in restricted treas. When the hand dose may
exceed 25% of ~the relevant limit ~,~ ring or wrist badges must be worn.
(See Appendix 3- Request for Film Badge Service).

2. In areas where the nature of the radiation or the level of exposure
may be unusual (e.g. High Radiation Area), pert.onnel monitors of the

.

ionization type should be worn and the readings recorded daily.,

|. 3. When deemed necessary. by the Radiation Safety Officer, bio-assayj. procedures, such as' urinalysis or breath analysis, may be instituted.
4. The' film badge is not to be worn when the individual is undergoing

diagnostic or. therapeutic radiation exposure.
i

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

.

| 6. In'the absence of evidence to the contrary, missing films will be
. .

treated as having received the fraction of the maximum permissible
; dose proportional to the time period.in question.
i

7. When a personnel radiation monitoring film is lost, immediately notify.
; the Radiation Safety Officer. A new radiation monitoring film will

. then be issued so that personnel monitoring may continue without
- interruption.

4
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8. Personnel radiation monitoring films are not to be worn except by the
person whose name appears on the film packet. Visitor dosimeters are

- available from the Radiation Safety Officer upon request to monitor
visitors, new personnel, and for individuals who have lost a

;

previously issued badge. '

9. Upon termination of employment at Boehringer Mannheim Diagnostic
Group, the radiation monitoring film and film holder must be returned
to the Radiation Safety Officer.

7.4 Records and Reports

1. Permanent records of film badge exposure will be kept by the Radiation
Safety Officer. Copies of such reports will be distributed monthly,
by department, to departments having monitored individuals.

2. In any instance where an individual's monthly exposure exceeds 200
arem, the Radiation Safety Officer will notify the individual or his
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 0fficer 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 Area Monitors

Areas in which sealed or unsealed sources may give rise to radiation levels
such that a whole body exposure is ' excess of 5 mR in one hour is possible,
are required to have on hand and in operating condition a calibrated
monitoring instrument capable of measuring the exposure or dose rate for
the type and energy of the radiation in use.

8.2 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 detecting 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 8 8eter, eXCept that it shall be capable of -

5detecting 0.05 microcuries (10 DPM) of the radionuclide in question.
r

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..

LO
.

I
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O 2. All survey meters used routinely in the radiation safety program mustd 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.

8.3 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.i

The radionuclide records of the user will also usually be checked at.

this time.

: 2. -Laboratory areas where only small quantities of radioactive material
are used (less than 100 p Ci) must be surveyed monthly.

3. Dispensing areas will be surveyed after dispensing is completed.

4. The weekly and monthly surveys shall consist of:

a) A measurement of radiation levels with a survey meterO sufficiently sensitive to detect 0.1 mR/h.
'

b) A series of wipe tests to measure contamination levels. The

method of performing wipe tests shall be sufficiently sensitive
to detect 200 dpm.

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

6. Areas sha be cleaned if the contamination level exceeds 200
dpm/100cm

9.0 RULES FOR THE SAFE HANDLING OF RADIOACTIVE tiATERIALS

9.1 Protection from External Sources

1. The external radiation hazard can be reduced by considering three
factors; time, distance and shielding. These factors must be balanced
against each other in every situation. For example, doubling the

f 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. Increasing the working' distance from a
source can be achieved through the use of remote manipulators.!

2. Continuous monitoring is the best method of. evaluating the hazard and_p thereby reducing exposure. Users of radionuclides should have on hand
V adequate survey instruments to keep a check on operations, and should be

.

-10-
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;~ thoroughly familiar with appropriate survey methods and requirements(g) for instrument maintenance and calibration (see section 8.2). Persons
issued monitoring equipment (film badges, etc.) shall wear this
equipment at all times when in restricted areas. Such equipment
should not be worn home.

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

4. 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 Prevention of Internal Contamination

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

2. Careful techniques and extreme personal cleanliness are the primary
means of preventing contamination and entrance of radioactivity into

O the body. Therefore, the following rules should be observed in areas
where unsealed sources are stored or used:

a) Eating, drinking, smoking and use of 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 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 exervised to avoid skin contact with radioactive
materials when using organic solvents since such solvents may
make the skin more permeable.

| -11-
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' ! ,j) Auxiliary containers, blotters and covers (plastic-backed

absorbent paper) shall be used whenever there is the possibilitys
of a spill or contamination.

'

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

j) Contaminated equipment or equipment suspected of
contamination must be isolated in a designated lab or

i storage area and should be monitored before being removed
from the laboratory. (Extraneous equipment should not be=

brought into the area containing radioactive material).

k) Removable contamination must not be allowed to remain,
especially on floors. This is especially important in areas('') where shoe covers are not routinely worn. (Removable\s- contamination is taken to mean greater than 200 dpm as
dgectedbyastandardwipetestonasurfaceareaof100

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 Leak Testing of Scaled Sources-

1. Any sealed source containing byproduct material, other than
hydrogen-3, with a half-life greater than thirty days, in any form
other than gas, and containing more than 100 microcuries of beta
and/or gamma emitting material or more than 10 microcuries of alpha
emitting material, shall be tested for contamination and/or leakage
prior to use.

-

2. The leak test shall be capable of detecting the presence of 0.005
microcuries of radioactive material on the test sample.

3. Required leak _ testing of sealed sources shall be performed at
; intervals not to exceed six months.
,

-12-
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4.

tot Records of leak test results shall be kept in units of microcuries.

; 5. If a leak test reveals the presence of 0.005 microcuries or more of
removable contamination, the sealed source shall be withdrawn from use

: immediately. The source will then be decontaminated and repaired or
disposed of in accordance with NRC and hospital regulations.

J

| 6. Leak testing of sealed sources shall be performed or supervised by the
i Radiation Safety Officer.

9.4 Storane of Radio' active 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
i 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 ini

_

j Section 7.2. Whenever possible, the exposure rate at one foot from
the container (s) should not exceed 2.5 mR/h.t

!

3. Containers must be properly labeled and warning signs posted where,

necessary.
!
: 4. Suitable precautions shall be taken so that the probability of an
( explosion in the storage area, which would cause the dispersion of the

radioactivity, is vanishingly small.

9.5 Transportation of Radioactive Materials on the Company Premises

; 1. Radioactive materials requiring a " CAUTION: RADI0 ACTIVE MATERIALS"
label must be enclosed in shatter proof carrying cases or containers,

| (preferably metallic) before being transported through corridors.

| 2. Containers for the transportation of beta sources requiring a
j " CAUTION: RADI0 ACTIVE MATERIALS" label must be thicker than the'

maximum range of the beta rays,
i

| 3. Gamma-ray emitters shall be transported in closed containers, shielded
! if necessary, such that the dose-rate at the surface does not exceed
j- 200 aren per hour, and the dose-rate at one meter does not exceed 10-

ares / hour.,

,

! 10.0 RADIOACTIVE WASTE DISPOSAL

f 10.1 Storate of Radioactive Wastes

1.- Each laboratory or production area should maintain a metal waste can
preferably with a foot operated lid, which must display a " CAUTION:
RADI0 ACTIVE MATERIALS"-label in a prominent position. The use of a

O disposable liner is recommended in order to minimize contamination of
the waste can. Where there is a large turnover of waste, it is

-13-
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advantageous to maintain separate cans for combustible and.

tr''i. non-combustible or reclainable materials. Combustible waste in the(_,) laboratory should be kept'at a minimum.:

,

2. Radioactive wastes must be stored only in restricted areas where they
1can 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 designated sink if:

,

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

b) The quantity of radioactive material released in any one day is3

i 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,
', diluted by the average daily quantity of sewage released into the

sewer by the licensee, will result in an average radioactive
concentration equal to the limits specified in Appendix B, Table
I, column 2 of 10 CFR Part 20, and

d) The quantity of radioactive material released per month, if
diluted by the average monthly quantity of water released by the

i 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.
'O 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.

-14-
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r~w 11.0 EMERGENCY PROCEDURESe. v;i- t

11.1 Minor Spills Involving No Significant Radiation Hazard to Personnel

1. Notify all persons in the room at once.

2. Confine the spill immediately.

a) liquid spills:

1. Don protective gloves.

2. Drop absorbent paper on spill.

b) Dry spills:

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 and 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.
; (3

N- / 5. Decontaminate the area.

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

11.2 Major Spills Involving Significant Radiation Hazard to Personnel

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

. 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 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
i 7s local zone just outside of the spill area until the . extent of shoe and
i ; clothing contamination is ascertained.

-

I
;

| .

-15-
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~ Every| person who might have been contaminated should be monitored fori s -

radioactivity, and, if contaminated, should remove his clothes and be
decontaminated. If no means are available for monitoring, it.should
be assumed that the person is contaminated.;

-

9. Notify the Radiation Safety Officer as soon as possible.
10. Immediately take the necessary steps to decontaminate personnel

i involved.
t

! -11. Decontaminate the area. (Personnel involved in the decontamination
must be adequately protected). See Appendix 4.

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 is made and
approval of the Radiation Safety Officer is secured.

14.
.

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

related thereto.
i

11.3 Accidents Involving Radioactive Dusts, Mists, Fumes, Organic Vapors and Gases
. 1.

O-
Notify all other persons to vacate the' room immediately.

i2. Hold breath and close escape valves, switch off air conditioning'

devices, etc. if time permits.
I'

3. Vacate the room.

4. Notify the' Radiation Safety Officer at once.

5. Be sure that all doors giving access to the room are closed and sealedi

:by the use of wide masking tape or adhesive tape and heavy paper.
Post conspicuous warning signs or guards to prevent accidental opening
of doors.

6. Report at once all known or suspected inhalations of radioactive
materials.,

7.>

Evaluate the hazard and the necessary safety devices for safe:
re-entry.

!

| S. Determine the cause.of contamination and rectify the condition.
: 9. Decontaminate the area under supervision of the Radiation Safety'

Officer.
!

i 10. I

Perfons air survey.of the air before permitting work' to be resumed.
! 11. Monitor all persons suspected of contamination.

.

r

.
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8. Every. person who might have been contaminated should be monitored for i

. radioactivity, and, if contaminated,.should remove his clothes and be
decontaminated. If no means are available for monitoring, it should
be assumed that the person is contaminated.

9. Notify the Radiation Safety Officer as soon a's possible.

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

' Decontaminate the area. -(Personnel involved in the decontamination11. -

mut be adequately protected). See Appendix 4.

12. Monitor all persons involved in the spill and cleanup to determine
adequacy of decontaminat',on.

13. Permit no person to resume work in the area until a survey is 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 Accidents Involving Radioactive Dusts, Mists, Fumes, Organic Vapors' and Gases

1. Notify all other persons to vacate the room immediately.

2. Hold breath and close escape valves, switch off air conditioning
devices, etc. if-time permits.

3. Vacate the room.

4. -Notify the Radiation Safety Officer at once.

5. Be sure that all doors giving access to the room are closed and sealed
by the use of wide masking tape or adhesive tape and heavy paper.
Post conspicuous warning signs or. guards to prevent accidental opening
of doors.

- 6.- Report at once all known or suspected inhalations of radioactive
materials.

7. Evaluate the hazard and the necessary safety devices for safe
re-entry.

8. Determine the cause of contamination and rectify the condition.

-9. Decontaminate the area under supervision of the Radiation Safety
Officer.

'10. Perform air survey of the air before permitting work to be resumed.
:D
V 11. Monitor all persons suspected of contamination.

i.

-16-
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<- 12. Prepare and submit to the Radiation Safety Officer within 14 days a(x,) complete written history of the accident and subsequent activity
related thereto.

11.4 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
possible.

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

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.

11.5 Fires or Other Major Emergencies

1. Notify all other persons in the room and building at once.
/~)1,3 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.

11.6 Scaled Source Rupture

1. No immediate attempt should be made to clean up the spill.
1

.

-17-
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' 2.

, ( f- All windows should be closed, fans and air conditioners should be shut
off, and everyone should leave the room.

1 .

-3. All doors should be closed and locked.
!

4. 'The Radiation Safety Officer should be immediately notified. If|~ necessary, outside consultants experienced in such radiation hazards
j will be called and their advice followed.

1

5. If powdered or gaseous sources are involved, the door and all other
openings leading into the room should be sealed by the use of wide
masking tape, or adhesive tape and heavy wrapping paper.

.
i 6. 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

j clothing contamination is determined.
;

7. Every person who might have been contaminated should be monitored for
{ radioactivity, and, if contaminated, should remove his clothing and bej -decontaminated. If no means are available for monitoring, it should
[ be assumed that the person is contaminated.
4

8. Prepare and submit within 14 days a complete written history of the! accident and the subsequent activity related thereto.
!
j 12.(

PACKAGING AND TRANSPORTING RADIOACTIVE MATERIALS

For safe practices in packaging and transporting radioactive materials we*

operate under the general rules of the U.S. Department of Transportation; Title'

49, Code of Federal Regulations, Parts 100 thru 199.

) A simplified and more useable form of the regulation has been prepared by the
American National Standards Institute. We have adopted this format which~
follows.

.

4

:
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RULES cnd REGULATIONS

| TITLE 14. CHAPTER 1. CODE OF FEDLRAL REQUt.ATIONS-ENEftGY

\ |,

,q

i Q
PART NOTICES, INSTRUCTIONS, AND REPORTS TO WORKERS:

19 INSPECTIONS
t ec.
19.1 Purpose- "'l 19.3 Dennleisee. h ausaber315(M1044.19.2 scope.

leJ Defeatuona. As us.ed M this part: 3 (b)The approved information
ggy 'Act" means the Atomic Energy E collection requirementa contained is this.

IU I"d3 **"u*"m"s. & Act of 1954. (88 Stat. 939) including any g part appearin i 19.13.
9.e Informaation cogeetion requerennests: N 'O * O 1.OMB spproval g (b) "Opmmiseson" means the United States

19.11 Posting of nouces to workers. whectest flegulatory Canaism; 7 1%I1 Poesing of natins to workers.
i 19.12 Instructions to workers. R (c) " Worker" means an individual (a) Fach heensee than ht curnnt19.13 Nouficauono and reports to individ. engaged in activities licensed by the Com*.,

nals. misaton and controlled by a licensee, n copies of the fouowing documents: (1)
* ut does not include the licensee.

g e regulauons in this part and in Part19.14 Presence of representauves of Heens. b
ses and worters during inspecuana. g 20 M this chapter! (2) the license. license

19.15 Consultauon with workers during in. ' (d)"lJcense" means a license issued e conditions, or documents incorporated
asmuons-

I' Q"8**"" **" **"**" I"I*'"*' :. 35.40.6o.6 3.70 or 72 of this chapter,under the regulations in Parts 30 through*b, ments thereto; (3) the operating proce.
into 's licenas by reference, and amend-10.16 Requesta by workers for inspect &ons

includinglicenseo eo operate a dures applicable to licensed activities:
19.30 Vloisuona. E production or utili24 tion facility (4) any nouce of violauon involving
18.31 Applicadon for esempuans. * pursuant to Part 50 of this chapter and radiolosteal working condiuons, proposede:
1932 Discrimination prohimesL licenses to possess power reactor spent impostuon M c1M1 penalty, or order 1s-

As% Sem SL 63. 81.1GL 184.101. taA O
es Stat. asa saa. 935. 93s. 337. sea, ess, ee fuel in an independent spent fuel storage sued punuant to Bubpan B M Part 2 M

this chapter, and any nsponse from the
amended. sec. 234. 83 Stat. 444. se amended installation (ISFSI) pursuant to Part 72 licensee.
(42 U.S C asPL ansa. 2111. 2133,2134. 2201, of this chapter.*1Jcensee" means the (b) If posting of a document specified
223s,22a:h sec aos. es Stat 1342, as holder of such a license. In paragraph (a) (1). (2) or (3) of this
amended by Pula t. 9649 es Stat 413 (42

" section is not practicable. the licensee
USC Se41L Pietk L Shot, sec.1& S2 StaL may post a nouce which describes the

= (e " Restricted area means any areaaanH2 E M document and states where it may be
Fae the Purposee of sec. 223. es tsat osa as access to which is controlled by the 11* examined.

( assended (42 US C 2273): II1911(ak(ck (d)
censee for purposes of protection of in- =

and (el and 19.12 are iesced under sec. tet b. "
dividuals from exposure to radiation and
radioacuve materials. "Restrteted area" (c) Each liconeee and applicant shallff '* U I shall not include any areas used as nsi- poet Form NRC-3. (Revision 6 42 oread il 3 la

Q eec. leto, se Stat sea, as amended ter UAC k,d'""*I"M''in' res denual NN required by Parts 30. 40. 50 so. 70. 72.
"8 later)" Notice lo Eanployew.".asno .,

,, 2201(oE "e may be set apart as a restricted area. ,

w and 150 of this chapter.$ 19.1 Purpose. m g I ,.s I. ,,,,, . ;.o t_

The regulations in this part estab!!sh R Except as specifically authorized by the *

(d) Documents, nouca, or fonnsrequirements for notices. Instructions. Commission in writing, no interpretsuon
and reports by licensees to individuals of the meaning of the ngulations in this pas ed punuant to mis secuon shan ap

, participating in licensed activities, and part by any oftcer or employee of the #**# " U"" N*#" I
Roptions available to such individuals in Commission other than a written in- permit individuals engaged in !! censed
* connection with Commisalon inspections terpretauon by the General Counsel will ** "" * '*' '" *" I * **# I#
[ of heensees to ascertain compliance with be recognized to be bindtog upon the *" '

uon t d nt plg the provisions of the Atomic Energy Act Commission.
[ of 1954, as amended. Title II of the En - ahau be conspicuous, and shd be n-

placed if defaced or altered.
| ergy Reorganization Act of 1974,and reg

g 19.S Cornmunication (e) Consmiuton documents postedulations, orders, and licenses thereunder

regarding radiological working condi. Except where otherwise specified in pursuant to paragraph (a)(4) of this.

p. this part. all communications and reports secuan Asu be posted wm 2 waking
g concerning the regulations in this part C days after receipt of the documents from

the CommWon uw heensee's naponse.,

119_2 Sem g should be addressed to the Director. Of- k if any, shall be posted within 2 working
The regulations in this part appy to all E lea Regu a ry Comm E *#* # ' ****,

I,
persons who receive, possess, use, or

g ington. DC. 205S5. Communicauons, re- M mirdmum of 5 working days or until ac-
gg g g,

transfer matenallicensed by the ports, and applications may be de!!vered tion correcting the violation has been| ,, Nuclear Regulatory Commission in person at the Cor1 mission's ofnees at completed, whichever is later.'

pursuant to the regulations in Parts 30 1717 H 8treet. NW., Washington. D.C.:
; through 35,40.60.6s,to or 72 of this or at 7920 Norfolk Avenue. Bethesda. 5I*II I"8"d** * '' "k "*-

a chspfer, including persons licensed to nfaryland. All individuals working in or frequent--

e operate a production or utilintion ing any portion of a restrteted area sha!!
, facihty pursuant to Part 50 of this )h,,tes bufernessenemesseen be kept informed of the storage, trans-*

,,g,esmenesc case approveL fer, or use of radioactive materials or of
chapter and persons licensed to poness
power reactor spent fuelin an (a) The Nuclear Regula M radaauon in such portsons of the re-,

r

independent spent fuel storage : Commission has submitted the
stricted area; shall be instructed in theI
health protecuan problems associated

! insta'fation (ISFSI) pursuant to Part 72 3 N58 don C n HuiNment8 wnh upcsure to such radioactive mate-
|

' -'
of this chapter * contelned in this part to the Office of rials or radiation. in precautions or pro-

[ Managerment and Budget (OMB) for ced' ares to mmimize exposure. and in the/
* epproval as required by the Peperwork pursmes and functions of protective de-

N * Reductice Act of 1980 (44 USC. 3501 et vices mptont shan be instructed in.

seg 1.OMB has approved the and instmeted to bsnn, to me utent

Information collection requireements 31 thin the worker's contro!. the applica-
ble provisions of Commission regulationsconisined in ia. , art unde, coni,a

19 4 Mey 31.1984,
-
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PART 19 o NOTICES, INSTRUCTIONS, AND REPORTS TO WORKERS: INSPECTIONS |#

aad licenses for th1 protection of per. report shall be t ansmitted ct a time diliberr.tely interfIres with a fair gad
sonnel from exposures to radiation or not later than the transmittal to the orderly inspection. With regard to areas
radioactive materials occurnng in such Commission. containing information classified by an

'\ shall be instructed of their re- agency of the US Governtnent in the-
treas: interest of nauonal security, an individ-

A sponsability to report promptly to the !!- ". (e) At the request of a worker wnois ual who accompanies sin inspector may
f I censee any condition whlen may lead to ter nanating employfrient in a given have access to such information only ifV or cause a violation of Commission regu- calendar quarter w:th the licensee in authorized to do so. With regard to any

lations and licenses or unnecessary ex. work involving radaabon dose. Or of a tres containing proprietary information,posure to radiation or to radioactive ma-
terial; shall be instructed in the appro- worker who. w nile employed by another the workers' representative for that area

priate response to warnings made in the person,!s termattatmg assignment to shall be an individual previously author-

event of any unusual occurrence or mal- work involving rad:ation dose in the tzed by the licensee to enter that area.

function that may involve exposure to;incensee s facdity in that calendar g 19,15 Cun.nleasien widi workm der.
ing inopersione.

radiation or radioactive material; and ;: cuarter. each licensee shall pronde to
shan be adytaed as to the radiation ex. y each such worker. cr to the worker's (a) Commission inspectors may con-

sult privately with workers concerning
posure reports which workers may re. s designee.at termination.a witttenWon Mpar&ng h raiam be ma h M m @ nd 2 h M c. -

quest pursuant to I 19.13. "Ihe extent of recened by that worker from operations t,te a rela _

n a d oth r d to

these instructions shall be commensur.
tte with potential radiological health of the licensee dunng that specifically lauons and licenses to the extent the in.
protection problems in the restrteted adentified calendar quarter or fracnon spectors deem necessary for the conduct

thereof.or provide a wntten estimate of of an errective and thorough inspection. <area.

$ 19.13 %:ifications and reports to in, that dose if the final!) determined (b) During the course of an inspection

dieiduals. personnel monitonng results are not any worker may bnns privately to the
available at that time. Estimated doses

attention of the inspectors. either orstly
(a) Radiation exposure data for an

individual, and the results of any meas- shall be clearly md:cated as such. or in writing, any past or present condt-
tion which he has reason to believe may

urements, analyses, and calculations of
- have contributed to or caused any vio-
-

radioactne matenal deposited or re.
tained in the body of an individual. shall $ 19.I & Presence of representatives of lation of the act, the regulauons in this

be reported to the individual as specified firenaces and workere during inoper. chapter or heense condition, or any un-
necessary exposure of an individual to

in this se-tion. The inf ormation reported lions-
radlauon hm Mcensed ndloact1M ma-

shall include data and resulta obtained (a) Each licensee shall aford to the a u e con ny
pursuant to Commission regulations, or. Cornmission at all reasonable times op-

""# " "# # "" # #*ders or lleense conditions. as shown in portunity to inspect materials, activities * the requirementa of i 19.16 t al.records maintained by the hcensee pur- facihtles, premises, and records pursu-suant to Commission regulations. Each g g
, nottheation and report shall: be in writ , ant to the regulations in this chapter, of this section shall not be interpreted as
g ing; include appropnate identifying data g (b) During an inspection, Commission g authorization to disregard instructions
N such as the name of the licensee. the N inspectors may consult privately with N pursuant to i1912

name of the individual. the individual's $
Q vidual a exposure infonnation; and con- g acco[mpany Ccmmission inspectors dur. E

* " "W*c: social secunty number; include the indi- or 11e rep n tly may :u-

(a) Any worker or npresentative of
f, tain the following statement: ing other phases of an inspection. s wM WWs M a MolaMon of
$ Thn report in furnnhed to you urkfer the provi- tC) If, at the time of inspeCuon, an

the Act, the regulataons in this chapter,
er% of the haclear Repubtory Commawan reru- Individual has been authortred by the or license condluons exists or has oc.4tman to O k Part 19 Ye>u simulJ prnerve this workers to represent them during Com-

curred in license activttles with regard toreport f.sr further reference. mission inspections the licensee shall
rad rical w r ing c ndluons in which

(b) At the request of any worker, each notify the inspectors of such authoriza- the worker is engaged. may request an
heensee shall adytse such worker annu- tion and shall give the workers' repre- inspection by givmg notice cf the allered
ally of the worker's exposure to radiation sentative ar opportunity to accompany

or radioactive material as shoniin rec- the inspectors during the inspection of vetsten to the thrector of Inspectmn and i n-
I"'cernent, to the thrrtfor of the appne-

ords maAntained by the licensee pursu- physical working conditions.
ant to i 20.401(at an.! (c). (d) Each workers' representathe shall priate Commission Regional Omce, or to

Commission inspectors. Any such notice
(c) At the request of a worker former- be rouunely engaged in licensed activi-

shall be in writing, shall set forth the
ly engaged in licensed activities con- ties under control of the licensee and specine grounds for the notice, and shall
trolled by the license. ' ach licensee sha!! shall have received instructions as spec, be signed by the worker or representa-
furnish to the worker a report of the ifled in i 1912. tive of workers. A copy shall be provided
worker's exposure to radiation or radio- te) Different representatives of 11

active material. Such report shall be fur- censpes and workers may accompany the the imenwe by the ihrector of Inspct ten and

nished within 30 days from the time the inspectors during different phases of an i nforconent. Regmnal Offne thrcttor,
,

request is made. or withm 30 days af ter inspection if there la no resulting inter- or the inspector no later than at the time
the exposure of the individual has been ference with the conduct of the inspec- of inspection except that, upon the re-

determined by the 12censee, whichever is tion. However, only one workers' repre- quest of the worker giving such notice,
later; shall cover, within the period of sentative at a time may accompany the his name and the name of individuals
time specified in the request, each calen- inspectors. referred to therein shall not appear in ,

dar quarter in which the worker's ac- 8f) With the approval of the licensee such cot:y or on any record published,
tivttles involved exposure to radiation and the workers' representative an in. released, or made available by the Com-
from radioactive materials licensed by dividual who is not routinely engaged mission. except for good cause shown.
the Commission; and shall include the in licensed activtues under control of ib) If, upon receipt of such notice, the

dates and locations of heensed activities the license, for example, a consultant thretfor ut inspetinn and I nfuesenient or Re.
In which the worker participated during to the licensee or to the workers' repre- genallif'we thentor Jetesnunn shat
this period. sentative, shall be afforded the oppor* the complaint meeta the requirements set

ads When a keensee is required pur- tunity to secompany Commtaslon inspec- forth in paragraph (a) of this section.
suant to i 20 405 or 120 404 of this chap- tors during the inspecuon of physical and that there are reasonabic grounds to
ter to report to the Commission any ex- working conditions. believe that the a!!eged violation exists
posure of an individual to radiation or (g) Notwithstanding the other provi- or has occurred. he shall cause an in-
radioactive matenal the licensee shall sions of this section. Commission inspec- spection to be made as soon as practica-
also provide the individual a report on tors are authorized to refuse to permit ble. to determine if such alleged violation
his exposure data included therein. Such accompaniment by any individual who exista or has occurred. Inspections pur-

September 1,1982 g
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suant to this section need not be limited | $ 19.30 Violations.-% * ato matters referred to in'the comolaint.
.

E An injunction or other court order mayrf $ 19.17 Inspectaone not warranteds In- g be obtained prt.hibiting any violation of
V) Drect r$finspecten and Enforce. y any provtsion of the Act or Title II of
g

ta) If the Energy Reorganization Act of 1974
ment or of the appropnate Regenal g or any regulauon or ordu issuM h.

'
OfBee determines, with respect to a com- e
plaint under i19.16, that an inspecuan kunder.
la not warranted because there are no A court-

reasonable grounds to believe that a vio- order may be obtained for the payment
lation exists or has occurred. he shall no* of a etvil penalty imposed pursuant to
tify the complainant in wriung of such section 234 of the Act for violat on of sec-
determination. %e complainant may

107, or 109 of the Act or any ruie,03,104,
tion 53. S'I, 62. 43. 81, 82,101 1

obtain review of such determination by regtila-*

submitting a written statement of poel- tion, or order issued thereunder, or any
ton with the Esecutive Director for Operatssas. k condh or *Mtauon of any 11
U.S. Nuclear R ufatory Commessson Wassung- cense issued thereunder, or for any vio-
ton. D.C. 2055 . who wdl pronde the hcensee MW be reded
with a copy of such statement by certi- under section 186 of the Act. Any person
fled maal, excluCng, at the request of the who willfully violates any provision ofe-
complainant. the name of the complain. E the Act or any regulation or order lasued
ant. De licensee may submit an oppos- ew thereunder may be guilty of a crime and,twing wntten statement of position w'.th
the Esecutne Drector for Operatsons u ho will [ upon conviction, may be punished by fine
prende the compimnant with a supy of such g or imprisonment or both, as provided by
statement by certified maaL Upon the request law,
of the complainant the Esecutne Director for
Operations or ha desegnet may I 19.31 Application for eternptions..

hold an informal conference in which "Ihe Commission may, upon applica-
the complainant and the licensee may tion by any heensee or upon its own in-
Orally present their views. An informal tuative, grant such exempuons from the
conference may also be held at the re- requirements of the regulations in thisg questof theincensee,butdisclosureof the part as it determines are authorized byc.

R identity of the complainant all! be made
law and will not result in undue hazardcs: only following receipt of written author-

12ation from the complainant. After con. to life or property.S

M -sidering all wntten and ers! views pre. O
sented, the Esecutne Director for Operatons E 19.32 Di.erimination proliiliited.
shall affirm. andify. or revene the deterrmna- No person shall on the ground of sex
tson of the Drector of Inspection and Enforce- be excluded from participation in be de.

nied the benefits of, or be subjected to,' g' M y t and< o
) the licensee a written nouficauon of his discrimination under any program or ac-

tivity licensed by the Nuclear Regulatory,

bA decision and the reason therefor.
Ib) If the Drector of Inspection and Enforce. Commission. This provision will be en.

ment or of the appropnate Regmnal Ziorced through agency provisions and

OfBee determines that an inspection is E rules similar to those already established,
not warranted because the requirements g with respect to racial and other discrim-
of i 19.16(al have not been met. he shall * ination, under title VI of the Cly11 Rights
notify the complainant in wrtung of S Act of 1964. His remedy is not exclu-
such deterrrJnation. Such determination sive. however, and wall not prejudice or
sha!! be without prejudice to the filing of cut off any other legal remedies avail.

a new complaint meeting the require- able to a discriminatee.
-

ments of I 19.161m).

I teJe Empesyee preenselen.

i Employment discristination by a
. licensee or a contractor or subcontractoria

k of a licensee egelnet an employee for
e engaging in protected octivities under
"* tkis part or Parta 30,40.50,80.70.72,or
{150 of this chapter is prohibited.

.

l

1
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IJNITED STATES NUCLEAR RE2UI.ATCRY CUMMISSION.
.

RULES and REGULATIONS i

TITLE 18. CHAPTER 1. CODE OF FEDERAL REGUL.ATIONS-ENERGY
sf
'bI

l

PART .

STANDARDS FOR PROTECTION AGAINST RADIATION |

20
i ahould. in addition to complying with

PART 20-57ANDARDS FOR DroRCNENT i the ggqu{rementg ggt foTth in this
PROTECTION AGAINST RADIATION 20401 vietations. part. make every reasonable effort to

Arrexttx A-(Reserved] maintain radiation exposures, and re.
GroruL Paovtssons ArrthtIx B-CoMCNtaArtoMs IN Ata awn leases of radioactive materials in ef.Sec. Warta Asovt Narcan Baexcmocup fluents to unrestricted area.s. as low as20.1 Purpose s 2 ,rrxerx C is reasonably achievable. The term "as20.2 scope.

Arrexotz D-Unstto Starts NDCLEaa Reco- low as is reasonably achievable" meansa 2 u,ons. Lar nr Couwssion. Insrtertow awn D-ded as low as is reasonably achievable
2055 Units of rad 4cacunty taking into account the state of tech-

I "#L""' **3"" '#8C *

20 6 :nterpretsuona. AeWey:Sem sa, es. E et ta in tot, pology, and the economics of improve-
20.2 Communicauons.' es Stat een 90s, esa eso, ear, sea e ments in relation to benefits to thepl20.8 tarusmenos couerme req =nmeetu a J (4:UAC aars, assa assa 21:1. pub!!c health and safety, and other so-Okt B erproval 21s3. 2tM,2 apt k once. ast. ae =M act, cletal and socioeconomic consider-Pramissistr Dosts.Lrvzz.s ans sea PA 1.SS das, se SteL tan tan tan

pA 1. es-ra es Stat eu (48 UAC seat, ations, and in relation to the utiliza-Concrwraartons
20.101 Radiation' dose standards for ind1 aa n sesek Wn M and enm M W WW W

viduais in restncted areas. For the pwpesos of see. 222, se Seat sea, as jff81-
20.102 Determmauon of prior done. amended (42 UAC 2273L 35 attot.anta I 20.2 Scope.20.103 Dposure of individuals to concen- aaldII(e) (bk med (fL aatos (e) med (b),

trations of radioactive matenals in air in 2atos(bL an nos(el, soJot, auna(et anaos, The regulations in this part apply to
restncted areas. anaar, azot, auus, anJos med so.ans er, all persons who receive, possess. use.20.104 hposure of mmors. seemed made, sec. tenb es Stet sea se or transfer material licensed pursuant20105 Permissible levels of radiauon in un- amended,(42 UAC 2 art (blk and il ante to

24tmuk ao tot-aaeor. aaeonibl and aates 7 as.the regulations in Parts 30 through"Stf*Ct'd *"**-
40.60.s t .to er72 of this chapter. in-0.1 Rad oactivtty 1.1 etfluents to unres'.

are toewed under sec. tete, se stat sea es h Cluding persons licensed to operate a
20107 Medical'disenosts ano thernpr. ameedediea u1C 2 apt (elk a production or utilization facility pur.
20.106 orders requinns furnishing of bio- * suant to Part 50 of this chapter and

nasay services. GestaAL Pnortstops O persons licensed to possess power reac-_

(_, f 20.1 Purpose- tor spent fuelin an independent spentPazcaertomaar Pacemars
,. (a) The regulations in this part es- fuel storage installation (ISTSI) puru. !20.201 Survers. sant to Part '22 of this chapter.

20.202 Personnel monitoring. g tablish standards for protection
20.203 Cauuon signs. tabels. signals and e aga!nst radiation hazards arisms out

{ cf activities under licenses issued by ,.,

antrols.
20 204 Sm.e: esceptions. cy the Nuclear Regulatory Commission'20 205 Procedures for pieting up. receiving. and are issued pursuant to the Atomic

$ 20.3and opening packases. Energy Act of 1954, as amended, and
20.206 Instrucuon of personnel. the Energy Reorganization Act of $ 20.3 Definitions.20.207 storage and control of licensed ma- 1974,

tenals in unrestncted areas. (a) As used in this part:
Wasts D srosat eD) The use of radioactive materta! (1) "Act" means the Atomic Energy

~~

l 2c301 Genera! requirement. or other sources of radiation not 11 Act of 1954 (68 Stat. 919) includmg

23.302 Method for obtaining approval of censed by tne Commission is not sub- any amendments thereto.
4proposed disposa1 procedures. ject to the regulations in this part. A (2) "Altborne radioactive material,,

20.303 Disposal by release into sanitary How ever. it is the purpose of the regu. 7e means any radioactive material dis-
2 lations in this part to control the pos. a persed in the air in the form of dusts.ses erase systems <.

20.335 Treatment or d.sposal by inciner-
O session. use. and transfer of licensed " material by arly licensee in such a % umes. mists. vapors. or gases;f

Et'OfL (3)" Byproduct material" means anyg20.306 Dispeaalof specitte sastes- manner that the total dose to an indj. radioactive material (except special*
20.2 4 a Temfer for dnpons and masituts. vidual Uncludmg exposures to licensed nuclear material) yielded in or made*

Rsconos. Rsror.ts. awa NortrtCarloN ano unlicensed radioactive material ra a e osWe o e Ta*

"" ep e og pr
to 401 Records of s ers, radlauon moni- $ $ ducing or utilizing special nuclear ma-d d r of
20 402 Reports of theft or loss of licensed the licensee or any other person, but . teria .

materlat not including exposures to radiation -

sec. from natural background sources or (4) " Calendar quarter" means not

20 4M Notificat.ons ofineidents. medical diagnosis and therapy) does less than 12 consecutive weeks nor
more than 14 consecutive weeks. Thef404 IResen edl not exceed the standards of radiation

* r first calendar quarter ol each year'., ,''n[ch'e,e N"oS and erees- protection prescribed in the regula. shall begm in January and subsequent3 n
20 406 [Reser.ed) tlons in thLS part. g calendar quarters shall be such that
20 407 P+rsonnel monstenng reports.

| (c)In accordance with recommenda- no day is included in more than one
20 408 Repor:s of personnel morutonns on

termmation of ernployment or erora. ,. tjons og the Federal Radiation Coun- a calendar quarter or omitted from in-clusion within a calendar quarter. No20.409 Notifications and reports to monad,
cil, approved by the President, persons h' serted by him of determining calendarengaged in activities under licenses licensee shall change the method ob-uals.p,

\,u!-
20.501 Amphcations for esempuons.

g
", issued by the Nuclear Regulatory quarters except at the bestnmns of a| Excrrriows anp Asorriowas Rzectazursrs

Commission pursuant to the Atomnei er
I'nd[ Energy Act of 1954, as amended and

''

[ 20 SC2 Add.tional requirements'
the Energy Reorganization Act of 1974

| May 31,1984g
|

'
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PART 20 o STANDARDS FOR PROTECTION AGAINST RADIATION
-

'

*

(5)" Commission" means the Nuclear (13) " Radioactive m;terial" includes . at 1237, 42 U.S.C. 5814) and retran's-
R;gulatory Commission or its duly au- any such material whether or not sub ; ferred to the Secretary of Energy pur-
th;rized representatives; ject to licensing control by the Com g suant to section 301(a) of the Depart-

mission; 2 ment of Energy Organizaticn A
-

-

(6)" Government agency" means any (Pub. L. 95-91. 91 Stat. 565 at 577-5~ .
(14) " Restricted tret** means any

area access to which is controlled by (42 U.S.C 71511.executive department, commission, in.
d; pendent establishment, corporation,
sholly cr partly cured by the United the licensee for purposes of protection r-

(19) ,, Termination" means the end
States of America wh..h is an instru. "g of individuals from exposure to radi- | of employment with the licensee or,in
m;ntality of the United States, or any e ation and radioactive materials. "Re

i, board, bureau, division, service, office, e stricted area" shall not include any ;; the case of individuals not employedby the licensee, the end of a work as-"

g efficer, authority, administration, or * areas used as residental quarters, al zthough a separate room or rooms in a ' signment in the licensee's restricted
5 (th;r establishment in the executive Nbranch of the Gosernment; residential cullding may be set apart ; areas in a given calendar quarter.

without expectation or specific sched.
(7) ~1ndividual" means any human as a restricted area:e uling of reentry into the licensee's re- *-

" being; stracted areas during the remainder of
(8) "Lic2nsed material" means - that calendar quarter.source material, special nuclear mate-

rial, or by. product material received. (b) Definitions of certain other *

possessed, used, or transferred under a
general or speedic license issued by words and phrases as used in this part

are set forth in other sections, includ--the Commission pursuant to the regu- (15) " Source material" means: (i) ing:'-laticas in this chapter; Uranium or thorium, or any combina. (1)"Altborne radioactivity area" de-
,

g tien thereof,in any physical or chemi- fined in i 20.203;
cal form; or (ii) cres which contain by (2) "Raciation area" and "high radi-.

e welrht one twentieth of one percent ation area" defined in i 20.202;
r m re uranium, W (3) " Personnel monitoring er,uip-(9) " License" means a license issued ;; ment" defined in i 20.202;% under the regulations in Parts 30 rce m t rial do not include (4)" Survey" defined in i 20.201;* through 35,40.60.6 3.1o or 12 of this special nutim material * (5) Units of measurement of dosechapter. " Licensee" means the holder -

g
(rad. rem) defined in i 20.4;; of such license; (6) Units of measurement of radioac.-

tivity defined in i 20.5.
"'" (10) " Occupational dose" includes 5 20.4 L' nits of radiation dose.
cxposure of an individual to radiation -

g Dm ** as used in this part -(1) in a restricted area; or (ii) 17 the (16) "Special nuclear material"
the quantity of radiation absorbed, hW, course of employment in whica the in- means: (1) Plutonium, uranium 233,

uranium enriched in the isotope 233 or ? unit of mass, by the body or by an
Q dividual's duties involve exposure toradiation provided. that " occupational y in the isotope 235, and any other ma 6 portion of the body. When the regula.
E dose" shall not be deemed to include [ terial shich the Commission. pursuant *e tions in this part specify a dose during

a period of time, the dose means the
in any exposure of an individual to radi e to the provisions of section 51 of the g total quantity of radiation absorbed'
" ation for the purpose of medical ding. ; ma. determines to be special nuclear per unit of mass, by the body or by

act
nosis or medical therapy of such indi- a terial, but does not include source

vidual- material; or (ii) any material artificial- any portion of the body during such

ly enriched by any of the foregoing period of tirne. Several different units

of dose are in current use. Definitionsy does not inclub source materlat(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 pri. [ar(ea )ac" cess to which is not controlled17 Unrestricted area" rneans any section.
vnte institution, group. Government (b) The rad, as used in this part, is a
cger.cy other than the Commission or h by the licensee for purposes of protec- measure of the dose of any lonizmg ra-
the Department (except that the De- e tion of individuals from exposure to diation to body tissues in terms of the -

partment shall be considered a person ' radiation and radioactive materials, energy absorbed per unit mass of the
within the meaning of the regulations R and any area used for residential quar- tissue. One rad is the dose correspond-

= ltiis and activities are subject to the 11. [ ters.
E in this part to the extent that its facil- ing to the absorption of 100 ergs per

gram of tissue. (One millarad
E c;nsing and related regulatory author- (mrad)= 0.001 rad.)

.

-

(18) .'DepaJtment,' means the De- (c) The rem, as used in this part,is ao ity cf the Commission pursuant to sec-~ partment of I erry established by the measure of the dose of any lonizing ra.ti:n 202 of the Energy Reorganization
Act cf 1974 (88 Stat.1244)), any State. DepaMmf a :i Energy Organization diation to body tissues in terms of its

I <5-91. 91 Stat. 565. 42 estimated biological effect relative to aACI 'FI'M < seq.) to the extent thatany foreign government or nation or
Uany political subdivision of any such do.':- of one roentgen (r) of X rays.

g v;rnment or naticin. or other entity; U * I M ' :, t, or its duly authorized (One milltrem (mrem)=0 001 rem.)
I" ''*" ' ed ite exercises functions The relation of the rem to other doseand (ii) any legal successor, repre-
i rmerly vest . the U.S. Atomic urats depends upon the biologicalsent .tive, agent, or ageficy of the fore- ; Energy Commission. Its Chairman, effect under consideration and upongoing. ;i

; - members, officers and components and the conditions of irradiation. For the
-

; f (12) " Radiation" means any or all of , transferred to the U.S. Energy Re- purpose of the regulations in this part.
I th2 following: alpha rays, beta rays, ; search and Development Administra- any of the following is considered t

| 2 gamma rays, X rays, neutrons, high. tion and to the Administrator thereof be equivalent to a dose of one rem:
i 6 speId electrons, high-speed protons, pursuant to sections 104 (b), (c) and (1) A dose of 1 r due to X- 0
| e and other atomic particles; but not (di of the Energy Reorganization Act gamma radiation;'.; sound or radio wases, or visible, in- of 1974 (Pub. L. 93-438. 88 Stat.1233I

| (2) A dose of I rad due to X ,** frared, or ultraviolet light; ' gamma, or beta radiation;,

1
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PART 20 o STANDARDS FOR PROTECTION AGAINST RADIATION-

,

~

(3) A dose of 0.1 rad due to neutrons I 20.6 Interpretations. | cause any inMual in a nsWW
or high energy protons'due to particles g Except as specifically authorized by calendar quarter from radioactive ma-* area to receive in any period of oneM (4) A dose of 0.0S rad
heavier than protons and with suffi g the Commission in writing, rao inter- {a terial and other sources of radiation aI i k

'O cient energy to reach the lens of the g- pretation of the meaning of the regu E total occupational dose in excess of
eye; If it is more convenient to meas , lations in this part by any officer or 2 the standards specified in the follow-
ure the neutron flux. or equivalent, lQ employee of the Commission other Ltng table;
than to determine the neutron dose in than a written interpretation by the ,_
rads. as provided in paragraph (ch3) General Counsel will be recognized to &
of this section. one rem of neutron ra be binding upon the Commission. Rtus PER CALENOAn OuARTra

g ' Q $,, ,,,,Z*,.*,*,.[,,Q*.7 7_diation may, for purposes of the regu-
ac!ations in this part, be assumed to be = ,%; , ,,,,,, ,equivalent to 14 million neuirons per . ___ , s +.

square centimeter incident upon the 5203 Communications, e.s s.. ae e eso,_ 7%
t_body; or, if there exists sufficient in- Except where otherwise specified in -*

formation to estimate with reasonable this part, all communications and re- (b) A licensee may permit an individ.accuracy the approximate distributica ports concerning the regulations in . ual in a restricted area to receive ain energy of the neutrons, the incident X this part should be addressed to the : total occupational dose to the wholenumber of neutrons per square centi 2 Executive Director for Operations. O body greater than that permitted*
meter equivalent to one tem may be e U.S. Nuclear Regulatory Commission, a under paragraph (a) of this section,estimated from the following table: 2; Washington. D.C. 20555. Coc7nunica I provided:

NtuTpom Flux Dost EcuivutNTS ' tions, reports. and application. may be " (1) Durin any calendar quarter thedelivered in person at the Commis- total occupational dose to the whole-

sion's offices at 1717 H Street NVI body s'.all not exceed 3 rems; andI %.,,,, p,.,,
;

a a .c.. ., Washington, D.C.1 or at 7920 Norfolk -

g '"** "'S"* j cEm., * "Z,, y Avenue Bethesda. Maryland. (2) The dose to the whole body,
* "~

=.=

7 f _"- m., eiei
when added to the accumulated occu.t7M'8 '*

, pational dose to the whole body, shalls I c= 9 * j>g 30.4 hveermemon oomocton not exceed 5 (N-18) rems where "N"r requerwnenes: cess approveL equals the individual's age in years atM -

$ U.* C (a) De Nuclear Regulatory his last birthday; andT-D .sio . ied
c ocs sto Commission has subicitted the (3) The Incensee has determined the,oc - oo . ie* su_._.__a information co!!ection requirements [ individual's accumulated occupational_ 5

$,a co tained in this part to the Office of dose to the whole body on Form NRC-
y _y

Management and Budget (OMB) foe f . or n a clear and legible record con.43,,,.
as n . io- so tatning all the information required in
so i ._1 __^ ~ n. so .

approval as required by the Paperwork
Reduction Act of 1980 (44 U.S.C. 3501 et g that form; and has otherwise compliedis

is _ ie. n,

(,- 7, ;8,* seq.).OMB has approved tha with the requirements of i 20.102. Aso
! -

information collection requirements used in paragraph (b), " Dose to the
contained in this part under control whole body" shall be deemed to in.

(d) For determining exposures to X number 315(N)014. clude any dose to the whole body.
or gamma rays up to 3 Mev, the dose (b)De appmved information gonads, active blood. forming organs,
limits specified in ii 20.101 to 20.104. 2 collection requirements contained in this head and trunk, or lens of eye.
inclusive, may be assumeo to be equiv $ part appeat in || 20.102,20.103,20.105

-9 20.102 Determination of prior dose,alent to the "att dose". For the pur. ~ 20.106,20.203,20.205,20.302,20.311,
pose of this part " air dose"means that E
the dose is measured by a properly 20.401.20.402.20.403, 20.406, 20.407, (a) Each licensee shall require any
calibrated appropriate instrument in $ 20.408. and 20.409. individual, prior to first entry of the'

alr at or near the body surface in the (c) His part contains information individual into the licensee's restricted
, region of highest dosage rate, collection requirements in addition to area during each employment or work

those approved under the control assignment under such circumstances
numbet specified in paragraph (al of this that the individual will receive or is-

section. These information collection likely to receive in any period of one
9 20.5 L' nits of radioactivity. requirements and the control numbers

(al ar qu,a er an o pat onal dose,

(a) Radioactivity is commonly, and under which they are approved are as pp ,,
for purposes of the regulations in this follows; ble standards specified in i 20.101(a)
part shall be. measured in terms of dis. (1)In il 20.101 and 20.102. Fonn and i 20.104(a), to disclose in a writ.

A integrations per unit time or in curies. NRC-4 is approved under control ,. ten, signed statement, either: (1) Thet
f. the individual had no prior occupa.E~

I I g'NIOne curfe = 3.7 x 10 " disintegrations
20- hrm NRM b :: tional dose during the current calen.:

)' per second (dps)=2.2x10" dismtegra. a dar quarter, or (2) the nature and
tions per minute (dpm). Common]y 8pproved under contmi number 3150- [ amount of any occupational dose~

used submultiples of the curie are the 0006. which the individual may have re-*

millicurie and the microcurie: ceived during that specifically identi.-

(1) One milheurie (mCl) 4 0.001
curie (Cl) 4 3.7 x 10' dps. Praulsstatt Dosts, Lrvts.s. ann * ** " "#" U"

(2) One microcurie (pCl) '= 0.000001 CosctwTnarsows sources of radiation possessed or con-
trolled by other persons. Each licenseecurie =3.7 x 10' dps. * * "9 20.101 Radiation dose standards for in.

-

dividuals in restricted areas. " ' " "" ** " "" ~
s izes their disposition.

M |peles.4 40 FR 507o4.| (a)In accordance with the provistoru (b) Before permitting, pursuant toof f 20.102(a). and except as provideca

(c) IDeleted H f a 2H90.| in paragraph (b) of this section. no li' l 20.101(b), any indMdual in a restrict.
r} censee sha!! possess, use. or transfer li- ed area to receive an occupational ra.<

g
censed material in such a manner as to diation dose in excess of the standards

specified in i 20.101(a), each licensee*

shall:

( 20 3 May 31,1984
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PART 20 o STANDARDS FOR PROTECTION AGAINST RADIATION,
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(1) Obtain a certificate on Form
NRC-4 or on a clear and legible
record containing all the informatione

G[S
g required in that form, signed by the
C Individual showing each period of time

after the individual attained the age
of 18 in which the individual received

., an occupational dose of radiation; and
g (2) Calculate on Form NRC-4 in ac.

cordance with the instructions appear.
f Ins therein, or on a clear and legible
g record containing all the information

required in that form, the previously
Accumulated occupational dose re.

* ceived by the individual and the addi.
tional dose allowed for that individual
under i 20.101(b).
(ex1) In the preparation of Form

NRC-4 or a clear and legible recorda

containing all the information re.
Quired in'that form, the Ifeensee shall
make a reasonable effort to obtain re.
Ports of the individual's previously ac.
cumulated occupational dose. For each ,

period for which the licensee obtains

+

.

.

.

f

D'

Vj

20 3a May 31,1984

.

_ _ _ - _ _ _ _ _ _ _ _ _ _ _ -- - , ,



PART 20 o STANDARDS FOR PROTECTION AGAINST RADIATION
.

such reports, the licensee shall use the manner as to permit any indivicual in would result from Inhalation of suchdose shown in the report in preparing a restricted area to inhale a quantity material for 40 hours at the uniformthr form. In any case where a licensee of such material in excess of the concentrations specified in Appendixis unable to obtain reports of the indl. Intake limits specified in Appendix B, B. Table 1. Column 1 as is reasonably (/viduars occupational dose for a previ- Table I Column 1 of this part. If such achievable. Whenever the intake of ra-
ous complete calendar quarter, it shall soluble tiranium is of a form such that =dioactive material by any individual
be assumed that the individual has re- absorption through the skin is likely,2 exceeds this 40-hour control measure,uited the occupational dose specified individual exposures to such material a the licensee shall make such evalua.
in chichever of the following columns shall be controlled so that the uptakeI tions and take such actions as are nec-opply- of such material by any organ from * essary to assure against recurrence,

The licensee shall maintain records ofeither inhalation or absorption or

|C"*2- both routes of intake * does not exceed such cccurrences, evaluations, and ac-cow . *-
.'l7.^ " ' "

NE that which would result from inhaling tions taken in a clear and readily iden-
such material at the limits specified in tifiable form suitable for summary" *'. ,"

g J%,, UM Appendix B. Table I Column 1 and revies* and evaluation. 'u
m e i. we~ee footnote 4 thereto..-

I ''i.Y (3) For purposes of determining
"G * ,

.'

**** f
compliance with the requirements of (c) When respiratory protectiveE N teor
this section the licensee shall use suit. equiprnent la used to haut the inhalation** i==~e ,

able measurements of concentrations of airbome radioache matnialNY~ ~~ *~ w of radioactive materials in air for de *a pursuant to paragraph (b){2) of this
tecting and evaluating sitborne radio. section. the bcensea shall use equipment'

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

Lion, as appropriate, shall use meas.g extended by the Nationalinstitute for
[ (2) The licensee shall retain and pre-urements of radioactivity in the body. OccupationalSafety and Health /Mine.

g NRC-4 until the Commission author-serve records used in prepanng Form
measurements of radioactivity excret. - Safety and Health Administration
ed from the body, or any combination (NIOSH/MSHA). The licensee may,

g :es their dispos tion. of such measurements as may be nec, make allowance for this use of1

" essary for timely detection and assess- respiratory protective equipment in
gment of individual intakes of radioac, estimating exposures of indwiduals to

tivity by exposed individuals. It is as- this matenal provided that;o
*:umed that an individual inhales ra.

If calculation of the individual's aceu. Edioactise material at the airborne con-
mulated occupational dose fcr all peri- ; centration in which he is present c] yemration if ed for tri

, co,

b result higher than the applicable accu.ods prior to January 1,1961 yields aunless he uses respiratory protective g

equipment pursuant to paragraph (c) son absorption and inhalation. the total
g mulated dose value for the individual

of this section. When assessment of a f result from inhalation alone at the concen.
intake permitted is tssee that thich sou!d

as of that date, as specified in para- particular individual's intake of radio- O trauon specihed for H 3 S in Appendix B.
#**

craph (b) of I 20.101, the excess may active material is necessary, intakes ; Taole I. Column I for 40 hours per seek forbe disregarded. less than those wh;ch would result 6 13 * eekt
--

from inhalation for 2 hours in any one ; hat inhaled in a period of one calendar'For radon 222. the limiting quantity tsday or for 10 hours in any one week at t
-

$ 20.103 Exposure of individuals to con. uniform concentrations specified in .$'[p.$n the Isote e" clu of t$e aNec:ntrations of radioactiu materials in Appendix B. Table I. Column 1 need
tir in restricted areas. not be included in such assessment, the concentration value specified is bued

(aHI) No licensee shall possess, use, provided thr.t for any assessment in upon exposure to the material as an exter-
or transfer licensed materialin such a excess of these amounts the entire nal radian ri souret Indmdual exposures to
rnanner as to permit any individual in amount is included. these materrats may be accounted for as
a restricted area to inhale a quantity D The licensee shall, as a precau- part of the limitation on indartdual dose in

t 20.101. These r.uclides shall be subject toof radioactive material in any penod tionary procedure, use process or
the precautionary procedures required byof cne calendar cuarter greater than ther engineering controls, to the 120.103(b xit

the quantity shich sould result from extent practicable, to limit concentra. ' Multiply the concentration values spect-
inhalation for 40 hours per seek for tions of radioactive materials in air to fled in Appendix B. Table I. Column 1. by
13 seeks at uniform concentrations of levels below those which delimit an 6.3 v10' m1 to obtain the quarterly quantity
radioactive material in air specified in airborne radioactivity area as defined hmit. Muluply the concentration salue spec. -

thed in Appendix B. Table I. Column 1. by
in i 20 203(d)(1)(li)' practicable to apply

IN. t for Rn 222
Appendix B. Table I. Column 1. ''' If

(2) When it is im
the radioactive material is of such process or other engineering controls sarnificant intake by ingestion or injee.form that intake by absorption to limit concentrations of radioactive tion is presumed to occur only as a result of -through the skin is likely, individual material in air below those defined in circumstances such as accident. inadver.cxposures to radioactive material shall ( 20.203(dH1 xii), other precautionary tence. poor pro'cedure. or similar specialbe controlled so that the uptake of ra. procedures. such as increased surveil- conditions. Such intakes must be evaluated% dioactive material by any organ from lance, limitation of working times, or j",",' ',DY[r^s"d d th^g cather inhalation or absorption or provision of respiratory protective ,r ct
both routes of intake ' in any calen. equipment, shall be used to maintain stances of the occurrence Exposures soe
dar quarter does not exceed that intake of radioactive material by any etaluated shall be included in determining*

chich would result from inhahng such individual sithin any period of seven whether the limitatton on mdividual expo-5
sures in i 20.103c a u li ha.: been exceeded.rtds; active material for 40 hours per consecutive days a,s far below that * Regulatory guidance on assessment of m.

cerk for 13 weeks at uniform concen- intake of radioactive material which dnidual intakes of radioactne material tstr;ti;ns specified in Appendix B. gnen an Regulatory Guide 8 9, " Acceptable
TLble I. Column 1. Concepts. Models. Ecuations and Assump.

(2) No licensee shall possess. use, or tions for a Bioassay Program." single copies

trcnsfer mixtures of U-234. U-235. and of shich are asailable from the offsee of
Standards Development. t! S. Nuclear Reeu- fU-238 in soluble form in such a latory Commissaon. Washmrton, D C. 20555. (upon a ritten request.

.
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PART 20 e STANDARDS FOR PROTECTION AGAINST RADIATION

f (1) The licensee eclects respiratory those specified in Appendix A of thia (c) The provisions of || 20.103(bx2)'

I protective equipment that piovides a part in selecting and using mpiratory , and 20.103(c) shall apply to exposuresd protection factor greater than the protective equf pment. 'Ibe Commiselon g subject to paragraph (b) of this sec-
multiple by which peak concentrations mgy authorize a licensee to use higher a tion except that the references in
of airborne radioactive materials in the protection factors on receipt of an 1120.103(b)(2) and 20.103(c) to Appen-
working area are expected to exceed the application (1) describing the situation dix B. Table I, Column 1 shall be
values specified in Appendix B. Table 1, for which a need exists for higher O

| deemed to be references to Append 2xColumn 1 of this part. The equipment so protection factors, and (2) demonstrating B. Table II, Column 1.

selected shall be used so that the that the respiratory protective i.

average concentration of radioactive equipment will provide these higher
I material in the air that is inhaled dunng protectico factors under the proposed

conditions of use.{ any period of uninterrupted use in an I 20.103 Permissible levels of radiation in(e) Where equipment of a particular
$ altborne radioactivity area, on any day,type has not been tested and certified, """'''i''*d'"**-by any individual using the equipment,
2 does not exceed the values specified in or had certification extended, by (a) There may be included in any ap-
r Appendix B. Table L Column 1 of this NIOSH/MSHA, or where there la no plication ior a license or ior amend-

I part. For the purposes of this paragraph, existing schedule for test and ment of a license proposed limits upon

"' * '
mat a eart ir led when $ ar as r sul from he pl s

11 ma o r
respirators are worn may be estimated 2 this equipment without specific possession or use of radioactive mate.
by dividing the ambient concentration in authorization by the Commission. An rial and other sources of radiation.$
air by the protection factor specified in || application for this authorization must Such applications should include in.

.

Appendix A of this part. lf the exposure include s elemonstration by testing,or formation as to anticipated average ra-
la later found to be greater than on the basis of reliable test information, diation levels and anticipated occupan-
estimated, the corrected value shall be that the material and performance ey times for each unrestricted area in-
used. if the exposure is later found to be characteristice of the equipment are volved. The Commission will approve
less than estimated, the corrected value capable of providing the proposed the proposed limits if the applicant
may be used, degree of protection under anticapated demonstrates that the proposed limits

(2) The licensee maintains and conditions of use, are not likely to cause any individual
implements a respirstory protection (f) Only equipment that ha s been t receive a dose to the whole body in
program that includes. as a minimum; opecifica!!y cernfied or had certification any period of one calendar year in
air sampling sufficient to identify the extended for emergency use by NIOSH/ . excess of 03 rem.hazard. permit proper eqwpment MSHA shall be used as emergency j Commission pursuant to paragraph (a)

(b) Except as authorized by the
selection and estimate exposures;

devices.he beensee shatt riotify. In writ. of this section, no licensee shall pos-
-

surveys and bioassays as appropriate to 'm g e
evaluate actual exposares, wntten ing, the Director of the appropriate Nu- "sess, use or transfer licensed materialb<) , procedures regarding selection. fatting. clear Reculatorv Commission Inspecuon ICin such a manner as to create in any

V} and maintenance of respirators and nr.d Enforcement Rmonst Ornee hsted unrestr.cted area from radioactive ma-
testing of respirators for operabdity m Apper dis D at least 30 days before the terial and other sources of radiation in
immed:stely pnor to each use; wntten o b j bd sed uNr t$c"pr his possession:

mprocedures regardmg supervision and of this sect;on (1) Radiation levels which,if an indi-
training of personnel and issuance - vidual were continuously present in
records; and determination by a the area, could result in his receiving a
physician prior to irutial use of dose in excess of two millirems in any
respirators and at least every 12 months one hour, or
thereafter, that the individual uses is [20.104 Exposure of minors. (2) Radiation levels which, if an indi-
physically able to use the respiratory vidual were continuously present in
protective equipment. (a) No licensee shall possess, use, or the area, could result in his receiving a

(3) A mTitten policy statement on transfer licensed material in such a dose in excess of 100 millirems in any
respirator usage shall be issued coverir.g manner as to cause any individual ~seven consecutive days.

within a restricted area who is undersuch things as: use of practicable
engmeenna contrcls instead of fdofonee (c In addition to other requirements'

du frespirators; routme, no.iroutme, and '" #'" * * E I" * * *r sources S
radioactive rnate.-ial and othe,s posses- - njum fuel cycle operations subject to

*

emergency use cf respiratcrs, and M n emeeperiods of respirator use and rehef from ["the provisions of 40 CFR Part 190,
respireter use.The Lcensee shall advise [the nvir nmental Radiation Protection'

i spec fled the t
.

|Standa,rds for Nuclear Power Oper-
each respirator user that the user maY ~

f paragraph ta) of I 20.101'ossess, use or* i ns, shall comply ulth that part.leave the area at any t=e for rehef from (b) No licensee shall p
respirator use in the event of equipment 10 transfer licensed material in such a

,

-
malfunction, physical cr psycholog cal manner as to cause any individual B 20.106 Radmsethity in effluents to un-
distress. procedural or communication within a restricted area who is under restricted areas.
failure. significant detenoration of 18 Sears of age to be exposed to air' tal A heensee shall not possess, useoperstmg condahons. or any cther borne radioactive material possessed or transfer heensed material so as tocondition that might require such relief. by the licensee fn an average concen. I release to an unrestricted area radioac-

(4)The liceesee uses equipment tration in e.* cess of the limits specified Ative material in concentrations which
within tim;tahons for type and mode of in Appendix B. Table 11 of this part. j exceed the limits specified in Appen-
use and provides proper visual. For purposes of this paragrapn, con. r dix B. Table 11 of this part. except ascommunication, and other special centratbns may be ateraged over pert' * authorized pursuant to 1 20.302 or
capabihties (sach as adequate skin .ofs not grekter than a week. f paragraph tb) of this section. For pur-protection) when needed. poses of this section concentrations

j (dl tlnless etherwise authorised by may be ateraged oser a period not
V

| the Commission. the licensee shall not
creater than one year.

,

assign protection facton in excess of

20 5 September 1,1982
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PART 20 * STANDARDS FOR PROTECTION AGAINST RADIATION

(ecentrations o radionuclides. ParcAtmoMAny Paocromutsendment a nelud proposed
limits higher than those specified in (I) A description of the waste treat-
paragraph (a) of this section. The ment facilities and procedures used to 9 20.201 S m eys.

reduce the concentration of radionu*
Commission will approve the proposed clides in effluents prior to their re- (a) As used in the regulations in this
limits if the applicant demonstrates: lease. sart. "sursey" means an evaluation of
(1) That the appheant has made a (d) For the purposes of this section Ethe radiation hazards incident to theo

reasonable effort to minimize the ra. the concentration lunits in Appendix -pr duction. use, release, disposal, or
dioactinty contained in effluents to B. Table II of this part shall apply at P e ta a e ma als or

.ther sources of radiation under a spe.unrestricted areas; and the boundary of the restricted area. a
(2) That it is not likely that radioac. The concentration of radioactive ma- melfic set of conditions. When appropri.

tive material discharged in the efflu. terial discharged through a stack, pipe ate, such esaluation includes a physi.
2nt would result in the exposure of an or similar conduit may be determined cal survey of the location of materials
individual to concentrations of radio. with respect to the point where the and equipment, and measurements of
active material in air or water exceed. materialleaves the conduit. If the con- levels of radiation or concentrations of
ing the limits specified in Appendix B. duit discharges within the restricted J,adioactive material oresent.
Table II of this part. g area, the concentration at the bound-

(c) An application for higher limits ; ary may be determined by applying
tion shall include information demon. s; appropriate factors for dilution dis- f(b) Each licensee shall make or
pursuant to paragraph (b) of this sec.

persion, or decay between the point of
stratmg that the applicant has made a g discharge and the boundary, -cause to be made such surveys as (1)
reasonable effort to minimize the ra. (e)In addition to limiting concentra- ;may be necessary for the licensee toa

dioactivity discharged in effluents to tions in effluent streams, the Commis- pcomply uith the regulations in this
unrestricted areas, and shall include, sion may lirnit quantitles of radioac- gart, and (2) are reasonable under the
as pertinent: Live materials released in air or water g.arcumstances to evaluate the extent
(1) Information as to flow rates, during a specified period of time if it af radiation hazards that may be pres.

total volume of efnuent, peak concen. appears that the daily it.take of radio- "-
tration of each radionuchde in the ef. actn e material from air, tvater, or food *

fluent, and concentration of each radj. by a suitable sample of an exposed 5 20.202 Personnel monitoring.onuchde in the effluent avera ed over population group. averaged over a
a period of one year at the pomt period not exceeding one year, would (a) Each licensee shall supply appro-
where the effluent leaves a stack, otherwise exceed the daily intake re. priate personnel monitoring equip-
tube, pipe, or similar condult; sulting from continuous exposure to ment to, and shall require the use of

(2) A description of the properties of air or water containing one-third the such equipment by:
* the effluents, including: concentration of radioactive materials (1) Each individual sho enters a re-.,

(i) Chemical composition; specif ed in Appendix B. Table II of stricted area under such circumstances (~ (ii) Physical characterzstics, includ- -this part. that he receives, or is likely to receive. ($ Ing su; pended solids content in liquid a dose in any calendar quarter in
o ef fluents. and nature of gas er aeroso; excess of 25 percent of the applicable~ ~
fcr air ef fluents; (f) The provisions of paragraphs (a) value specified in paragraph (a) of
(ill) The hydrogeh lon concentra- through (e) of this section do not i 20.101.

tions (p") of hquid effluents; and apply to disposal of radioactive materi. (2) Each individual under 18 years of
(iv) The size range of particulates in ; al into samtary sewermee systems, age who enters a restricted area under

effluents relea. sed mto air. which is governed by 1 20.303. such circumstances that he receives.
(3) A descr.ption of the anticipated - (g) In addition to other require. or is likely to receive, a dose in any cal.

human occupancy in the unrestricted 5 ments of this part, licensees engaged endar quarter in excess of 5 percent of
nrea s here the h:ghest concentrathn , in uranium fuel cycle operations sub. Ithe applicable value specified in para-
of radioactive mater;al from the efflu. * ject to the provisions of 40 CFR Part Erraph tal of 1 20.101.
ent is expected. and. m the case of a 190. "Entfronmental Radiation Protec- E (3) Each individual sho enters a
rner or stream. a description cf water tion Standard for Nuclear Poser Op- * high radiation area.
uses downstream from the point of re- f, rations." shall comply with that part. E (b) As used in this part.
Itase of the effluent. (1) " Personnel monitoring equip-(4) Information as to the highest '

concentration of each radionuchde in 5 20 107 3fedical diagnosis and therapy. ment" means devices designed to be
g ,

an unrestricted area. includmg antici- Nothing in the regulations in this the purpose of measurms the dose re-pated concentrations averaged over a part shall be interpreted as limiting ceived (e g film badges, pocket cham-period of one year: the intentional exposure of patients to bers, pocket dosimeters, film rings.(1) In air at any pomt of human oc- radation for the purpose of medical etc,tcupancy;or diagnosis or medical therapy * (2) " Radiation area" means anysti) In water at points of use down-
area, accessible to personnel, in Rhichstream from the point of release of 8 20.lp O. ders requiring furnishing ofr

' the effluent. bm ana3 serures' there exists radiation, origmatmg in
shole or in part within beensed mate-

(5) The background concentration of ; Where necessary or desirable in rial, at sJch levels that a major por-
2 rder to aid in determining the extent tion of the body could receive in anyrad:onuclides in the receiving river or

stream prior to the release of hauld ef- f of an mdividual's exposure to concen- one hour a dose in excess of 5 mil-
trations of rad cactne material the lirem, or m any 5 consecutne da>s afluent.

JC(6) A desertption of the environmen- Commission may incorporate appro- dose in excess of 100 millirems;
tal momtoring equipment, includmg priate prctistons in any license, direct. (3) "Ifigh radiation area" means any
sensitivity of the system, and proce. ing the heernee to make atai!able to area, accessible to personnel, m which
dures and calcu!ations to determine the mdividual appropriate bio assay there exists -radiation origmatmg m
concentrations of radionuclides in the seruces and to furnish a copy of the w hole or in part within licensed mate-

,

unrestricted area and possib e recon. reports of .euch seruces to the Com- rial at such lesels that a major portion
rr. mon. of the body could recene in any one

hour a dose in eseess of 100 milltrem.
-

September 1,1982 20 6

- _ _ - -



. . .

.

PART 20 * STANDARDS FOR PROTECTION AGAINST RADIATION
" (11) Be equipped with a'dditional con-

~ (2) Each entrance or access point tcP trol dedces such mat mn fah M ,
' a high radiation area shall be. the entry control devices to function \-

(1) Equipped with a control device as required by paragraph (c)(6)(i) of

which shall cause the level of radi- this section the radiation level within~

ation to be reduced below that at the area, from the sealed source. shall
5 20.203 Caut. ion signs labels. signals and which an individual might receive a be reduced below that at which it

**"''*I'- dose of 100 millirems in I hour upon would be possible for an individual to
entry into the area: or receive a dose in excess of 100 mrem in

(a) Genercl (1) Except as otherwise oe h and v sib and audib
authorized by the Commission, sym. (11) Equipped with a control device d ou

bois prescribed by this section shall which shall energize a conspicuous make an individual attempting to
use the conventional radiation caution visible or audible alarm signal in such enter the area aware of the hazard
colors (magenta or purp!e on yellow a manner that the indhidual entering and the licensee or at least one other
background). The symbol prescribed the high radiation area and the licens* Individual, who is familiar with the ac-
by this section is the conventional ee or a supervisor of the activity are T tidty and prepared to render or
three bladed design: made aware of the entry; or 4 sumrnon assistance, aware of such fail.

(iii) Maintained locked except during * ure of the entry control devices.
Rmation ErnssoL periods when access to the area is re- f (111) Be equipped with control devices

quired. with positive control over each 0 such that upon failure or removal oft. Cross-hatched area is to be magenta or
purple. Individual entry. J physical radiation barriers other than

' the source's shielded storage container2. Background is to be yellow. (3) The controls required by para. the radiation level from the sourcegraph (c)(2) of this section shall be es- shall be reduced below that at which it0 Rtablished in such a way that no indi- w uld be possible for an individual to[ 60 Svidual will be prevented from leaving a receive a dose in excess of 100 mrem in
thigh radiation area *
m one hour; and visible and audible
g (4) In the case of a high radiation alarm signals shall be generated to
area established for a period of 30 make potentially affected individualsQ gO

N days or less. direct surveillance to pre- aware of the hazard and the licensee'

vent unauthorized entry may be sub- or at least one other individual, who is
stituted for the controls required by familiar with the activity and pre-

'- paragraph (c)(2) of this section. pared to render or summon assistance.
.

', (5) Any licensee, or applicant for a 11 aware of the failure or removal of the

| cense, may apply to the Commission physical barrier. When the shield for
for approval of methods not in:luded the stored source is a IIquid, means,,

a shall be provided to monitor the intes >' ' in paragraphs (c)(2) and (1) of this sec. rity of the shield and to signal. autd
- I tion for controlling access to high ra- matically, loss of adequate shielding ,

2 i diation areas. The Commission will ap-
| Physical radiationi baf.ers that com'5 | prove the proposed alternatives if the

,. ] licensee or applicant demonstratesE

'4- -r ' A | that the alternative methods of con-c
A4# * '. 7 trol will prevent unauthorized entry"

into a high radiation area, and that .This pararraph (ex6) does not apply to* .

Mt . p _

,this section is met. therapy. m radiography or in completely

the requirement of paragraph (cx3) of radioacthe sources that are used in tele.
-

self shielded irradiators in which the source
(2) In addition to the contents of is both stored and operated sithm the same

,

-
signs and labels prescribed in this sec-2 (6) Each area in which there may sheldmr radiation barrier and. in the de-
tion licensees may provide on or near $ exist radiation levels in excess of 500 sirried configuration of the arradiator, is

such signs and labels any additional $ rems in one hour at one meter from a staars physica!!y maecessible to any indb

information u hich may be appropriate * sealed radio active source ' that is used on in an area that1s acee
'''
ble to any

sure to radiation or to radioactive ma* D trradiate materials shall:
in aidmg individuals to minimize expo- 8 daldual. This paragraph (CW6i also does not

apply to sources from uhich the radiation Ls

terial. - (i) Have each entrance or access incidental to some other use nor to nuclear
(b) Radiaffen crecs. Each radiation pomt equipped with entry control de. reactor generated radiation other than rade

area shall be conspicuously posted vices which shall function automati. ation from byproduct source, or special nu-
clear materials that are used in sealedwith a sign or signs bearing the radi. cally to present any individual from

'58 no sc1 sh I d irrad ato a
stion caution symbol and the words: inadvertently entering the area when 5 ,y(3,,,", ,,

such radiation levels exist; permit de- 1978 Each person heensed to conduct ae'ttyt!
';, liberate entry into the area only after ties to thich this paragraph (CM61 appliesCAtJT!oN 8
;; a control device is actuated that shall and a ho as not in comphance m ath the provi.

R4ct4 Trow AREA cause the radiation level within the sions of this pararraph on Mar. 14. 1978.2
- area, from the sealed source, to be re. shall file tith the Director. Of fice of Nucle.

(c) Hie radiction creas. (1) Each ar Material safety and Saferuards.11.3. Nu.
high radiation area shall be conspicu*7 duced below that at which it would bepossible for an individual to receive a clear Regulatory Commission. Washington,

D C. 20555 on or before June 14.1978. m-ously posted with a sign or signs bear * dose in excess of 100 mrem in one i rmati n describms m detail the actionsing the radiation caution symbol and hour; and prevent operation of the
the words: source if the source would produce ra- I"$" tbs pa astaph l4. IN8 and

'" * ' ' '
,

diation le%els in the area that could may contmue actiuties in conformance mithCAtTTsoM , result in a dose to an individual in present beense condittor:.s and the prosi.

excess of 100 mrem in one hour. The sions of the pretlously effective 1 20.2034.
- Hica RADIAT oM Asr.A entry control devices required by this until such compt ance ts achiesed For sul / \

- paragraph (cH6) shall be established persons cc,mphance must be achieved not

' Or " Danger" in such a say that no individual will later than Dec.14.197s.
be prevented f rom leavine the area.
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PART 20 e STANDARDS FOR PROTECTION AGAINST RADIATION

(drise permenent structural compo- (7) Licensees with, or app!! cants for. CAttrrow i
~

Vn:nts, such as walls, that have no licenses for radiation sources that are ''
credible probability of failure or re- within the purview of paragraph (ex6) Ne MAm!Atis)
m; val in ordinary circumstances need of this section and that must be used ; (2) Each area or room in ahich natu-,, nit meet the requirements of this in a variety of positions or in peculiar : ral uranium or thorium is used or

G; p:ragraph <cx6)(111). locations, such as open fields or for. - stored in any amount exceeding one(iv) Be equipped with devices that ests, that make it impracticable to & hundred times the quantity specifiedg
rill automatically generate visible and comply sith certain requirements of , in Appendix C of this part shall beg

;tudible alarm signals to alert person- paragraph (cx6) of this section, such conspicuously posted with a sign or
a

, nil in the area before the source can as those for the automatic control of signs bearing the radiation cautionbe put into operation and in sufficient
radiation levels, may apply to the Di. symbol and the words:

time for any individual in the area to rector. Office of Nuclear Materiala -

cperate a clearly identified control 2
d;vice which shall be installed in the , Safety and Safeguards. U.S. Nuclear"

Regulatory Commission. Washington,aria and which can prevent the source .
D.C. 20555 for approval, prior to use

.I.[om being put into operation. of safety rneasures that are alternative Cmox '
~

to those specified in paragraph (c)(6)
of this section, and that will provide at RAD!oAcr!VE MATERIAL (s)

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

vlees as are necessary to assure that sources. At least one of the alternative vided in paragraph (f x3) of this sec-

'3 the area is cleared of personnel prior to ach con r Itcmeasures must include an entry pre-
s to each use of the source preceding venting interlock control based on a

labe identifying the radioactise con-* shich use it might have been possible physical measurement of radiation,,

* for an individual to have entered the | that assures the absence of high radi-(21'A label required pursuant toca. ation levels before an individual can paragraph (f x1) of this section shall
gain access to an area where such

bear the radiation caution symbol and
"""(vi) Be checked by a physical radi. sources are used. the words " CAUTION. RADIOAC-ntion measurement to assure that -

TIVE MATERIAL" or " DANGER.
prior to the first individual's entry RADIOACTIVE MATERIAL". It shall
into the area after any use of the (d) Airborne radiocetit:ity crea.s. (1) also provide sufficient information ' to
source, the ra6ation level from the As used in the regulations in this part permit individuals handling or using
s:urce in the area is below that at " airborne radioactivity area" means (1) the containers, or s orking in the vic'n-
chich it would be possible for an indi- any room, enclosure, or operating area ity thereof, to take precautions to
vidual to receive a dose in excess of in which airborne radioactive materi. avoid or minimize exposures. /100 mrem in one hour.*

als composed wholly or partly of 11 (3) Notwithstanding the provisions (,
(vii) Have entry control devices re- censed material, exist in concentra. ; of paragraph (fx1) of this section la-, quired in paragraph (cx6xi) of this tions in excess of the amounts speci - beling is not required:

fled in Appendix B. Table I. Column 1 ! (1) For containe s that do not con-u section which have been tested for
, proper functiomng prior to initial op- of this part; or (11) any room, enclo e tain licensed materials in quantities
; eration with such source of radiation sure, or operating area in which air. * greater than the applicable quantitles

on any day that operations are not un- borne radioactive material composed nlisted in Appendix C of this part.
interruptedly continued from the pre- wholly or partly of licensed material (11) For containers containing only
vious day or before resuming oper-

exists in concentrations which. aver- natural uranium or thorium in quanti-
ntions after any unintended interrup- aged over the number of hours in any ties no greater than 10 times the appli-
tion, and for which records are kept of *.: week during which individuals are in cable quantities listed in Appendix C

the dates, times, and results of such ;the area. exceed 25 percent of the of this part.

tests of function. No operations other Eamounts specified in Appendix B (11.s For containers that do not con-
than those necessary to place the * Table I. Column 1 of this part. tain heensed materials in concentra-
source in safe condition or to ef fect re 0 (2) Each airborne radioactivity area tions greater than the applicable con-
paris on controls shall be conducted shall be conspicuously posted with a centrations listed in Appendix B.
with such source unless control de- sign or signs bearing the radiation cau- Table I Column 2. of this part.
vices are functioning properly. The 11- tion symbol and the words*. (iv) For containers when they are at-
censee shall submit an acceptable tended by an individual who takes the
schedule for more ccmplete periodie *

CAUTroM ' precautions necessary to prevent the
tests of the entry control and warning exposure of any individual to radiation
systems to be established and adhered AIRaoRNE RADIOACTIVITY AREA or radioactive materials in excess ofto as a condition of the hcense.

(vill) Have those entry and exit por. (e) Adcficional requirements. (1) the limits estab!1shed by the regula-

tals that are used in transporting ma. Each area or room in shich licensed tlons in this part.

terials to and frcm the irradiation material is used or stored and which P (v) For containers when they are in
crea, and that arc not intended for use contains any radioactive material $ transport and packaged and labeled in
by *rl ividuals. controlled by such de. (other than natural uranium or thor- [ accordance with regulations of the De-d
vtces'and administrative procedures as lum) in an amount exceeding 10 times partment of Transportation.

Ihe quantity of r.uch material specified ,* (vi) For containers shich are accessi-are necessary to physically protect and
in Appendix C of this part shall bewarn against inadtertent entry by any

inivadual through such portals. Exit conspicuously posted with a sign or ble * only to individuals authorized to

portals for processed materials shall signs bearing the radiation caution handle or use them, or to work in the
be equ'pped to detect and signal the symbol and the words: 3 vicinity thereof, provided that the con-
presence of loose radiation sources h tents are identified to such individuals
that are carried toward such an exlt r ' Danpr,,,

(-
by a readily available written record.k nd ] ,8D[{D]* '[fj.aer'to automatically prevent such ' (vit) For manufacturing or process

, 1loose sources from being carried out of -

ttmate of artmty. date for s hich actnity i.s {i equipment such as nuclear reactors.
c

the area. esumated mau enrichtnent. etc. reactor components, piping and tanks.
,

September 1,1982 20-8
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. PART 20 o STANDARDS FOR PROTECTION AGAINST RADIATION
.

f (4) Each licensee shall, prior to dis- ~ ~

$ 20.203 Procedures for picking up, receiv- Tasts os ExtupT ano Twt A OuwTmts; posal of an empty uncontaminated ing, and opening packages.

.;g g container to unrestricted areas. (a)(1) Each licensee who expects toi , remove or deface the radioactive mate * receive a package containing quanti- % g, Mt,,, M t,,,,
(/ / ' s rial label or otherwise clearly indicate ties of radioactive materialin excess of

m aer u m w*e
7 that the container no longer contains the Type A quantitles specified in 01 00N
{ radioactive materials. paragraph (b) of this section shall: a_

o ,1 N,(i) If the package is to be delivered [ , noto the licensee's facility by the carrier, v i ro
make arrangements to receive the vi 5 *"

$ 20.204 Sarne: exceptions. package when it is offered for delivery v' #L0"0 "
by the carrier; or

Notwithstanding the provisions of (in If the package is to be picked up .r,. ., v y ene saw1 20.203 by the licensee at the carrier's termi. ep.we s m a = ceae.'

b' be posted with a caution sign because
(a) A room or area is not required to nal make arrangements to receive no-*

tification from the carrier of the arriv-
% [ Footnote i removed 49 FR 19623)e of the presence of a sealed source pro. al of the package, at the time of arriv-

' vided the radiation level twelve inches EI-
E from the surface of the source con- (2) Each licensee who picks up a

tainer or housing does not exceed five package of radioactive material frorn a (cM1) Each licensee, upon receipt of*

millirem per hour- carrier's terminal shall pick up the a package containing quantities of ra-
n package expeditiously upon receipt of dioactive material in excess of the
g notification from the carrier of its ar- Type A quantitles specified in para-*

|

- rival.
graph (b) of this section, other than

(b) Rooms or other areas in hospi- $ (bi(1) Each licensee. upon receipt of f those transported by exclusive use ve-
tals are not required to be posted with hicle, shall monitor the radiation
caution signs, and control of entrance g a package of radioactive material. R lesels external to the package. Theshall monitor the external surfaces of
or access thereto pursuant to the package for radioactive contami- package shall be monitored as soon as
120.203(c) is not required, because of nation caused by leakage of the radio- practicable af ter receipt, but no later

;the presence of patients containing by- active contents, except' than three hours after the package is
gproduct material provided that there til Packages containing no more received at the licensee's faci!1ty if re-

are personnel in attendance sho will than the exempt quantity specified in ceived during the licensee's normalg

w take the precautions necessary to pre- the table in this paragraph., working hours. or 18 hours if received-
Rvent the exposure of any individual to af ter normal working hours.(11) Packages containing no moreradiation or radioactive material in (2) If radiation levels are found on

excess of the limits established in the than 10 millicuries of radioactive ma- the external surface of the package in
regulations in this part. terial consisting solely of tritium, excess of 200 millirem per hour. or atcarbon 14. sulfur 35, or iodine 125;

three feet from the external surface ofp) ~

(till Packages containing only radio- the package in excess of 10 millitemt -

(c) Caution signs are not required to acthe material as gases or in special per hour.'
be posted at areas or rooms containing form. I the licensee shall immediate-radioacthe materials for periods of (iv) Packages containing only radio S ly notify by telephone and telegraphless than eight hours provided that (1) active material in other than 11ould$ mallgram, or facsimile, the director of4 the materials are constantly attended form (including Mo 99/Tc 99m gener** the appropriate NRC Regional Offleeg during such periods by an individual stors) and not exceeding the Type A w, listed in Appendix D. and the final de-who shall take the precautions neces.

E sary to prevent the exposure of any in. Quantity !!mit specified in the table in ; 11 ering carrier.
this paragraph: and L=

f dividual to radiation or radioactive (v) Packages containing only radion.
materials in excess of the limits estab- uclides with half-lives of less than 30 "

(d) Each licensee shall establish andhshed in the regulations in 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. R ing packages in which licensed materi-the licensee's control.
The monitoring shall be performed a:R al is received, and shall assure that

such procedures are follosed and that
soon as practicable after receipt, butE due consideration is ghen to special'

no later than three hours after the(d) A room or other area is not re-
quired to be posted with a caution package is received at the licensee a fa m instructions for the type of package'

N ach' and control is not required for cility if received during the licensee s[ being opened.
a

sign
e entrance or access point to a normal working hours, or eighteen

3
hours if received af ter normal working p $ 20 206

room or other area which is a high ra.
" diation area solely because of the pres hours.-

. Instruction of personnel.
g ence of radioactive materials prepared

Instructions required for individualsfor transport and packaged and la-
(211f removable radioactive contam3 g morkmg ir. or frequenting any portsonbeled in accordance with regulations

nation in excess of 0.01 microcuriesf of a restricted area are specthed inof the Department of Transportation.
(22.000 disintegrations per minute) perg i 19.12 of this chapter.-

100 square centimeters of package sur L.
; face is found on the external surfaces -

: of the package. the licensee shall im. 5 20.207 Storare and control of licensed
; mediately notify the final delivering enaierials in unrestracted areas.carrier and, by telephone and tele ,m w Ial Deensed materials stored in anj
; graph. mailgram or facsimile, the ap4 unrestricted area shall be secured

'For example. contatriers in locattorts such propriate Nuclear Regulatory Com r from unauthorized remosal from the
mission Inspection and Enforeement'I place of storage.as sater. filled canals. stornse vaults. or not

Regional Office shown in Appendix D|'' * (bl Licer. sed materials in an unres.( ) of this part.\4 tricted area and not in storage shall be<6

20 9 May 31,1984
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PART 20 o STANDARDS FOR PROTECTICN AGAINST RADIATION
[ (b)Thr Commission cill not approve (a) 0.05 microcuries or less of hydro-tended under the constant surveil- = any application for a licerne for dis- gen 3 or carbon 14, per gram oflance and immediate control of the 11- { posal of licensed material at sea unless medium, used for liquid scintillationcInsee. = the applicant shows that sea disposal counting; and

. " offers less harm to man or the envi- |

(b> 0.05 microcuries or less of hydro- !-
ronment than other practical alterna-~

gen 3 or carbon 14, per gram of animal |Mstr DisrosAL tive methods of disposal.
tissue averaged over the weight of the

5 20.301 General requirement. entire animal; provided however,
No licensee shall dispose of licensed tissue may not be disposed of under

mrterial except: this section in a manner that would
(n) By transfer to an authorized re- - O permit its use either as food for

cipient as provided in the regulations 5 20.303 Disposal by release into annitary a humans or as animal feed.
,

* in Parts 30. 40.60. 61. 70 or 72 of this semerage systema.
7 chapter, whichever may be applicable; .g gg g

*

No licensee shall discharge licensed * cords shoiing the receipt, transferOfe material into a sanitary sewerage
system unless: and disposal of such byproduct matert- #

*

; ta)It is readily soluble or dispersible al as specifird in i 30.51 of this chapter;
and

b) e quantity of any licensed or (d) Nothing in this section relieves
(b) As authorized under i 20.302 or other radioactive material released the licensee from complying with .

Part 61 of this chapter; or into the system by the licensee in any other applicable Federal. State and
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 1 20.303, applica 3 the average daily auantity of sewage

_

, ,

2 bl:t to the disposal of !! censed material $ released into the sewer by the licensee.
O by release into sanitary sewerage sys a will result in an average concentration j 20.311 Transfer for disposal and

tems, or in i 20.306 fcr disposal of spe m equal to the limits specified in Appen- mardfeets.
E cific wastes or in i 20.106 (Radioactiv |C dix B. Table I Cohrnn 2 of this part: (a) Purpose. ne requirements of this
= ity in elfluents to unrestricted areas). or section are designed to control transfers*

'""" (2) Ten times the quantity of such of radioactive waste intended for
-

material specified in Appendix C of
this part; and disposal at a land disposal facility and

establish a manifest tracking system and5 20.302 Method for obtaining approrat of (c) The quantity of any licensed or supplement existing requirementaproposed disposal procedures. other radioactive material released in
conceming transfers and recordkeeping(a) Any licensee or app!! cant for a 11- EDY One m for such wastesMe nporting and-

*cense may apply to the Commission e[b "*# # " * *for approval of proposed procedures to e ] e e s 11 not res
in an average concentration exceedmg in this section have been approved bydispose of licensed materia! in a

manner not otherwise authorized in the limits specified in Appendix B. the Office of Management and Dudget:
the regulations in this chapter. Each Table I* Column 2 of this part; and OMB approval No. 3150-0014.

application should include a desertp- (b) Each shipment of radioactive

= tion of the licensed material and any waste to a licensed land disposal facility
must be accompanied by a shipment2 oth r radioactive material involved. in- (d) The gross quantity of licensed
manifest that contains the name.

~

E cluding the quantities and kinds of and other radioactne material, exclud'
address and telephone number of the$ such material and the levels of radio-

ing hydrogen-3 and carbon 14. released ; person g,enerating the waste.%e. Letivity involved, and the proposed
into the sewerage system by the licens manifest shall also include the name." manner and conditions of disposal. ee does not exceed one curie per year.

The application should also include an a address and telephone number or the
The quantitles of hydrogen-3 and ' name an,d EPA hazardous westeanalysis and evaluation of pertinent

information as to the nature of the en- carbon 14 released into the sanitary; identification number of the personsewerage system may not exceed 5vironment, including topographical. transporting the weste to the land
geological. meteorological, and hydro- curies per yea,r for hydrogen-3 and I

logical characteristics; usage of ground curie per year for carbon 14. Excreta disposal facility. ne manifest must also
from individuals undergoing medical indicate as completely as practicable: a

End surf ace waters in the general area; P Ysical ducti@ of b wade bhdiagnosis or therapy with radioactive,

tha nature and location of other po- ;: material shall be exempt from any volume; ridionuclide ldentity and
.

tentially affected facilities; and proce'
limitations contained M this section. quantity: the total radioactivity; and the*

dures to be observed to minimize the Principatchemicalform Dea
risk of unexpected or hazardous expo. '

solidification agent must be spedfled.sures. *

Weste contsin more than 0.11t
,

i 20.303 Trestrnent or disposal by inciner.,

"d*"' chelating agents y weight must be
identified and the weight percentage of

No licensee shall treat or dispose of the chelating agent estimated. Wastes
licensed material by incineratforn classified as Class A.Cass B oe Classexcept for materials listed under C in i 61.55 of this chapter must be
i 20.306 or as specifically approved by clearly identified as such in thethe Commission pursuant to manifest.Re totalquantity of the
il 20.106(bl and 20.302. radionuchdes H+3, G-14. TcHpo and 5-
6 20.304 Disposal of specific mastes. 129 must be shown.ne manifest

Any licensee may dispose of the fol- required by this paragraph may be
shipping papers used to meetlosing licensed material without Department of Transportation erregard to its radioactivity:

Fsbruary 28,1983(resett 2M
p..i one ,s t o s o u

e



3 1

1
1

. .

PART 20 o STANDARDS FOR PRSTECTISN A"AINST RADIAT12N |
.

Environmental Protection Agency (1) Acknowledge receipt of the waste equivalent documentation by the
regulations or requirements of the from the generator within one week of collector,
receiver. provided all the required recelpt by returning a signed copy of the (7) Include the new manifest with the I

g
information is included. Copies of manifest or equivalent documentati'm; shipment;

]manifests required by this section may (2) Prepare a new manifest to reflect (8) Retain copies of original manifesta
i

be legible carbon copies orlegible consolidated shipments; the new and new manifests and documentation i

photocopies. manifest shall serve as a listing or index of acknowledgement of receipt as the 1

(c) Each manifest must inchtde a for the detailed generator manifesta. record of transfer oflicensed material I
'

certification by the waste generator that Copies of the generator manifests shall required by Parts 30,40, and 70 of this |

the transported materials are properly be a part of the new manifest.'llie waste cha pter, and '

cla ssified, described, packaged marked. collector may prepare a new manifest (9) For any shipment or part of a
and labeled and are in proper conditica without attaching the generator shipment for which ecknowledgement la
for transportation according to the manifests, provided the new manifest not received within the times set forth in
applicable regulations of the contains for each package the this section. conduct an investigation in*

Department of Transportation and the information specified in paragraph (b) of accordance with paragraph (h) of this
Commission. An authorized this section.The collector licensee shall section.
representative of the waste generator certify that nothing has been done to the (g) The land disposal facility operator
shall sign and date the manifest. waste which would invalidate the shalk

(d) Any generating licensee who generator's certification; (1) Acknowledge receipt of the waste

transfers radioactive waste to a land (3) Forward a copy of the new within one week of receipt by returning

disposal facility or a licensed weste manifest to the land disposal facility a signed copy of the manifest or

collector shall comply with the operator at the time of shipment; pj' [ 'ed is b
* '

requirements in paragraphs (d][1] (4) Include the new manifest with the
through(8) of this section. Any shipment to the disposal site; licensee who last possessed the waste

and transferred the waste to thegeneratir g licensee who transfers waste (5) Retain a copy of the manifest and
to a !! censed weste processor who treats documentauon of acknowledgement of op "ato e ut rn co

,, g, 9g , onor repackages waste shad comply with receipt as the record of transfer of
the requirements of paragraphs (d)(4) licensed material as required by Parts shall indicate any discrepancies

'e li d on the manifest; through(8)of this section. Alicensee ; 30,40, and 70 of this chapter, and retala d ls=

: shalh information from generator manifests : (2) mintain copin of au compkted
'E * " * * " **d ' E manifests or equivalent documentauon(1) Prepare all wastes so that the ;

[ waste is classified according to I 61.55 [ ([) i ments or any part of a
* ""UI O' """"I"'" *" #
,r an d''E ''Ii " '"dand meets the waste characteristics- , shipment for which acknowledgement of ||

requirements in I 61.56 of this chapter, receipt is not received within the times # ** E" *
Ih * !!''' '(2) Label each package of waste to set forth in this section, conduct an 8'"'''t

'' rec' tor of the ' nearest' E ' "" ']and the Di
.

Identify whetherit is Class A waste * investigation in accordance with Commission Regional Office listed inClass B waste, or Class C wa ste. In par gr ph (h)og this secti
accordance with I 61.55 of this chapter, Appendix D of this part,when any

shipment or part of a shipment has not(3) Conduct a quahty control program treats or repackages wastes shall: shed wh m dan ak b shance
-

to assure compliance with 116135 and (1) Acknowledge receipt of the waste
61.50 cf this chapter: the program must from the generator within one week of " * " " ' * " " ' '
include management evaluation of " g

receipt by returnin a signed copy of the
e nt f r ch c o edgement is

mandu equ ae d cumentaHon: not received within the times set forth in(4) frepare shipping manifests to meet ( ) Pnpare a new manifut that muts this section, must:the requirements of Il 20.311 (b) and (c) the requirements of paragraphs (b) and (1) De investigated by the shipper ifg,
(c) f this ucHon.PuparaHon of the the shipper has not received notification

,

(5) Forward a copy of the manifest to ew manifest refkets that the processor of receipt within 20 days after transfer.the intended reci lent, at the time ofP is responsible for the waste; "dshipment; or. dehver to a collector at the (3) Prepare all wastes so that the
O' * ' waste is classified according to l 61.55 (2) Be traced and reported &a; dg fn

of a signed copy of the manifest or and meeta the waste characteristics investigation shall include tracing the
requirements in 161.56 of this chapter, shipment and rding a report with theequivalent documentation from the (4) Label each package of waste to nearest Commission Regional Officeconector, identify whether it is Class A waste. listed in Appendix D of this part. Each(6) Include one copy of the manifest C!ns B waste, or Clan C wate. in licensee who conducts a trace
* " ' with il 6135 and 61.57 of invntigation shall fue a written report() et na of the mentfest and this e apter-

e mp! ance b i 1 * "ece t as the ecor of tran ero to ses 5a * "licensed material as required by Parts 61.56 of this chapter. The program shall
30,40, and 70 of this chapter: and. include management evaluation of

(8) For any shipments or any part of a audits:
. shipment for which acknowledgement of (6) Forward a copy of the new

receipt has not been received within the manifest to the disposal site operator or
times set forth in this section, conduct waste co!!ector at the time of shipment,
an investigsuon in accordance with or deliver to a collector at the time the
paragraph (h) of this section. waste is collected. obtaining

(e) Any weste collectorlicensee who acknowledgement of receipt in the form,

handles only prepackssed waste shalh of a signed copy of the manifest or

2010a December 30,1982
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PART 20 o STANDARD 3 FOR PR3TECTIEN ACAINST RADIATIEN .
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-

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

(a) Each licensee shall maintain re- g,

cords showing the radiation exposures (
''

of all indhiduals for whom personnel
monitoring is required under i 20,202' ,

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

in accordance with the instructionsm

2 contained in that form or on clear and
legible records containing all the in-
formation required by Form NRC-5.
The doses entered on the forms or re- ''

cords shall be for periods of time not,

exceeding one calendar quarter,

(b) Each licensee sha!! maintain
records in the same units used in this

* part. showing the results of surveys
O required by 120.201(b), monitoring
[ required by Ii 20.205(b) and 20.205(c),.

and disposals made under || 211302,~
* 20.303, reinoved i 20.304,8 and Part et of

this chapter.

(c)(1) Records of Individual exposure
to radiation and to radioactive materi-
al which must be maintained pursuant
to the provisions of paragraph (a) of
this section and records of bioassays,
including results of whole body count-
ing examinations, made pursuant to
i 20.108, shall be presen'ed until the

g Commission authorizes disposition.,,

(2) Records of the results of surveys"

! and monitoring which must be main-
- tained pursuant to paragraph (b) of
* this section shall be preserved for two

years after completion of the sun'ey
except that the following records shall

ibe maintained until the Commission '

authorizes their disposition: (1) Re-
cords of the results of surveys to de-
termine compliance with ! 20.103(a);

|(ii) in4he absence of personnel mont-
toripg data, records of the results of

,,

susieys to determine external radi-
ation dose, and (111) records of the re-
sults of surveys used to evaluate the
release of radioactive effluents to the
environment.

e-

December 30,1982 2010b

inest page 6s 20 81)

I

__ _



PART 20 o STANDARDS FOR PROTECTION AGAINST RADIATION
.

.

uals. circumstances under which the [ (b) 7kenty-fourhournotification.(3) Records of disposal oflicensed
3 materials made pursuant to il 20.302. exposures occurred, and the extent of Each licensee shall within 24 hours of
O 20.303 removed i 20.304.8 and Part et of possible hazard to persons in unres. 2 discovery of the event. report any event"~

Ctedthis chapter are to be maintained until reaj which have been taken. [ n n8 C m8 Posmud8
5},

V the Commission authorizes their or will be taken, to recover the materi. . by the licensee that may have caused or
( dispoaltion. 11; and { threatens to cause:

(6) Procedures or measures which~ (4) Records which must be main. , have been or sill be adopted to pre- - (1) Exposure of the whole body of
tained pursuant to this part may be a rene of the loss or theft any individual to 5 rems or more of ra-
the original or a reproduced copy or my a r diation; exposure of the skin of the
microform if such reproduced copy or (c) Subsequent to' filing the written whole body of any individual to 30
microform is duly authenticated by

report the licensee shall also report . rems or more of radiation; or exposure
authorized personnel and the micro- any substantive additional informa. of the feet, ank.les, hands, or forearms

, form is capable of producing a clear tion on the loss or theft which be a to 75 rems or more of radiation; or
g and legible copy after storage for the comes available to the licensee, within * (2)The release of radioactive materi-

period specified by Commission regu* 30 days after he learns of such infor. O alin concentrations which,if averaged.
a lations, mation. over a period of 24 hours, would

i (5) If there is a conflict between the (d) Any report filed with the Com- exceed 500 times the limits specified
= Commission's regulations in this part, mission pursuant to this section shall for such materials in Appendix B.

license condition, or technical specifi- be so prepared that names of individ- Table II of this part; orj
cation, or other sTitten Commission uals who may have received exposure (3) A loss of one day or more of the
approval or authorization pertaining to radiation are stated in a separate operation of any facilities affected; or
to the retention period for the same part of the report. -

type of record, the retention period
- (e) For holders of an operating license ;

.:-
specified in the regulations in this (4) Damage to property in excess ofpart for such records shall apply for a nuclear power plant, the events ; $2.000.
unless the Commission pursuant to included in paragraph (b) of this section s
I 20.501 has granted a specific exemp- must be reported in accordance with the ,,

tion from the record retention require- procedures described b $ 50J3 (b). (c). L
ments specified in the regulations in (d),(e), and (g) of this chapter and must f (c) Any report filed with the Com-

.this part- include the information required in R mission pursuant to this section shall
paragraph (b)of this section. Events 3 be prepared so that names of individ."I m402 Reporte of theft oc lose of -

scensed matertas, reported in accordance with $ 50.73 of a uals who have* received exposure to ra-

(a)(1) Each licensee shall report to the this chapter need not be reported by a ' diation will be stated in a separate

Commission, by telephone. immediately g duplicate report under paragraph (b) of { part of the report,
after it determines that a loss or theft of a this section. (d) Reports made by licensees in

/ licensed material has occurred in such a g naos neeseenene ofincedone response to the requirements of this
an nde u ci ances section must be made as follows:guan (allmmediote notification. Each* .

substantial hazard may result to persons licensee shallimmediately report any (1) Ucensees that have an installed

o in unrestricted areas' events involvpg byproduct source, or Emergency Notification System shall
make the reports required by paragraphs

(2) Reports must be made as follows: special nuclear material possessed by o
g the licensee that may have caused or 2 (a) and (b) of this section to the NRC

(i) facensees having an installed
, threatens to cause: 2 Operations Centerin accordance with
s Emergency Notification System shall (1) Exposure of the whole body of a i 5012 of this chapter.-

'j any indnidual to 25 rems or more of h (2) Allothetlicensees shallmake the
'

Center in rdan ce th 2 is
radiation; exposure of the skin of the reports required by paragraphs (a) and

chapte. whole body of any individual of 150 (b) of this section by telephone and by.

(ii) All other b.censees shall make tems or more or radiation; or exposure telegram, mallgram, or facsimile to the
reports to the Administrator of the of the feet ankles, hands or forearms Administrator of the appropriate NRC
appropriate NRC Regional Office listed of any individual to 375 rems or more Regional Office listed in Appendix D of
in Appendix D of this part. , af radiation; or

a. (2)The release of radioactive materi-
-this part

(b) Each licensee who makes a report
under paragraph (a)of this section shall. 3 alin concentrations which. If averaged | I 20.404 (Ra.erved),
within 30 days after leaming of the loss over a period of 24 hours, would .

or theft. make a report in wnting to the exceed 5.000 times the lirnits specified i 20.40s Reports of overospeewes and
U.S. Nuclear Regulatory Commission, for such materials in Appendix B. esceoahe levesa and eeneenerseena.

Document Control Desk. Washington. Table If of this part; or (a)(1)In addition to any notification
D.C. 20555. with a copy to the (3) A loss of one working week or required by 120.403 of this part each*

appropriate NRC Regional Office listed more of the operation of any facilities I censee shall make a report in writing
in Appendix D of this part.The report . affected; or R concerning any one of the following

,shall include the following information: ( j types ofincidents within 30 days of its
. occurrence:

4D se t property in escess of E (i) Each exposure of an individual togoo [-ter I nvol ed, in luding d qua ti ; radiation in excess of the applicableE y, chemical, and physical form;t
$ (2) A description of the circum. ; limits in il 20101 or 20.104(a) of this
8 stances under which the loss or thef t Part. or the ticense;~

occurred; (ii) Each exposure of an individual to
a (3) A staternent of disposition or radioactive materialln excess of the

probable disposition of the licensed applicable limits in il 20.103(a)(1),
material invoh ed; 20.103(a)(2), or 20.104(b) of this part, or
(4) Radiation exposures to individ- in the license:

.

2MI May 31,1984 (reset)
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(iii) Levels of radiation or with the procedures described in ' year aas in each of the following esti-
concentrations of radioactive materialin paragraphs 50.73 (b). (c). (d). (e), and (g) mated exposua e ranges-
o restricted area in excess of any other of this chapter and must also include the Igc pplicable limit in the license: g information required by paragraphs (a) l

, %,, ((iv) Any incident for which and (c) of this section. Incidenta
%,o,,,,,,_,,,

v.- w : My .

notification is required by 120.403 of " reported in accordance with 3 50J3 of
|this part; or | this chapter need not be reported by a !w .n.w. .

(v) Levels of radiation or . duplicate report under paragraphs (a) or ""wa** apow' 'a* * ' -l
concentrations of radioactive material * !c) of this section- S",,*o#'i

-

'Z
i
'

(whether or not involving excessive (e) Allotherlicensees who make ooeon__
suposure of any individual)in an reports under paragraphs (a) or (c) of y 8 7s,m i, _ _; ._

g unrestricted area in excess of ten times this section shall. within 30 days after ;2.s; _ J~_ _~..T T Z -

* cny cpplicable limit set forth in this part tearning of the overexposure or a 3 i. C-
" (r in the license. excessive level or concentration, make a i * *b ~

. ._,

E (2) Each report required under report in writing to the U.S. Nuclear "s.7 __ _ u__ <

* par: graph (a)(1) of this section must Regulatory Commission. Document 7=s.-_ p_
' d:scnbe the extent of exposure of Control Desk. Washington. D.Ce 20555. ' " , ' , - '

individuals to radiation or to radioactive with a copy to the appropriate NRC io n, i,

material, including. Regional Office listed in Appendix D of iti is
.

(i) Estimates of each individual's this part. 's.
exposure as required by paragraph (b) ,:- .* ** n w. n c., i.v. = w. no-.wscf thi3 section: ***"**'a''*******'***'***'*'*a8*

(ii) Levels of radiation and 5 2m SeeM
The low exposure range data are re-

concentrations of radioactive insterial E quired in order to obtain better infor-involved: q.
(iii) The cause of the exposure. levels mation about the exposures actually

recorded. This section does not requireet concentrations: and b_l 20.a07 7ersonnat monitoring reports. improved measurements.
(iv) Corrective steps taken or planned Each person desenbed in i 20.408 nf 2 20.408 Reports of personnel monitonng_tm prevent a recurrence. 6 this part shr.ll, within the first quarter of

on termination of employment oreach calendar year. submit to the ,," k*(D) Any report filed with the Com ;;; Director. Office of Nuclear Regulatory
-

Emission pursuant to paragraph (a) of
,,, this section shallinclude for each indb sa Research.U.S. Nuclear Regulatory (a) This section applies to each

vidual exposed the name, social secu. ; Commission.WashmIton.DC 20555.the person licensed by the Cornmission to:~

a specified in paragraphs (a) and (1) Operate a nuclear reactor de-3 rity number, and date of birth, and an
r{pojthis section. conn 3x estirntte of the individual's exposure. () e

i The report shall be prepared sc that preceding calendar year. energy pursuant to 150.21(b) or
- this information is stated in a separate - , ,

,

{part cf the report. cility as defined in i 50.2(r) of this-

chapter
(a) A report of either (1) the total

, (c)(1) ln addition to any notification number of individuals for whom per- (2) Possess or use byproduct materi-
al for purposes of radiography pursu-required by i 20.403 of this part. each so 5 o e e

0 a 4 g {s t, , ant to Parts 33 and 34 of this chapter,licinsee shall make a report in wnting of
IIvals of radiation or releases of during the calendar year; or (2) the (3) Possess or use at any one time,

.

radioactive matenalin excess oflimits total number of individuals for whom for purposes of fuel processing, fabri-personnel momtoring was provided cating, or reprocessing special nuclearspecified by 40 CFR Part 190
" Environmental Radiation Protection ! 2** * * "" **#tcr ha s total in ! d atSt~nd:rds for Nuclear Power least the number of individuals re ; p ms n man , ura-

Oper;tions." or in excess of license cuired to be reported under paragraph a
t the cof pur at Part oconditions related to compliance with 40

(ax1) of this section. The report shall ' thi* Ch*Pt'I'CFR Part 190 - indicate whether it is submitted in ac I
(2) Each report submitted under 3cordance with paragraph (a)(1) or (4) Possess high level radioactive

.
g paragr ph (c)(1) of this section must aM2) of this section. If personnel waste at a geologic repository oper-

E (menitoring was not required to be pro-
*

2 desenbe: ations area pursuant to Part 60 of this
(i) The extent of exposure of ; vided to any individual by the licensee _ chapter, or"

i individuals to radiation or to radioactive under il 20.202(a) or 34.33(a) of this - (5) Possess spent fuel in an inde. e
a mit: rill; chapter during the calendar year, the pendent spent fuel storage installation*

(ii) Levels of radiation and licensee shall submit a negative report (ISFSD pursuant to Part 'l2 of this
concentrations of radioactive material indicating that such personnel moni- ; chapter; or
inv:l?ed toring was not required. O (6) Possess or use at any one time.

(iii)The cause of the exposure, levels. (b) A statistical summary report of $ for processtng or manufacturing for
or concentrations; and the personnel monitoring information S distribution pursuant to Parts 30, 32

I' he ccnsee r(iv) Corrective steps taken or planned or 33 f this Chapter, byproduct mate-ual om p ,,o ne} on tota casure against a recurrence. including sas either required or provided, as de- | rial in quantities excudmg any one ofthe schedule for achieving conformance scribed in paragraph (a) of this see. L the following quantities,.
with 40 CFR Part 190 and with tion. Indicating the number of individ.
associ:ted license conditions. uals a hose total whole body exposure M heensee whose Iteense exoires er termt.(d) For holders of en operating license recorded during the previous calendar nates prior to. or on the last day of the cal.
for a nuclear power plant, the incidents endar year. shall sutimat reports at the expi. (included in paragraphs (a) or (c) of this ' A heenue .how hcan newee or termme'ee ' *['"n ,"g',*,',',"j 'y"g'[,'d u s b htbh' ' ''

n g \''secten must be reported in accordance Prior to w on w lut by of the townder pur.
shall submit reports se the empiration * wmatwn heense a as in ef fect*
of tte hanse covering that pa t of the year der.g
whicit the bcense mes in effect.

June 29,1984 2042
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$ 20.409 Notifications and reports to indi.
,

viduals,
p ', %, o,m, .,

"* (a) Requirements for notificationst,' . ;,

, g and reports to individuals of exposurep
: c mi , g to radiation or radioactive r terial are
|| Mise too e specified in i 19.13 of th i: e.L tr.
e sos-m is (b) When a licensee ir n .vt. ,d pur.

i $ '$ y 2 suant to il 20.405 or 90.401.o report
e io. to to the Commission 0:s exposure of an
T-m - tJoo individual to radia .1. or radioactive

material. the licensee shall also notify
w w. .e.m., a. roc e< io e a sn am . the individual. Such notice shall be

.y,. ,,,,,,,,,,%,,
eu.a

$**,* ,'* ar*g g g ,,,a,o'g 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.

-
_

EXCEPTIONS AND ADDITIoNAt.-s s.
RzectataszNTs*

(7) Receive radioactive waste from
*

'a other persons for disposal under Part 81 5 20.501 Applications for eneruptions.

$ of thia bok The Commission may, upon applica.
:; tion by any licensee or upon its own

Initiative, grant such exemptions fromL .

0 the requirements of the regulations in
this part as it determines are author-4

'. ised by law and will not result in
E-

>(b) When an individual terminates undue hazard to life or property.
employment with a licensee described in a

, paragraph (a) of this section, or an I 20.502 Additional requirements.
' individual assigned to work in such a The Commission may, by rule regu-

licensee's facility, but not employed bY lation. or order, impose upon any li-
the licensee. completes the work censee such requirements. In addition
assignment in the licensee's facility. the to those established in the regulations,

- licensee shall furnish to the Director. in this part, as it deems appropriate or
Office of Nuclear Regulatory Research. necessary to protect health or to mini.r

Q g U.S. Naclear Regulatory Commission. mize danger to life or property.
; Washington.DC 20555, a report of the

E radioactive material. incurred during the
_

ENroneu rNTa individual's exposures to radiation and
_

g period of employment or work 9 20.601 Violations.assignment in the beensee s facility,
containing information recorded by the An injunction or other court order

laensee pursuar.t to il 20.401(a) and may be obtained prohibiting any viola.
20108. Such report shall be furnished tion of any provision of the Atomic

within 30 days after the exposure of the Energy Act of 1954, as amended, or
Title II of the Energy Reorganizationindmdual has been determined by the Act of 1974. or any regulation or order

laensee or 90 days after the date of issued thereunder. A court order may
te rmination of employment or work be obtained for the payment ci a civil-
essignment, whichever is earlier. ; penalty imposed pursuant to section

* 234 of the Act for violation of section*

A 53.57.62.63.81.82.101.103.104.107
or 109 of the Act.or section 206 of the"

Energy Reorganization Act of 1974 or-

any rule, re'gulation. or order .ssued.
thereunder, or any term, condition, or
limitation of any license issued there-
under, or for any violation for which a
license may be revoked under section
186 of the Act. Any person who will-'

fully violates any provision of the Act
or any regulation or order issued
thereunder may be guilty of a crime
and, upon conviction, may be punished
by fine or imprisonment or both, as

'The Commission stu etatuate the data provided by law.
obtamed for 1978 and 1979 pursuant to this <=

| parag-s;h. and the benefita dertsed there.
from and may take acuen. includms publi. | Note removed 49 i R 196231

,
'

| cat.on of nouce of proposed rulemaking, to

( extend or otherwise modify this reporting

: requirement.
I

20 13 June 29,19
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. U.S NUCLEAR REGULATORY COMMISSION Revision 1

|

n REGULATORY GUIDE '

September 1975

e -
.

o ';V OFFICE OF STANDARDS DEVELOPMENT

REGULATORY GulOE 8.10

| OPERATING PHILOSOPHY FOR MAINTAINING OCCUPATIONAL
RADIATION EXPOSURES AS LOW AS IS REASONABLY ACHIEVABLE.

I

A. INTRODUCTION In addition to maintaming doses to individuals as far
| below the limits as is reasonably achievable, the sum of

Paragraph 20.1(c) of 10 CFR Part 20. " Standards the doses rece:wd by allexposedindividuals should also'

: for Protection Agamst Radiation," states. in part, that be maintamed at the lowest practicable level. It would
* licensees should make every reasonable effort to main- not be desirable, for example. to hold the highest doses

tain radiation exposures as far below the limits specified to individuals to some fraction of the applicable limit if
in that part as practicable. This guide desenbes to this involved exposing additional people and sigmfi.
licensees a general operating philosophy acceptable to cantly increasmg the sum of radiation doses received by
the NRC staff as a necessary basis for a program of allinvolved individuals.
maintaming occupational exposures to radiation as low

. as is reasonably achievable. C. REGULATORY POSITION

Both this guide sad Regulatory Guide 8.8,"Infor- Two basic conditions are considered necessary int

rnation Relevant to Mamtammg Occupational Radiation any program for keepmg occupational exposures as far
- Exposure as Low as is Reasonably Achievable (Nuclear below the spec!ied limits as is reasonably achievable.

Power Reactors)." deal with the concept of "as low as is The rnanagement of the licensed facility should be
. reasonably achievable" occupational exposures to radia- committed to maintaming exposures as low as is

tion. The main difference between the two guides.aside reasonably achievable. and the personnel responsible for,=, ,

j( from the fact that Regulatory Guide 8.8 applies only to radiation protection should be contmually viplant for,

) ' ,,,/ nuclear power reactors and this guide applies to all means to reduce exposures.,,,

O specific licensees. is that Regulatory Guide 8.8 is
addressed to applicants for aliceme and tells them what 1. Management Commitment
information relevant to "as low as is reasonably achiev.
able" should be included in their license applications. The commitment made by liceasce management to
Diis guide. on the other hand. desenbes an operating minimize exposures should provide clearly defined radia.
philosophy that the NRC staff believes all specific tion protection responsibdities and an environment in
licensees should fo!!ow to keep occupational exposures which the radiation prt tec jon staff can do its job
to radiation as low as is reasonably achievable. properly. There are several aspects to th2s commitment:

a. Plant personnel should be made aware of
B. DISCUSSION management's commitment to keep occupational ex.

posures as low as is reasont.bly achievable. The commit.
Even though current occupational exposure limits ment should appear in policy statements. instrucuons to

preside a very low rtsk of injury. it is prudent to avoid personnel, and similar documents. As a mmimum.
unnecessary exposure,to radiation. The objective is thus workers should be sufficiently familiar with this comtrut.
to redu:e occupational exposures as far below the rnent that they can explain what the management
specified limits as is reasonably achievable by means of commitment is, what "as low as is reasonably actuevable
good r:Jiation protection planning and practice.as well exposure to radiation" means, why it is recommended.
as by management comrnitment to policies that foster and how they have been advised to implement it on their
vigilance against departures from good practice. jobs.
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h. " - should periodica8y perform a foe.
.

.

mal audit to deternene how exposures might be lowered,
demonstrate that improvements have been sought,that.

modiScations have been considered, and that they haw
This should include reviews of operating procedures and been implemented where practicable. Where modifica.

,,, past exposure records, plant inspeenons, and consulta, tions have been canadered but not implemented, the ,p^ nous with the radiadon protecuon staff or outside
licensee should be prepared to desenbe the reasons for

'

consultants. As a mansmum, tronapment should be able not implemencng them,
to discuss which operadng procedures were reviewed,in
which locanons most exposures are being received, what

1 Vigilsace by the RSO and the Radiation Protectionyoups of workers am receiving the highest exposums,
what discussons they have had with the radiadon 33,gg

protecnon staff or outside consultants,Jand what steps
they have taken to reduce exposuses. It shodd be the responsibility ~of the RSO and the

radiation protecdon staff to conduct surwillana pro.
c. The maanyment should ensuse that there is a grar's and investipnons to ensure that occupanonala

proemenon capability wid exposures are as far below the specfied limits as is2 1 -_. l rea=
weil<lefined rapa=ama The qualifications for the nasonably achievable. Additionally, they should be
Radiation Protection Manager for a nuclear power vglant in searching out new and better ways to perform
reactor faality are presented in' Regulatory Guuies 1.8 aB radiation jobs with less exposure. There are several

and 8.8. Applicants submitting applications for any aspects to this responnbility.

specfic bcense other than a nuclear power reactor
& RSO and the radistion protection staffheense should select and state the qualificanons for the a.

lead indrvidual who will be responsible for implemennng should lusow the orgas of radiation exposures in the
the radianon protection program for the facdity,1.e., the plant. They should know these by location, operanon,
Radiation Safety Of5cer (RSO).' The qualificanons and job category and should be aware of trends in
selected should be commensurate with the potennal exposures. Where radiation work permits are used,
problems annepared to be encountered in a facdity of exposures receiwd should be recorded on the permits.
the type subject to the license. The RSO and the radiation protection staff should be

able to describe which locations, operations, and jobs are
-

d. The masapment should see that plant workers assocated with the highest exposures and why exposures

racerve af5cient tramas. Sectien 19.12 of 10 CFR Part are inenamng or decessmg.

19 requires instnacuon of personnel on radianon protec.
tion. The radiation werker should understand ho" b. h RSO and the radiation protection staff
radiation protecuon relates to his job and should be should looit for ways to reduce expoenres. When unusualO tested on th2s understanding at least once per year. He exposures have occurred, the radianon protection staff
should have frequent opportunities to dzscuss radiation should direct and participate in an invesuganon of the
safety with the radiation protection staff whenewr die circumstances of such exposures to determine the causes
need ansas. Manapment should be comentted to a and take steps to reduce the likelihood of smular future
review of radiation protection at least once every three occurnness. For each such occurnace, the RSO should
years. Training should be sufficient to ensure that the be able to demenstrate that such an investiption has
workers can cornetly ansmer quesnons on radiation been canied out, that conclusions were reached as a
protection as it relates to their jobs. result of the inveseption,and that correcuve acnon we

taken, as appropriate.

The RSO should be sinn afficient authoritye.

to enforce safe plant operation. The RSO should ha" The RSO and the radiation protection staff
the autnority to prevent unsafe practices and to com. should periodically review operating procedures that
municate promptly witn an appropriate level of manay' may affect radiation safety and surwy plant operations

,'
ment about halting an operation he deems unafe. to identify situations in which exposures can be reduced.
Operating procedures related to radiation safety should Indicated chanys should be promptly implemented.,

be reviewed and approved by radiation protection Procedures for receiving and evaluating suggestions
personnel. This authority should be demonstrable by relating to radiation protection from employees should
written policy statements. be established. Workers should be knowtrdgeable of the

procedures for snaking suspstions on radiation protec.,

f. Modifiestions to operating and maintensam ~

procedures and to piant eqmpment and f=*== sbasid
"-- - equipment and supplies for radiationbe tende where they wiB subesmatimay rustice expoemaus c.

at a resseeable cost. The manapment should be abis to potection w[nk should be provuled. The RSO should be
-

responnble for ensurms that proper equipment andj

| *Liams indkats substantas chasses hom prwooms issue, supplies are available, are maintained in good working
. i The tana "Itadiation sarery Officer'* is used try many besmess, order, and are used properly. Written procedures for the

,,,, other turns are atually ace =ptatis. use of the equipment should be available and followed.

,
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I D. IMPLEMENTATION with the specified portions cf the Commusi:n's regula.
j tions, the methods desenbed herein will be used in the-

f ) The purpose of this section is to provide informa. evaluation of submittals in connection with applications
.

"I '' ,

c=OI
tion to applicants and licensees regarding the NRC staff's for a speciSc license. *

"
plans for utiHzing this regulatory guide.

Regulatory Guides 1.8 and 8.8 address nuclear.

*

-| power reactor facihties specifmuy and will be used by
Except in those cases in which the applicant or . the NRC staff in evaluating submittals in connection.

i hcensee proposes an alternative method for complying with licensing actions for nuclear pour reactors.'
.
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R.E. MEGRAW

i

TO ALL NRC MEDICAL LICENSEES
.

.
'

.
. ALARA

Dear Licensee:

On September 28, 1979 we sent you a letter about an ALARA program to
be implemented by December 4,1979. We subsequently informed you that
the implementation date was being delayed until March 4,1980 in order
to revise the model ALARA program to take into account many corsnents we
received.' Enclosed .is a revised program which should be imolemented
by August 15, 1980. Additional time is being allowed so that
licensees can make appropriate adjustments in their programs. During
the past two months we have sought and considered the opinions and
coments of many professionals in all areas involving the use of radiation
in medicine. These discussions have led us to modify several program
elements and to clarify others. The revised program reduces the administrative~

burden on the licensee while still meeting the original goal; to provide
management a tool for maintaining occupational e'xposures ALARA and to
provide NRC with a basis.for inspecting ALARA programs.

.The original program provided for establishment of an Action Level which
was misinterpreted as a lowering of. the maximum pennissible dose limits.
This was not, and is not, the intention of the program. The revised
program applies the concept of " Investigational Levels" as defined in
ICRP Report No. 26 " Recommendations of the Commission on Radiological
Protection," January 17, 1977. The Investigational Levels in the revised
program are not new dose limits but, as noted in the ICRP report, serve
as check points above which the results are considered sufficiently
important to justify further investigations. Investigational Levels are
tools to be used by those in your institution responsible for the management
of radiation safety programs. In determining compliance with regulations,
NRC will be concerned with whether a review and/or investigation
has been carried out rather than whether .the Investigatipnal Level has
been exceeded. .

,.

.There was concern on the part of some licensees that 1mproved measurements
would be required to comply with the program. Current methods of recording,

personnel exposures for purposes of compliance with 10 CFR 20, 520.101 are
also adequate for use in determining the need for a review or investigation
in accordance with the ALARA program.

O
.
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The new program has been revised to considerably reduce the paperwork
burden. Actions to be taken under the revised ALARA program will be
included in, or covered by, documentation already required to be maintained .

by licensees. Results of personnel monitoring are already recorded at'.
least. quarterly on Form.NRC-5 or an equivalent fann as required by '
10.CFR'20.:52D2401; Results of investigations you make when
an Investigational Level is exceeded should be made part of the Radiation
Safety Committee minutes, thus eliminating the need for a separate
record. A private practico nuclear medicine licensee would need to maintain
review or investigation records but since the majority of these licensees
employ few staff requiring personnel monitoring this obligation should
create no undue burden.

In the original program, reference was made to guidance provided by U.S.
Nuclear Regulatory Guides 8.10 and 8.18. Some interpreted this as a comitment
for strict adherence to all aspects of these guides. The guidance given in
these documents should be reviewed to determine if the benefits, in tems of
additional dose reductions, are justified by the cost of those reductions.
Both guides are now used by the NRC licensing staff as part of the basis for
evaluating license applications and radiation safety programs. NRC will
continue to consider equivalent alternative methods of complying with
the principles contained in the guides and with specified portions of the
Comission's regulations. You should be aware that these are only two of g
many sources of information available to guide you in maintaining occupational
radiation exposures at medical institutions ALARA. Another good reference
source available from NRC is NUREG-0267, " Principles and Practices for
Keeping Occupational Radiation Exposures At Medical Institutions As_ Low
As Reasonably. Achievable." The model program applies only to the
radiation exposure of parsonnel arising in whole or in part from NRC
licensed byproduct materials. Expanding the program to cover other
radiation workers in your institution is an option available to you.

The revised model of an ALARA program is provided as an enclosure to
this letter. Your institution should adopt this program or develop an
equivalent' alternative program for review by NRC. .After August 15,:1980 $
you will submit your program when.you submit your next. renewal or
significant amendment application . If necessary for clarification
or emphasis, you are encou' raged to add explanatory text to the model
program. If accepted,.your program will..be, incorporated.as a .condi. tion.

.of your NRC license. There is no need-to submit your ALARA program to.
.NRC.until such time as'youcamend or renew your license. However, you '

should implement the program within your institution as soon as possible,
! if you have not already done so. Those licensees who have already

submitted programs in accordance with the original model or an equivalent '

alternative program may either resubmit a revised program or maintain
the program as proposed unless notified otherwise by NRC.

6
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'

I would like to emphasize that the ALARA concept is not new and that '

- most of the comitments in the enclosed formal program are already
- .

, adhered to by those who maintain good radiation safety programs.
,

i

Sincerely,

t

h'

5% /
William J. Dircks, Director.

Office of Nuclear Material Safety i

and Safeguards

Approved by GA0
B-ldO225(R0658)
Expires 83-05-31
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Model Pr.ogram for Maintaining Occupational .,

Radiation Exposures at Medical Institutions ALARA ',

.

(Licensee's Name)

.

-

(Date)
*

. -

|
1

I. Management Commitment

We, the management of this (medical facility, hospital, etc.)a.
are committed to the program described in this paper for
keeping exposures (individual and collective) as low as reasonably
achievable (ALARA). In accord with this commitment, we hereby
describe an' administrative organization for radiation safety
and will_ develop the necessary written policy, procedures and
instructions to foster the ALARA concept within our institution. The
organization will include a. Radiation Safety _ Committee (RSC)I
and a Radiation Safety Officer (RS0).

- b. We will perform a formal annual review of- the radiation safety
program including-ALARA considerations. This shall include
reviews of operating procedures and past exposure records,
inspections, etc., and consultations with the radiation protection
staff or outside consultants.

Modification to operating and maintenance procedures and toc.
equipment and facilities will be made where they will reduce
exposures unless the, cost, in our judgement, is considered to
be unjustified. We will be able to demonstrate, if necessary,
that improvements have been sought, that modifications have

,

been considered, and that they have been implemented where reasonable.
Where modifications have b'en recommended but_not implemented,e

we will be prepared to describe the reasons for not implementing
them.

d. In addition to maintaining doses to individuals as far below
the limits as is reasonably achievable, the sum of the doses
received by all exposed individuals will also be maintained at
the lowest practicable level. .It would not be desirable, for -

example, to hold the highest doses to individuals to some,

fraction of the applicable limit if this involved exposing
additional people and significantly increasing the sum of
radiation doses received by all involvsd ir.dividuals.,

O
1 Private practice physician licenses do not include a 'RSC.

(
__ _ _ _ _ _ _ _ - _ - - _ - - - . - - . - - - - - - . ---
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II. Radiation Safety Committee (RSC)2.

|
a. Review of Proposed Users and Uses

,
'

- 1. The RSC will thoroughly review the qualifications of each
applicant with respect to the types and quantities of
materials and uses for which he has applied to assure
that the applicant will be able to take appropriate
measures to maintain exposure ALARA.-

2. When considering a new use of byproduct material, the RSC -

will review the efforts of the applicant to maintain
exposure ALARA. The user should have systematized procedures
to ensure ALARA, and shall have incorporated the use of .

special equipment such as syringe shields, rubber gloves,
etc., in his proposed use.

3. The RSC will ensure that the user justifies his procedures-

a'nd that dose will be ALARA (individual and collective).
b. Delegation of Authority

(The judicious delegation of RSC authority is essential to the
enforcement of an ALARA program.)

1. The RSC will delegate authority to the RSO for enforcement
of the ALARA concept.

2. The RSC will support the RSO in those instances where it
is necessary for the RSO to assert his authority. Where
the RSO has been overruled, the Committee will record the
basis for its action in the minutes of the Comittee's
quarterly meeting.

c. Review of ALARA Program

1. The RSC will encourage all users to review current procedures
and develop new procedures as appropriate to implement
the ALARA concept.

2. The RSC will perform a quarterly review of occupational
radiation expo;ure with particular attention to instances
where Investigational Levels in Table I below are exceeded.
The principle purpose of this review is to assess trends in
occupational exposure as an index of the ALARA program
quality and to decide if action is warranted wnen Investigational
Levels are exceeded (see paragraph VI).3

2
The RSO on private practice physician licenses will assume the responsibilities -

of the RSC under Section II

.

3
The NRC has emphasized that the Investigational Levels in this program are not
new dose limits but, as noted in ICRP Report 26, "Recomendations of the
International Commission on Radiological Protection", serve as check points

.

I

above which the results are considered sufficiently important to justify hfurther investigations.
.

A
,
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3. .The RSC will evaluate our institution's overall fforts

for maintaining exposures ALARA on an annual basis. This
review will include the efforts of the R50, authorized
users, and workers as well as those of management.

III. Radiation Safety Officer (R50)*

a. Annual and Quarterly Review
,

1. Annual: review of the Radiation Safety Program. The RSO
will perform an annual review of the Radiation Safety

.
Program for adherence'to ALARA concepts. Reviews of
specific procedures may be conducted on a more frequent
bas'is.

,,

2. - Quarterly' review of Occupational Exposures. The RSO
will review at least quarterly the external radiation
exposures of authorized users and workers to determine
that their exposures are ALARA in accordance with the
provisions of paragraph VI of this program.

3. Quarterly review of records of Radiation Level Surveys. The

RSO will review radiation levels in unrestricted and
restricted areas to determine that they were at ALARA
levels during the previous quarter,

b. Education Responsibilities for an ALARA Program

1. .The RSO will schedule briefings and educational sessions
to inform workers of ALARA program efforts.

2. The RSO will assure that authorized users, workers and
ancillary personnel who may be exposed to radiation will be
instructed in the ALARA philosophy and informed that
management, the RSC and the RSO are committed t6 implementing
the ALARA concept.

c. Cooperative Efforts for Development of ALARA Procedures

-Radiation workers will be given opportunities to participate
in formulation of the procedures-that they will be required to
follow. ,

.
.

. .

,

1. The RSO will be in close contact with all users and
workers in order to develop ALARA procedures for working
with radioactive materials.,

2, - The RSO will establish procedures for receiving and
evaluating the suggestions of individual workers for
improving health physics practices and encourage.the usepd of those procedures.

.

gpupot.uo. 7 9 2 8: L
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d. Reviewing Instances of Deviation from Good ALARA Practices '
.

OThe R50 will investigate all known instances of deviation from~

good ALARA practices; and, if possible, determine the causes.
When the cause is known, the RSO will require changes in the
program to maintain exposures ALARA.

IV. Authorized Users *

a. New Procedures Involving Potential Radiation Exposures
.

1. The authorized user will consult with, and receive the
approval of, the RSO and/or RSC during the planning stage
before using| radioactive materials for a new procedure.

2. The authorized user will evaluate all procedures before
using radioactive materials to ensure that exposures will
be kept ALARA. This may be enhanced through the application
of trial runs.

b. Responsibility of the Authorized User to Those He Supervises

1. The authorized user will explain the ALARA concept and
his commitment to maintain exposures ALARA to all of
those he supervises.

2. The authorized user will ensure that those under his
supervision who are subject to occupational radiation exposure Mare trained and educated in good health physics practices Wand in maintaining exposures ALARA.

V. Persons Who Receive Occupational Radiation Exposure

The worker will be instructed in the ALARA concept and itsa.
relationship to his working procedures and work conditions.

b. The worker will know what recourses are available if he feels
that ALARA is not being promoted on the job.

VI. Establishment of Investigational Levels In Order to Monitor Individual
Occupational External Radiation Exposures

This institution (or private practice) hereby establishes Investigational
Levels for occupational external radiation exposure which, when exceeded,
will initiate review or investigation by the Radiation Safety
Committee and/or the Radiation Safety Officer. The Investigational
Levels that we have adopted are listed in Table 1 below. These
levels apply to the exposure of individual workers. .
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Table 1 I
*

',

.

O- '# vest's t4=" i 'eveis -
(mrems per calendar quarter)

LEVEL I LEVEL II -

1. Whole body; head and trunk; 125 375-

active blood-forming organs;
. lens of eyes; or gonads
| *

,

~2. Hands and forearms; feet and 1875 5625
ankles

3. Skin of whole body * 750 2250
.

* Not normally applicable to nuclear medicine operations except those
using significant quantities of beta emitting isotopes.

The Radiation Safety Officer will review and record on Form NRC-5,
Current Occupational External Radiation Exposures, or an equivalent
form (e.g. dosimeter processor's report), results of personnel
monitoring, not less than once in any calendar quarter, as is
required by 10 CFR 20, 520.401. The following actions will be
taken at the Investigational Levels as stated in Table 1:

(v) a. Quarterly exposure of individuals to less than Investigational
Level I.

Except when deemed appropriate by the RSO, no further action
will be taken in those cases where an individual's exposure is
less than Table I values for the Investigational Level I.

b. Personnel exposures equal to or greater than Investigational Level
I, but less than Investigational Level II.

The RSO will review the exposure of each individual whose
quarterly exposures equal or exceed Investigational Level I.
He will report the results of his reviews at the first RSC
meeting following the quarter when the exposure was recorded.
If the exposure does not equal or exceed Investigational Level
II, no action related specifically to the exposure is required
unless deemed appropriate by the Committee. The' Comittee

,

will, however, consider each such exposure in comparison with
those of others performing similar tasks as an index of i

ALARA program quality and will record the review in the Comittee
|

,

minutes.

i
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c. Exposure equal to or great:r than Investigational Level II.

The RSO will investigate in a timely manner the cause(s) of-

all personnel exposures equaling or exceeding Investigational $Level II and, if warranted, take action. A report of the
investigation, actions taken, if any, and a copy of the individual's
Fonn NRC-5 or its equivalent will be presented to the RSC at
the first RSC meeting following completion of the investigation.
The details of these reports will be recorded in the Committee

,

minutes. Comittee minutes will be sent to the management of
this institution for review. The minutes, containing details of
the investigation, will be made available to NRC inspectors for -

review at the time of the next inspection.

d. Re-establishment of an individual occupational worker's Investigational
Level II Above That Listed In lable I.

In cases where a worker's or a group of worker's exposures need
to exceed Investigational Level II, a new, higher Investigational
Level II may be established on the basis that it is consistent
with good ALARA practices for that individual or group.
Justification for a new Investigational Level II will be
documented.

The Radiation Safety Comittee will review the justification
for, and will approve, all revisions of Investigational Levels
II. In such cases, when the exposure equals or exceeds the
newly established Investigational Level II, those actions ,

listed in paragraph c above will be followed. g
VII. Signature of Certifying Officia14

I hereby certify that this institution (or private practice),
has implemented the ALARA Program set forth above.

.

Signature

.

Name (print or type)
-

.

!

l Title
; *

.

|

Institution (or Private Practice) Name and Address:

4a

The individual who is authorized to make commitments for the administration
of the institution (e.g., hospital administrator, etc.) or, in the case;

of a private practice, the licensed physician.

L
._.
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