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RADI0 ISOTOPE GUIDELINES MANUAL

This Radioisotope Guidelines Manual has been prepared by the
Corporate Radiological Control Officer of Miles Laboratories, Inc.,
and is issued by the Radioisotope Committee.

The Radiological Control Office is located in Corporate Safety
and Health, Building 2, Floor 1, phone extension 7574.

EMERGENCY PHONE NUMBERS

In case of radioactive accident, spill, or related contamination
problems, call:

Radiological Control Officer . . . . . . . . . . . . 7574
or

Security (who will locate appropriate personnel) . . 8400

ADri1NISTRATION

HILES LABORATORIES, INC. - RADIOISOTOPE COMMITTEE

O Kenyon D. Yoder, Chairman and Corp. Radiological Control Officer
Jim Mitchell, Buyer, Lab Supplies and Equipment
John H. Engelmann, Ph.D., J.D., Assistant Counsel
Marshall L. Fader, Supervisor, Ames Lab Facilities & Services
William A. Himmelsbach, M.D., Director, Employee Medical Affairs

AREA RADIOLOGICAL CONTROL SUPERVISORS (A.R.C.S.)

Location Restricted Area Department Area Supervisor

Bldg. 9, W2 Ames Immunochemistry R&D Robert J. Carrico, Ph.D.
Bldg. 9, W1 Central Research Services Jerry L. Leeling, Ph.D.
Bldg. 9, W1 Biotechnology-Chemistry Clifford O. Yehle, Ph.D. ;

Bldg. 17 Biotechnology-Biology Josephine C. Grosch, Ph.D.
Bldg. 18B, 2 Ames Product Evaluation Jim Dugle
Bldg. 18, B Ames Urine Chemistry Alan Burkhardt, Ph.D.

Mishawaka Instruments, Service & Repair Larry J. Jarze

Mishawaka Instrument Production /QA Robert J. Eichorst
South Bend Ames Liquid Reagents QA Larry Craigo

& Dist., Warehouse

Lisle, Ill. Miles Scientific Leslie Sudbury
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RADIOISOTOPE GUIDELINES MANUAL

Introduction

Miles Laboratories, Inc., a corporation headquartered in Indiana,
holds a broad scope radioactive materials license for the acquisition,
possession, use and transfer of radioactive material. Authorized uses
include research and development and processing for commercial distribution.
A separate specific license authorizes Miles Laboratories to distribute
Iodine-125 in vitro diagnostic radioimmunoassay reagents or test systems to
physicians, veterinarians in the practice of veterinary medicine, clinical
laboratories or hospitals who hold a proper license. A third separate
specific license authorizes Miles Laboratories to distribute radioactive

~

material, in the form of counting standards for our laboratory gamma
counting instruments, to persons exempt from licensing. Additional
licenses are held by domestic plants of Miles located outside of Indiana.
The licenses held by the Elkhart facility are issued with the condition
that the licensee shall comply in full with the provision of the U.S.
Nuclear Regulatory Commission, which require in part that the licensee meet
the following conditions: 1) establish a Radiation Safety Connittee, 2)
appoint a Radiation Safety Officer, and 3) establish appropriate adminis-

() trative procedures to assure compliance with all requirements. In the

course of this manual, the duties and responsibilities of committee members
and the Radiation Safety Officer, as well as the duties and responsibilities
of individual radioisotope users, are clearly defined and described.

The purpose of this manual is to set forth practices and procedures
that will ensure the safety of the employee, the public, and the environment.
It is meant to help the radioisotope users' work proceed with ease and with
a minimum of inconvenience while guarding their safety and well-being.

For those with no formal training in the physical sciences, a glossary
is included that contains all basic or fundamental expressions, units, or
definitions. Copies of all forms that may be referenced in the handbook
are also included for illustration. This manual is required to be read by
anyone intending to use radioactive material in the course of employment by
Miles Laboratories, Inc.
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Chapter I: ISOTOPE COMMITTEE

A. Responsibilities and Authority of the Committee

1. Establish policies, procedures, and guidelines for the control of
isotopes consistent with the regulation and license conditions.

2. Review and grant permission for, or disapprove, the use of radio-
active isotopes within the company from the standpoint of safety
and scientific validity.

3. Review and approve adequacy of procedures, equipment, and facilities
.

from a safety and health viewpoint to be employed in the use of
radioactive materials. Committee approval of safety measures must
be obtained before initiation of new projects.

4. Review and approve adequacy of training and experience of all
applicants requesting permission to obtain and use radioactive
materials.

5. Prepare and distribute information on radiological safety.
6. Keep records concerning action taken regarding application for

radioisotope usage and other operations submitted to the committee,
and maintain record of committee meeting proceedings.

B. Committee meets four times yearly (the 3rd or 4th week following each
physical quarter) and at such other times as may be deemed necessary.,_s

td'
1. A quorum shall consist of the Chairperson or Radiological Control

Officer and two other members. If both Chairman and RCO are
present, one may qualify as one of the members.

2. The Radiological Control Officer is authorized to act for the..

committee between meetings reporting such actions to the committee
for review at appropriate intervals.

.
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Chapter II: RADIOLOGICAL CONTROL OFFICER

.A. Serve as liaison between Miles Laboratories, Inc. , and the Nuclear
Regulatory Commission.

B. Prepare and maintain all Nuclear Regulatory Commission Licenses,
amendments, and renewals for facilities in the state of Indiana and
assist all domestic plants.

.

C. Control the requisitioning, receiving, storing, processing, disposing,
and transferring of all radioisotopes, including records of same.

D. Review all proposals for the use of isotopes.

E. Provide assistance and counsel in facility planning, design, and
construction of all new areas or facilities using isotopes.

F. Conduct a continuous program of radiation hazard evaluation and
elimination.

G. Maintain a continuous program of radiation surveys and monitoring of
all isotope facilities, and records of same.

/~~'s
( ,/ 11 . Maintain a personnel monitoring program, including bioassay when

required. Maintain personnel records and notify individuals of their
exposure.

I. Supervise and coordinate the waste disposal program, including storage
and disposal; and maintain records as specified by the applicable
regulatory agency.

J. Maintain and calibrate all health physics instrumentation, materials,
and supplies. Disseminate information on all aspects of radiation
protection.

K. Supervise and assist with decontamination in case of accidental spills
involving radioactive materials.

L. Provide counsel in the manufacture, packaging, and distribution of
commercial products containing radioactive material.

H. Overall administrative direction of the company radiation safety
program to ensure compliance with state and federal regulations and
license conditions.

(~\
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Chapter III: AREA RADIOLOGICAL CONTROL SUPERVISOR

A. An individual, of exempt level status, in each isotope using laboratory
shall, at the request of the Radiological Control Officer (RCO), be
designated by the laboratory director. This individual shall be
referred to as the Area Radiological Control Supervisor (ARCS).

B. Personnel

1. Responsible for the use of radioactive materials within his/her
department or laboratory area.

2. Must insure that each person under his/her direction uses safe
handling procedures and appropriate protective equipment to assure
the safety of all personnel.

3. Request all personnel to use film badges or other personnel moni-
toring equipment when appropriate.

4. Restrict use of isotopes to the posted areas designated for radio-
active materials.

5. Report any accidental inhalation, ingestion, or injury involving
radioactive materials to the RCO and to the Medical Department.

6. Assure that all workers receive direct supervision and on-the-job
training in the use of radioactive materials for a period of at

('') least 6 months.
'' 7. Quarterly provide RCO a list of current personnel using isotopes.

C. Area Surveys
1. Responsible to establish appropriate procedures for contamination

surveys and insure that the surveys are conducted at monthly
inte rvals ...

2. Survey records must be forwarded promptly to RCO. -

D. Purchase of Isotopes

1. Submit a " Protocol for the use of Radioactive Materials" for
proposed projects including information on procedures, methods,
and safety equipment and facilities to the RCO.

2. Send Purchase Requisition and Isotope Procurement Form #4.090,
signed by ARCS, to the RCO.

3. Maintain current inventories of isotopes in his/her possession and
submit a quarterly report to the RCO.

E. Waste Disposal

1. Forward all waste, accompanied by a completed Form #4.395, to the
RCO.

(D
'%Y
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Chapter IV: INDIVIDUAL ISOTOPE USER

1

A. No person shall begin working with radioactive material until such |
time as he/she has been approved in writing by the Isotope Committee. '

The individual shall indicate to the RCO their desire to work with
radioactive materials by completing and forwarding copies of Isotope
Forms 2, 4, and 6. The ARCS shall assure that each person under
his/her direction has read and understands this handbook and the
relevant portions of Title 10, Code of Federal Regulations, Parts 19
and 20 (see Section 4 of this manual), and the Nuclear Regulatory
Commission license held by Miles Laboratories (see Section 3 of this
manual).

P. The Isotope Committee will not approve application from employees
under 18 years of age (10 CFR 20.104).

C. Individuals without formal training in the use of isotopes or
appropriate experience may be granted temporary approval. They must
work under direct supervision of a qualified user for 6 months to
obtain an adequate understanding of handling techniques, methods,
equipment, and calculations unique to the use of radioactive materials.

(A) D. Occasionally, the medical condition of some employees may require that
exposure to hazardous materials be further minimized or eliminated.

The isotope committee recommends that such employee be assigned
according to the terms described in the Personnel Practices Manual
H.11.1. Medical conditions concerning work involvement should be

,

reviewed with the Department of Occupational Health and the Director
of Employee Medical Affairs.

E. At the perogative of the Director of Employee Medical Affairs, medical
evaluation may be required prior to initiation of radioisotope use or
periodically thereafter.

F. Each individual user should strive to keep exposure to radiation as
low as reasonably achievable. Laboratory air and water concentrations
and surface contamination levels shall be kept to a minimum and,
specifically, below those listed in Section 4, Appendix B, Table II of
this manual.

G. The user shall wear the prescribed monitoring equipment as indicated
in the project's " Protocol for Use of Radioactive Material".

J

II. The user shall follow all appropriate work procedures as specifically
mentioned in this manual and as prescribed in the project's "Prftocol
for Use of Radioactive Material". (

("") 1. Each user shall restrict use of radioisotopes to those areas posted as
(/ radioactive material work areas. These areas are restricted to isotope

use only to prevent the spread of contamination.

4
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material are labeled and isolated. Once used for radioactive substances,
the equipment should not be used for other laboratory work until
demonstrated to be free of contamination.

K. Report immediately accidental inhalation, ingestion, or injury to the
-ARCS, RCO, the Department of Occupational Health, or the designated
medical representative.

L. Report immediately to the ARCS or RCO all incidents involving isotopes
that might lead to the spread of contamination.

O
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Chapter V: SAFE HANDLING PROCEDURES

.

A. Protection Against Personal Contamination

1. No smoking, eating, or drinking is permitted in the immediate area
where radioactive material is being used.

2. The storage of food and drinks in radioisotope refrigerators,
freezers, or cabinets is prohibited.

3. All radioactive solutions are to be pipetted using pipette filling
devices.

4. Wear protective clothing whenever contamination is possible.
5. Wear disposable gloves to avoid contact with radioactive materials.

Organic solvents will permeate through various gloves. Choose the
glove material with respect to the solvent being used.

6. Extreme care must be exercised if working with open cuts below the
wrist. Use appropriate glove mat,erial to protect contamination of
skin.

7. Use protective shields and mechanical devices whenever their aid
will assist in reducing exposure. (See Chapter IX of this section
for additional information).

8. Wear the prescribed personnel monitoring device.'

9. Use appropriate monitoring devices to determine the presence of
7 -) contamination on hands, clothing, and work. area. Each worker is(

_ personally responsible to check for contamination before leaving
the area.

10. Wash hands and arms thoroughly before handling any object that
goes to the mouth, nose, or eyes.

B. Protection Against Laboratory Contanination

1. Areas restricted to radioisotope use are to be kept clean, orderly,
and free of unnecessary equipment and supplies.

2. All chemical procedures using radioactive materials are to be
carried out on a surface that has an area large enough to accomo-
-date the work to be performed. Congestion can lead to unsafe
working conditions.

3. Contamination of the general laboratory air and ventilation system
must be avoided. Where the use of isotopes may result in airborne
contamination, a suitable hood or glove box must be used with the
appropriate filtration system, direct exhaust, and air monitoring

' devices. (See Chapter IX of this section for additional

info rmation) .
4. Absorbent paper, with the plastic backing down, should line the

interface of work surfaces that could become contaminated.
5. Wherever_ practical, confine solutions to double containers. In

movement about the laboratories, an outer unbreakable container
should be used to prevent the possibility of spillage or breakage.

("] 6. The transfer of solutions from one container to another, should be
\ perfonned within a double container or over an absorbent lined

tray or pan to limit and confine spillage and the spread of
contamination.

6
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() 7. Handling equipment that is not contaminated should be placed in a
tray or pan located away from the actual work area.

8.
'

A caution label (see Section 4, part 20.203f) shall be applied to
all containers actually containing radioactive material; contami-
nated containers shall be labeled unless attended by an individual
who takes precautions necessary to prevent someone else from
possible contamination.

9. Contaminated equipment or that suspected of contamination shall be
labeled and isolated until decontaminated.

10. . Contaminated equipment, supplies, containers, etc., shall not be
released from the area for general use until shown to be free of
contamination.

C. Protection Against Contamination of Clothing

1. It shall be the responsibility of the designated user to see that I

appropriate clothing is worn whenever contamination is possible.
2. Such protective clothing shall be monitored at appropriate intervals

during usage.
3. Such protective clothing is not to be worn eleswhere, especially,

in area's where smoking and eating are common practice.

OG
.
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Chapter VI: DECONTAMINATION PROCEDURES

A. Decontamination of Clothing

1. Laboratory clothing should not be released to laundries unless the
contamination is below permissible levels. If contaminated with a
short-lived isotope, the clothing may be stored until the contami-
nation is reduced to a safe level.

2. Contaminated street clothing should be isolated in plastic bags
until they can be laundered. Contact the RCO for assistance in
determining appropriate procedures to follow. A separate washing
of lightly contaminated clothing can be carried out according to
certain procedures:
a. Begin with several rinsings.
b. Use standard detergents with longer periods of washing and

repeated rinsings for heavy contamination.
c. Cleaning efficiency of resistant contamination can be acceler-

ated by using complexing agents such as 1% citric acid solution
or 10% sodium citrate, or chelating agents such as 1-2% EDTA
or 5-10% sodium carbonate in combination with the detergent.

d. Follow with numerous rinsings and monitor for residual radio-
activity. The laundry equipment should be monitored for.

('l residual contamination,
k/ 3. If neither of the above is practical, discard the clothing as

radioactive waste.

B. Decontamination of the Skin
1. The immediate washing of contaminated areas with soap and water is

the best general method for decontamination regardless of contaminant,
subject to the following:
a. Tepid water should be used,
b. The soap should not be abrasive nor highly alkaline.
c. The skin should be washed for a few minutes at a time, then

dried and monitored.
d. Washing can be repeated if necessary, provided that there is

no indication of damage to the skin.
2. If this procedure fails, a commercial skin decontaminating agent

can be employed.
3. Special care should be paid to proper decontamination of creases,

folds, fingernails, areas between fingers, and the outer edges of
the hands.

4. Care should be taken to avoid spreading contamination to uncontami-
nated parts of the body, and to avoid internal contamination. An
open wound should be protected against any further contamination.

5. Avoid the use of organic solvents or alkaline solutions that may
increase the probability of radioactive materials penetrating
through the pores of the skin.

6. The cleaned area should be dried with fresh non-contaminated'

' towels and monitored.

8
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(_) C. Decontamination of Equipment

1. A decision to decontaminate material must take into account the
continuing value of the material compared with effort and cost of
decontamination.

2. Equipment should be decontaminated as soon as possible to prevent
the contaminant from becoming fixed.

3. Rinse 3 times with an appropriate solvent (aqueous or organic) and
dispose of all rinse into the proper radioactive waste container.
Rinsing should be performed immediately after use, before the
article dries.

4. Place the rinsed equipment in one of several commercially available
decontaminating solutions to soak overnight. Pour solution into
waste container and mix fresh decontamination solution before
scrubbing equipment and washing according to general procedures.

5. Equipment should be monitored and where contamination of more than
3 times above background exists, the equipment should be resoaked
or disposed of as radioactive waste.

6. All decontaminating solutions should be monitored for radioactivity
before proper disposal.

7. Decontaminated equipment may then be washed according to general
cleaning procedures.

8. Alternative cleaning agents for glassware are chromic acid solution,
concentrated nitric acid, ammonium citrate, and other chelating
agents such as EDTA.,_

'-) 9. Alternatives for metal tools include dilute nitric acid, a 10%t

solution of sodium citrate, and other chelating agents. Stainless
steel could be treated with dilute sulphuric acid or a suitable
polish. Cleaning agents should be chosen taking into account the
material of which the equipment is made and the likely chemical
nature of the contaminant.

10. If the decontamination causes any corrosion of the metal, any
future contamination will be more difficult to remove. A new coat
of paint may be desirable.

11. Surfaces of paintwork can be cleaned with soap or detergent and
water, commercial preparations, or in extreme cases removed with
paint remover and repainted.

12. Floor surfaces can be cleaned with detergent and water, commercial
preparations, or in extreme cases the wax polish may need to be
removed and rewaxed. Floor tile can be removed and replaced if
defaced by solvent spills.

/''\
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Chapter VII: PERSONNEL MONITORING

A. Prior to the start of initial work, all personnel who.will work with
radioactive material must first complete Isotope Personnel forms 2, 4,
and 6.

B. Film budges will be assigned to personnel employed on long-term projects
when working with the following: 1 MeV or greater beta emitters, all
gamma emitters used in quantities greater than 1.0 millicurie or at
-the discretion of the RCO, all neutron sources, and x-ray producing
equipment. Film badges need not be worn when it has definitely been
established by the RCO that exposures will not exceed the limits
specified in Section 4, part 10 CFR 20.202. When not in use film
badges must be stored in a location away from radiation, excessive
heat, or moisture.

C. Pocket dosimeters may be assigned for short term projects subject to
all of the above. A record of exposure recorded by each dosimeter
will be maintained by the RCO.

D. Records of personnel monitoring shall be maintained by the RCO (see
Section 4, part 10 CFR 20.401 a and c) and are available upon request() subject to 10 CFR 19.13 (see Section 4).

E. Bioassays

1. Urinalysis may be required whenever tritiated water could arise'

during the use of the material.
2. Projects involving tritium in amounts greater than 100 millicuries

will require daily urinalysis during short-term projects and
weekly on long-term projects (Form #4.922).

' 3. Thyroid scans will be required of personnel involved directly in-
: Iodine-125 tagging operations in excess of-10 millicuries. A
i pre-operational baseline measurement shall be taken within 2 weeks

prior to beginning work and again within 72 hours following subse-
quent use of Iodine-125. Long term use may vary this procedure.

'

(Form #4.990)
: 4. Bioassays with other isotopes and at lower amounts may be

prescribed at the discretion of the RCO.

F. Limits of exposure of individuals to radiation in restricted areas are

defined in 10 CFR 20.101 and 20.103 (see Section 4).

4
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( ) Chapter VIII: RESTRICTED AREAS,

A. No radioactive material shall be used or stored in any area until the
ARCS has provided the RCO with a line drawing of the area showing its
relationship ,o the rest of the building and this area has been
approved by the RCO.

B. Each area in which licensed material is used and/or stored shall be
conspicuously posted with the conventional radiation caution colors
-(magenta on yellow background) and bear the conventional radiation
symbol and the words: " Caution Radioactive Materials". Only those
personnel immediately concerned with the isotope work shall be
permitted. to use the restricted area.

C. An area possessing higher levels of radiation exposure, such that an
individual could receive a dose in excess of 5 millirem / hour or in any
5 days a dose in excess of 100 millirem would be posted as: " Caution
Radiation Area".

D. A room or area is not required to be posted with a caution sign
because of the presence of a sealed source provided the radiation
level 12 inches from the surface does not exceed 5 millirem / hour.

E. Any room or enclosure in which airborne radioactive material meets the
r" -criteria' stated in 10 CFR 20.203 d (see Section 4) shall be posted:

" Caution Airborne Radioactivity Area".

F. Caution signs are not required to be posted at areas containing radio-
active materials for periods less- than 8 hours provided such materials
are constantly attended by an individual who will prevent unnecessary
exposure during such periods.

G. Caution signs are not required to be posted at areas containing radio-
active materials prepared for transport and packaged and labeled in
accordance with regulations of the Department of Transportation.

H. Any area deleted from restricted isotope use must be reported to the
RCO. The area must be monitored and recorded as being free of contami-
nation, with all caution signs removed before it can be released for
common use.

h
.
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Chapter IX: SPECIAL EQUIPMENT

A. Whenever there is a possibility that particulate, volatile, or gaseous
radioactive materials will be released in the air, the procedure must
be done in a properly enclosed and vented fume hood.

1. The air velocity flowing into the hood should be between 100-
150 linear feet / minute, as certified by Miles Power Maintenance
Department, and exhausted directly outdoors.

2. All necessary filtration devices, as required by the nature of
isotope.in use, must be maintained and checked to insure their
integrity.

3. All releases shall not exceed the maximum permissible guidelines
in' air for the isotope in use without the prior consent of the
RCO. See Appendix B, Table II of 10 CFR 20 for appropriate values.

B. Shielding materials are to be used appropriate to the types and
levels of radiation in all laboratories.

1. Ganna emitters are to be shielded with high density material such
as lead. Thickness is dependent on activity level and degree of
protection desired.

-(' 2. Ilard beta emitters are to have a first layer of shielding of low

density material to prevent bremsstrahlung radiation. Materials

such as lucite, plexiglass, or PVC plumbing are good shields. A
plexiglass glovebox of k inch thickness may be desirable for
long-term projects. If activity in storage is large and brems-
strahlung is prcduced through the first layer of shielding, a
second layer of lead should be used absorb the x-rays.

3. All stored materials must be shielded such that the dose rate
12 inches from the surface of the container will not exceed
5 millirem / hour.

C. Equipment to maintain exposure as low as reasonably achievable shall
be employed at all times. Items needed may include different types of
shielding, remote handling devices, pipette filling devices, gloves,
lab coats, double containers, trays, absorbent bench protectors, and
other specific items.

D. Survey instruments must be available that are appropriate to the type
and level of ionizing radiation used.

1. Soft beta emitters and low energy gamma (I-125) are best monitored

|
by laboratory contamination survey techniques (surface wipe tests).

,

L 2. All gamma and hard beta emitters can be monitored with portable or
i

area survey meters. These are to be purchased by the individual
laboratory for long-term projects. Instruments may be borrowed
from the Radiation Control Office for short-term projects. The

,; Radiation Control Office will aid in the selection of appropriate
| g_,

|
instruments for purchase and in methods of operation.

3. Survey instruments must be calibrated annually by the Radiation
Control Office.

12
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Chapter X: LABORATORY MONITORING

A. All isotope work areas or restricted areas, as discussed in Chapter VIII
previously, are required to be surveyed.

1. It shall be the responsibility of the ARCS to establish appropriate
procedures for such surveys and to insure that the surveys are
conducted on a monthly basis, per NRC license conditions.

2. A wipe test sppropriate to the isotopes used shall be made of all
work areas. Two examples are included in the isotope forms
section 5 of this manual, i.e. isotope forms #18 and #20.

Select filter paper of a size appropriate to the vial ora.
counting tube used.

b. Soak in solvent that will remove contaminant (50% ethanol or
0.9% sodium chloride).
Wipe paper over a sampling area of 100 cm ,c. 2

d. Count sample three times, for a minimum of 5 minutes each, to
obtain a statistical accuracy,
Record on survey report form.e.

f. An observed count rate more than three times the background
count rate will require decontamination of work area: scrub
with soap and water, commercial decontamination preparations,

7s)
50% ethanol, or solvent appropriate to contaminant; take

(, precautions to avoid spreading the contamination to adjacent
areas; then rinse area with water and recount,

g. Record all information, retain a copy, and send original to
the Radiation Control Of fice.

B. Areas possessing high level gamma emitters, high level beta emitters,
finished products, sealed sources, and storage areas of same will
require routine monitoring of radiation levels with a portable survey
meter. An example of G-M survey reading is included in the isotope
forms section 5 of this manual, i.e. isotope form #19.

,

1. Areas with radiation levels below 5 millirem / hour are to be posted
" Caution Radioactive Materials".

2. Areas where radiation levels may expose individuals to 5 millirem '

in any one hour; or in any five consecutive days, a dose in excess
of 100 millirem, shall be posted " Caution Radiation Area".

C. Formal records of the results of all surveys shall be maintained by,
.

and copios of the survey records must be promptly forwarded to, the
RCO. Such records must be retained until the NRC authorizes dispo-
sition (see Section 4, part. 20.401 c). '

;

~.;
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Chapter XI: PURCIIASE AND RECEIPT OF RADIOACTIVE MATERIAL

A. Reference is made to Corporate Procedure No. 6120089 entitled " Radioactive
Substances--Ordering, Receiving, and Delivering Process -Elkhart
Complex".

B. All vendors of radioactive material are required to possess and read a
copy of the purchaser's NRC license before any transfer can be made
(10 CFR 30.41). We have furnished most major vendors a copy of our
NRC license.

C. All radioactive requests for incoming transfers and purchase must be
approved by the RCO. The following items are needed to process an
order:

1. Verify that project has an approved protocol number or submit a
" Protocol for the Use of Radioactive Materials", isotope form #7,
Miles form P.363.

2. Complete " Application for Radioisotope Procurement", isotope
form #1, Miles form #4.090.

3. Complete a Miles Purchase Requisition and obtain authorized signature.
4. Obtain Division cost accountant signature.
5. Forward to Radiation Control Office.

O.
D. All radioactive material packages are to be designated for delivery to

the Radiation Control Office.

1. Packages are logged in as received.
2. External surfaces are inspected for damage.
3. Certain packages are required, under 10 CFR 20.205 b, to be wipe

tested for leakage within three hours of receipt in our facility.
4. Once they are monitored they are delivered immediately to the

requisitioner.

E. Each laboratory shall maintain procedures for safely opening all
packages in which licensed material is received, and shall assure that
these procedures are followed (see Section 4, part 20.205 d).

.

1. Dependent upon quantity, form, and type of isotope, the following
general procedure should be followed:
a. Since our receiving department is not permitted to open radio-

active material packages, it is important to open all packages
! immediately to verify contents and possible damage.
| b. Place package in vented hood.

c. Open outer package and remove packing slip. Open inner package|

[ and verify that the contents agree in name and quantity with
the packing slip.

! d. Check for possible breakage of seals or containers, loss of
liquid or change in color of absorbing material,

e. Wipe test isotope container for possible surf ace contamination.

14
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j ( f. Compare or record type of activity, quantity present, and
'

location of storage on isotope inventory form #4.196. This
form will be provided by the RCO after processing the purchase
requisition.

g. Deliver processed package to requisitioner. If delivery is
delayed, notify requisitioner of its arrival and clearance.

h. If material has been packaged in dry ice, refrigerate or
deliver immediately to ultimate user.

i. If contamination, leakage, or shortages are observed, notify
the RCO and the vendor's Customer Service Department immediately
by collect telephone call.

2. Any specific instructions included with the package must be followed.

F. Prior to disposal, reuse, or transfer of an empp . radioactive material
container to unrestricted areas, remove or deface #the radioactive
material label or otherwise clearly indicate that the container no
longer contains radioactive material (see Section 4, part 20.203 f.4).

A
U

,

I
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Chapter XII: ISOTOPE INVENTORY

A. The Radiation Control Office will issue an inventory number to each
container of radioactive material.

| B. A continuous record of each item is to be maintained from receipt to
its final disposition. This can conveniently be done by the consis-
tent use of form #4.196, which is mailed to the requisitioner by the
Radiation Control Office.

C. It shall be the responsibility of the ARCS to maintain current inven-
tories of isotopes in his/her possession. Inventory adjustments
include uses of material, radioactive decay, transfers, and final
waste disposition.

D. Mien original material is used to synthesize other usable material,
this should be shown as deleted from the original inventory. A new
inventory record (Form 4.196) should be initiated for the new material,
including the original inventory lot number from which it was
synthesized.

E. Except during periods of use, all isotopes shall be stored in speci-
fled central locations within using areas; employing all appropriateO shielding and under the control of the ARCS. Note that storage of
radioactive material in unrestricted areas is subject to conditions
stated in Section 4, parts 20.105 b and 20.207.

F. All isotopes released to personnel shall be protected to prevent
spillage of material or unnecessary exposure to all personnel. Any
theft or loss of large quantities of radioactive materials are to be
reported immediately.

G. Notify the RCO of any inventory transfers between using laboratories
within the company to facilitate inventory control of the item.

1. Delete from original isotope inventory form #4.196.
2. Prepare a new form #4.196 including all available information for

the receiving laboratory and attach to the material being transferred.

11 . The total complex inventory will be adjusted quarterly on the basis of
a physical inventory of research and development isotopes performed by
the ARCS and reported to the RCO using form #4.398. A similar inventory
is conducted quarterly of finished goods distributed by Miles. This
total inventory is essential to assure full compliance with the license
possession limits.

O
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Chapter XIII: SIIIPPING RADI0 ACTIVE MATERIALS

A. The shipping of radioactive material as either a transfer or for sale
must receive prior approval of the Radiation Control Office.

1. Routine shipments must be approved for methods and packaging
employed.

2. Non-routine shipments - the shipper will receive assistance from
the Radiation Control Office.

B. The recipient of any radioactive material to be shipped from Miles
must provide evidence of an NRC (or Agreement State) license by
furnishing a copy of his license to the Miles Radiation Control Office
before shipment can be made. Non-compliance with this requirement is
a violation of the Atomic Energy Act and is subject to crin.inal
prosecution. If a valid license is not already in our possession,
request a copy from the recipient in order to fulfill this requirement
and speed processing of the shipment.

j
C. Radioactive material leaving the company must be packaged, labeled, l

and shipped in accordance with the applicable regulations governing j

the mode of transportation, as regulated by the Materials Transpor-g tation Bureau of the Department of Transportation. The Radiationsu Control Of fice works in cooperation with the Miles Traffic Department
to assure compliance with these ever changing regulations.

D. Radioactive material leaving the company must be deleted from the
inventory of the shipper (research laboratories use inventory
form #4.196)

.

O
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Chapter XIV: RADI0 ACTIVE WASTE DISPOSAL

The accumulation of radioactive waste must be collected in containers
separate from conventional waste in order to maintain inventory control and
to insure proper disposition of the material. Due to the increasing diffi-

culties associated with waste disposal, a number of specific points need to
be emphasized:

1. Care must be exercised to separate radioactive waste from non-
radioactive waste. Non-radioactive waste is an expensive burden.

2. Work planning should include thought in minimizing the generation
of waste.

3. The segregation of material according to burnable and non-burnable
I is important in the final disposition. Only the generator can

i conveniently separate such material,
i

4. Follow any additional procedures provided by the RCO to facilitate
waste handling operations.

Waste accumulated by individual users must be prepared for transfer to the
(") central collection center in the proper containers, accompanied by a com-
(m / pleted form #4.395 (Kankakee facility uses form #7.595) and in accordance

with the following:

A. Solid Waste - special plastic-lined waste containers are available
f rom the Radiation Control Office for disposal of dry contaminated
waste. These are to be located in all laboratories using radioisotopes.

1. All such containers must be conspicuously labeled with radioactive
material caution signs.

2. A container for burnables shall be maintained separate from non-
burnables and labeled appropriately.

3. Separate material that will incinerate at temperatures up to
1400*F (760 C) from non-burnable material.

4. Burnable material should be relatively low in activity in order to
meet the HPC emission guidelines.

5. The contaminated waste shall be sealed in the plastic bag for
disposal by the RCO.

B. Liquid Waste - special containers (non-breakable plastic is preferred)
for non-flanmable and the appropriate safety can for flammable solvents
shall be available in each laboratory use area. All primary liquid
waste shall be retained. In general, only low activity water soluble
waste, such as that associated with secondary wash water should be
allowed to go into the sewer. In no case should amounts exceed
0.01 millicuries without first consulting the RCO.

|('~)(_-
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(~] 1. All such containers must be conspicuously labeled with radioactive
/ material caution signs.

2. Containers of volatile liquid waste shall contain appropriate
additives to prevent volitilization of the radioactive material.

3. All strong acid or base liquid waste must be neutralized before
disposal.

4. Ea'ch' bottle shall contain no more than one isotope and no immiscible
liquids shall be contained together.

5. Incompatible chemicals shall be called to the attention of the
RCO.

C. Liquid Scintillation Vials

1. Scint,illation vials containing scintillator should be replaced in
their original trays for transfer to the collection center.

D. Animal Carcasses and Animal Wastes

1. All radioactive animal carcasses and tissues must be placed in
plastic bags, conspicuously labeled with radioactive material
caution tape, isotope and activity, then frozen.

2. Animal urine may be handled as liquid waste.
3. Animal feces will Meed to be dried, absorbed, or! solidified for

disposal as solid waste.
4. Animal tissue should be placed in a container. All liquid must

be absorbed with vermiculite or similar absorbent for disposal as
, ~s
( ) solid waste. \
%s'

E. Airborne Radioactive Emission

1. Airborne emissions are subject to concentration limits as specified
by the NRC in Appendix B of 10 CFR 20 for each isotope. Consult
with the RCO for monitoring techniques.

.

F. Waste Pick-up

1. Request for removal of radioactive waste may be made by telephone
to the Radiation Control Office.

2. At the time of pick-up, the investigator must be able to estimate,
with a fair degree of accuracy, the amount of radioactive waste in
each container.

G. Records

1. Records of disposal by isotope, activity, and form are required at
time of transfer to the collection center.

2. In addition to all containers bearing the caution tape, each
container should be identified with the appropriate disposal
records form #4.395 (Kankakee facility uses form #7.595).

19
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O-Q 3. The following information should be supplied on the form:
a. date
b. isotope
c. . user's name and department
d. type of waste (liquid, combustible, or non-combustible solid)
e, description of contents (nature of material in exact terms)
f. chemical contents (principal solvent, reagent, or most toxic

form)
g. activity (show determination)

|

:.

,
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Chapter XV: SEALED SOURCES AND REFERENCE STANDARDS

A. A sealed source is one in which radioactive material is permanently
encapsulated (in stainless steel, plastic, glass, or other material)
to prevent leakage an'd in which the intent is to utilize the radiation
emitted rather than the material itself. Reference stardards and
calibration sources are included in this category.

B. The ARCS shall advise the RCO of all sealed sources in his/her
possession, and the requisition of such items, using form #4.400.

C. The RCO will determine if periodic leak-testing of the source is
required and, if so, will establish an appropriate procedure.

D. It will be the responsibility of the ARCS and the RCO to insure that
these leak-testing requirements are met and that records of the tests
be kept on form #4.402, if applicable.

E. In general, isotopes with a half-life greater than 30 days and con-
taining more than 100 microcuries of beta and/or gamma emitting
radiation will require a leak-test every six months.

() F. In the event a leak-test reveals the presence of 0.005 microcuries or
more removable contamination, the source will be removed frota service,
decontaminated, repaired, or disposed as solid radioactive waste.

G. The inventory of sealed sources, reference standards, or calibration
sources shall be maintained by the ARCS and summarized each quarter on
form #4.398.

/'
\ .Y~
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Chapter XVI: ACCIDENT AND EMERGENCY PROCEDURES

A. Emergencies will generally be in the nature of spills involving
radioactive contamin: tion. The following steps should be followed:

1. Advise.other personnel in the area of the accident. Prevent
others from entering the area and allow only the minimum number of
persons to deal with the spill. If necessary, vacate the room at
once.

_2. In case of major spills notify the RCO and call the security
emergency number for assistance.

3. Then prevent the spread of contamination. Confine the spill by
dropping absorbent paper around liquid spills or by dampening dry
spills (taking care not to use incompatible materials).

4. Do not permit an untrained person to clean up the radioactive
material. Decontamination is to be performed by laboratory personnel,

I not by janitorial service.
5. Be available to the RCO to answer any questions concerning the

spill (isotope, chemical solution, amount spilled, etc.).
6. The RCO will investigate with the ARCS the cause of the accident

and measures required to prevent reoccurrence.

B. General Principles,-ss
V

Successful decontamination calls for planned action. The person
responsible for the spill in a contamination accident will usually
take the first steps in bringing the situation under control. The
first consideration will be personnel safety; persons not involved
will leave the area and prevent untrained personnel from entering.
The second item of consideration is to solicit trained help and confine
contamination to the immediate area. Those persons responsible for
the spill shall decontaminate the area of concern under the supervision
and assistance of the RCO. Subsequent considerations,should involve
the following procedure:

1. The area shall be decontaminated until all removable activity is
eliminated. This will be considered complete when contamination
levels are less than 3 times above background.

2. Fixed contamination must be reduced to the practical minimum.
This may require removal and replacement of the surface or resur-
facing of the intact item.

3. Make full use of monitoring methods and available assistance. One
person should remain uncontaminated to operate instruments and to
do other monitoring. Each step of the decontamination should be
monitored.

4. Any person involved in the spill and decontamination shall be
monitored for contamination of hands and clothing immediately
after the clean-up is finished.

(^) 5. Permit no person to work in the area until approval of the RCO is
*/ obtained.

22
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'') C. All accidental inhalation, ingestion, or injury involving radioactive
'' materials must be reported to the RCO and the individual must cooperate

in any and all attempts to evaluate his exposure. Wash all minor
wounds immediately. All work related injuries are to be treated by
the Dept. of Occupational llealth, or contact physicians.

D. In case of fires involving radioactive material, attempt to put out
the fire if a radiation hazard is not immediately present. In most

cases, radiation will not be a hazard during the first few minutes
when a fire extinguisher may be successful. Containing the fire
immediately will prevent additional spread of both hazards.

If immediate attempts are unsuccessful, call the security emergency
8400 number. Subsequent activities to be governed by the restrictions
of the Fire Department and the RCO.

E. Depending upon the severity of an accident, it may be necessary to
notify the NRC.

'~/T
.'q ,)
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GLOSSARY

The definitions included in this Glossary are from several sources:-

Electronics and Nucleonics Dictionary, 3rd Edition, published by McGraw-Hill '

Book Co. and the Radiological Health Handbook, Revised Edition January 1970,

by the U.S. Dept. of Health, Education, and Welfare.

Absorbed Dose ~ (rad). The absorbed dose of any ionizing radiation is the
energy imparted to matter by ionizing particles per unit mass of ir-
radiated material at the place of interest.U-

l

Activity. The number of nuclear transformations occurring in a given
quantity of material per unit time. (See Curie.)

Air Dose (free air dose). A dose of radiation measured in air at the point
of interest in the absence of patient (or phantom) or other object, thus
excluding secondary radiation apart from that arising from the air or
associated with the source.

AZpha Decay. The radioactive transformation that occurs when an alpha par-
ticle is emitted by a nuclide. The decay product is a new nuclide having

. a mass number four units smaller and an atomic number two units smaller
than_the original nuclide.

Alpha Ebitter. A radionuclide that undergoes transformation by alpha-particle
emission.

Alpha Particle (a). A positively charged particle having two protons and
two neutrons. It is emitted from certain radioactive elements or isotopes,
has high ionizing power but little penetrating ability, and can damage
living tissue. An alpha particle is identical in all measured properties
with the nucleus of a helium atom.

Atom. Smallest particle of an element which is capable of entering into a
chemical reaction.

|

Atomic Number (Z). The number of elementary positive charges in the nucleus
of an atom. It is a different number for each element, and ranges from
1 for hydrogen to 103 for the heaviest known element. For a neutral atom,
the atomic number is also the number of electrons outside the nucleus of
the atom. In the symbol of a nuclide, the atomic number is given as a
subscript preceding the element symbol; thus, in ||Fe33, the atomic number
for iron is 26, the neutron number is 33, and the mass number is 59.

Attenuation. The process by which a beam of radiation is reduced in intensity
when passing through some material. It is the combination of absorption'

- and scattering processes and leads to a decrease in flux density of the_

beam when projected through matter.

.

4
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p Backgmund Radiation. Radiation arising from radioactive material other than
-

- the one directly under consideration. Background radiation due to cosmic
" -

rays and natural radioactivity is always present. There may also be back-
ground radiation due to the presence of radioactive substances in other
parts of the building,in the building material itself, etc.,

Background Count. A count caused by ionizing radiation coming from sources
other than that being measured.

Beta Decay. Radioactive transformation of a nuclide in which the atomic-
number increases or decreases by 1 and the mass number remains unchanged.
The atomic number increases when a negative beta particle (negatron) is
emitted and decreases when a positive beta particle (positron) is emitted
or an electron is captured.

Beta Ebritter. A radionuclide that disintegrates by beta particle emission.

Beta Particle (8). A negative electron (negatron) or a positive electron
(positron) emitted from a nucleus during beta decay.

Body Burden, Maximum Pe2wrissible (q). The amount of radioactive material
in the critical organ so it is receiving 0.3 rem / week.

Bremsstrahlung. The production of electromagnetic radiation by the de-
celeration of a charged particle, usually an electron, while passing through
matter. Examples are the continuous spectrum from an X-ray tube, and the
electromagnetic radiation often noted from pure B emitters such as 32p\

- and 90Sr.
l

Calibmtion. Determination of variation from standard, or accuracy, of a
measuring instrument to ascertain necessary correction factors.

Coincidence. The occurrence of counts in two or more detectors simultaneously
or within an assignable time interval. A true coincidence is one that is
due to the incidence of a single particle or of several genetically re-
lated particles.

Contamination, Radioactive. Deposition of radioactive material in any place
where it is not desired, particularly where its presence may be harmful.
The. harm may be in vitiating an experiment or a procedure, or in actually
being a source of danger to personnel.

ControIZed Area. A defined area in which the occupational exposure of per-
sonnel (to radiation) is under the supervision of the Radiation Protection
Supervisor.

Cosmic Rays. Penetrating ionizing radiation, both particulate and electro-
magnetic, originating in outer space. Secondary cosmic rays, formed by

-interactions in the earth's atmosphere, add to the general background -

radiation.

Count (as in counts / minute). The external indication of a device designed
to enumerate ionizing events. It may refer to a single detected event
or to the . total number registered in a given period of time. The term
often is erroneously used to designate a disintegration, ionizing event,
or voltage pulse.
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. Counter, Ceiger-Mueller. Highly sensitive, gas-filled radiation-measuring
device. It operates at voltages sufficiently high to produce avalanche

| ionization.
|

; Counter, Proportional. Gas-filled radiation detection device; the pulse
produced is proportional to the number of ions formed in the gas by the
primary ionizing particle.

; Counter, Scintillation. The combination of a phosphor (converts ionizing
. particle energy to light pulse), a photomultiplier tube (converts light
pulse to many electric pulses), and associated circuitry for counting-the electric pulses.-

Counting, Coincidence. A technique in which particular types of events are
distinguished from background events by coincidence circuits which register
coincidences caused by the type of events under consideration.

| Counting Ratemeter, An instrument which gives a continuous indication of
| the average rate of ionizing events.
i' Counting Error. Specifies the reliability of a measurement.

Critical Organ. The body organ receiving the radionuclide that results in
the greatest over-all damage to the body. Usually, but not necessarily,
it is the organ receiving the greatest concentration or the organ re-
ceiving the greatest damage.,

'O'

Curie. The special unit of activity. One curie equals 3.700 X 1010 nucleartransformations per second, or 2.22 X 1012 disintegrations per minute.
(Abbreviated C1.) Several fractions of the curie are in common usage.See 10 CFR 20.5,

Millicurie. One-thousandth of a curie (3.7 X 107 disintegrations persecond), or 2.22 X 109 disintegrations per minute.(abbreviated aci)
Microcurie. One-millionth of a curie (3.7 X 10'+ disintegrations per sec.),or 2.22 X 106 disintegrations per minute. Abbreviated pCi.

Picoeurie. One-millionth of a microcurie (3.7 X 10 2 disintegrations per
second or 2.22 disintegrations per minute). Abbreviated pC1.

Decay Constant (A). The fraction of the number of radioisotope atoms which
decay in unit time. Decay constant is 0.693/T where T is the half-life.p p

Decay Product. A nuclide resulting from the radioactive disintegration of
- a radionuclide or series of radionuclides. A decay product may be either
stable or radioactive.

Decay, Radioactive. The spontaneous transformation of a nuclide into one or
more different nuclides. The process involves (a) the emission from the''

nucleus of alpha particles, electrons, positrons, and gamma rays, (b) the
nuclear capture or ejection of orbital electrons, or (c) fission. The rate~

of radioactive decay is expressed in terms of the half-life of the nuclide.
Also called decay, nuclear spontaneous reaction, radioactive disintegration,
and radioactive transformation.

,,
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; Disintegration, Nuclear. Process of spontaneous breakdown of a nucleus of.-

an atom resulting in the emission of a particle and/or a photon. The'

rate of disintegration of a quantity of any radioactive nuclide is a
function of the number of atoms present and a disintegration or decay
constant characteristic of the nuclide concerned.

Disintegration Rate The absolute rate of decay of a radioactive sub-
stance, usually expressed in terms of disintegrations per unit of time.

Dose, Cumulative (Radiation). The total dose resulting from repeated ex-
,posures to radiation.

Does Equivalent (DE). A quantity used in radiation protection. It ex-
presses all radiations on a common scale for calculating the effective
absorbed dose. It is defined as the product of the absorbed dose in
rads and certain modifying factors. (The unit of dose equivalent is the
rem).

Dose, Permissible. The dose of radiation which may be received by an indi-
vidual within a specified period with expectation of no significantlyharmful result.

Dosimeter. Instrument to detect and measure accumulated radiation exposura.
In common usage, a pencil-size ionization chamber with a self-reading

'

electrometer, used for personnel monitoring. ;
'

Efficiency. A factor used to convert the counting rate of a detector to the
disintegration rate of the radioactive material counted. Since usage and
factors involved vary considerably .with different detectors, it is well-
to ascertain which factors (window transmission, sensitive volume, energy
dependence, etc.) are included in a stated efficiency.

.

Electron Capture. A radioactive transformation of a nuclide in which a bound
electron merges with its nucleus. This decreases the atomic number by
1 but leaves the mass number unchanged in the new nuclide. A proton is
transformed to a neutron within the nucleus, a bound electron is taken
up, and a neutrino emerges. Examples are K-electron, L-electron, andM-electron capture.

Electron Volt. A unit of energy equivalent to the energy gained by an electron
in passing through a potential difference of one volt. Larger multiple
units of the electron volt are frequently used: key for thousand or kilo
electron volts; NeV for million or mega electron volts. (Abbreviated eV,1 eV = 1.6 X 10-12 erg.) .

Error, Statistical. Errors in counting due to the random time-distributionsof disintegrations.

Exposure. A measure of the ionization produced in air by x or gamma radiation.
It is the sum of the electrical charges on all ions of one sign produced'

in air when all electrons liberated by photons in a volume element of air
are completely stopped in air, divided by the mass of the air in the volume
element. The special unit of exposure is the roentgen.

.
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/^ Extremities. The hands and forearms, and with restrictions, the head, feetA . and ankles. Permissible exposures in these regions are generally greater~

as they contain -less blood-forming material and have smaller volume for
energy absorption than other body parts. j

Film Badge. A pack of photographic film which measures radiation exposure
for personnel monitoring.' The badge may contain two or three films of
differing sensitivity and filters to shield parts of the film from certain
types of radiation.

1Ganma Enritter. An atom whose radioactive decay process involves the emission
{of gaima rays.

Ganma Ray (y). A quantum of electromagnetic radiation' emitted by a nucleus
as the result of a quantum transition between two energy levels of the
nucleus. Gamma rays have energies usually between 10 kilo-electron-volts
and 10 million electron-volts, with shorter wavelengths than x-rays. They
are more penetrating than alpha and beta particles and are not affected
by magnetic fields.

Generators, Nuclide. 'A device in which a daughter radionuclide is eluted
from an ion exchange column containing a parent radionuclide long-lived
compared to the daughter.

Genetic Effect of Radiation. Inheritable change, chiefly mutations, produced
by the absorption of ionizing radiations. On the basis of present knowledge
these effects are purely additive; there is no recovery.

Ralf-Life, Biological. The time required for the body to eliminate one-half
of an administered dosage of any substance by regular processes of elim-
ination. Approximately the same for both stable and radioactive isotopes
of a particular element.

Half-Life, Effentive. Time required for a radioactive element in an animal
body to be diminished 50 percent as a result of the combined action of
radioactive decay and biological elimination.;

Biological half-life X Radioactive half-life
Effective half-life = Biological half-life + Radioactive half-life

Half-Life, Radioactive. Time required for a radioactive substance to lose
50 percent of its activity by decay. Each radionuclide has a unique half-
life.

Half Value Layer (Half Thickness) (HVL). The thickness of a specified substance
which, when introduced into the path of a given beam of radiation, reduces
the exposure rate by one-half.

Health Physico. A science and profession devoted to the protection of man
and his ' environment from unnecessary radiation exposure.
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(D Health, Radiological. The art and science of protecting human beings fromV injury by radiation, and promoting better health through beneficial ap-
plications of radiation.

t

Internal Conversion. A nuclear deexcitation process in which energy is trans-
mitted directly from an excited nucleus to an orbital electron, causing
ejection of that electron from the atom. The ejected electron is called
a conversion electron. Subsequent filling of the vacancy in the shell
of the atom is accompanied by emission of photons, producing characteristic
x-rays.

Ion. Atomic particle, atom, or chemical radical bearing an electrical charge,
either negative or positive.

Ionisation. The process by which a neutral atom or mo'lecule acquires a positive
or negative charge.

Isotopes. Nuclides having the same number of protons in their nuclei, and
hence the same atomic number, but differing in the number of neutrons,
and therefore in the mass number. Almost identical chemical properties
exist between isotopes of a particular element. The term should not be
used as a synonym for nuclide.

K-eZectron Capture. The radioactive decay process in which an orbital electron,_.

( ') from the K shell of an atom is captured by the nucleus of that atom. ItU
results in the production of x-rays characteristic of the daughter atom.
Other examples of such electron capture are L-electron capture and M-electron
capture.

Kilo Electron Volt (kev). See Electron Volt.

Labeled Compound. A compound consisting, in part, of labeled molecules.
By observations of radioactivity or isotopic composition, this compound
or its fragments may be followed through physical, chemical, or biological
processes.

Nass Nwrber (A). The number of nucleons (neutrons and protons) in the nucleus
of an atom.

Maximum Permissible Accumulated Dose. The dose of ionizing radiation that
a person may receive in his lifetime without appreciable bodily injury.
See 10 CFR 20.102.

Maximum Permissible Concentration. The highest currently acceptable concen-
tration of radioactive substances, usually expressed in microcuries per
cubic centimeter, in air, water, or food, to which an individual may be
exposed throughout a stated period of time without expectation of injury.

p See 10 CFR 20.103.
'

V
Narimum Pomissible Exposure. The total amount of radiation exposure to which

a normal person may be subjected day by day without any harmful effects
becoming evident during his lifetime. See 10 CFR 20.101.

_ _ _ _ - _ _ _ _ _ _ _ _ - _ -_ -
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/'^) Nega Electron Volt (NeV). See Electron Volt.LJ

Monitoring. Periodic or continuous determination of the amount of ionizing
radiation or radioactive contamination present in an occupied region.

Area Monitoring. Routine monitoring of the radiation level or contamination
of a particular area, building, room, or equipment. Some laboratories
or operations distinguish between routine monitoring and survey activities.

Personnel Monitoring. Monitoring any part of an individual, his breath,
or excretions, or any part of his clothing.

#cutron (n). An elementary nuclear particle having zero charge and mass
number 1, making its mass approximately the same as that of a proton.
Ionization is produced by the products of neutron c'o111sions.

Nualida. A species of atom having a specific mass number (A), atomic number(Z), and energy state.

|Photon. A quantity of electromagnetic energy (E) whose value in joules is |

the product of its frequency (v) in hertz and Planck constant (h). The
equation is: E = hv.

Quality Factor (QF). The linear-energy-transfer-dependent factor by which"

absorbed doses are multiplied to obtain (for radiation protection purposes)
a quantity that expresses - on a common scale for all ionizing radiations -
the effectiveness of the absorbed dose.

Rad (rad). The unit of absorbed dose. It is 100 ergs /g of any material.
Radiation:

Annihilation Radiation. Photons produced when an electron and a positron
unite and cease to exist. The annihilation of a positron-electron pair
results in the production of two photons, each of 0.51 MeV energy.

Charaotoriatio (disorote) Radiation. The essentially monochromatic radiation
emitted by an atom when an orbital electron is removed or following excitation
of the atom. Each element may emit a number of characteristic radiations,
each of a constant wavelength and different from the characteristic radiations
of all other elements.

External Radiation. Radiation from a source outside the body - the radiation
must penetrate the skin.

Internal Radiation. Radiation from a source within the body (as a result
of deposition of radionuclides in body tissues).

(OJ Ionising Radiation. Any electromagnetic or particulate radiation capable
of producing ions, directly or indirectly, in its passage through matter.'

..
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.

O Seattered Radiation. Radiation which during its passage through a substance,
has been deviated in direction. It may also have been modified by a de-' crease in energy.

Secondary Radiation. Radiation, electromagnetic or particulate, originating
as the result of radiation attenuation in matter. Examples: Secondary
cosmic rays, photoelectrons, recoil protons from neutron-proton collisions,
and bremsstrahlung from radioactive isotopes.

Radioactive Standard. A sample of radioactive material, usually with a long
half-life, in which the number and type of radioactive atoms at a definite
reference time is known. Used for calibrating radiation-measuring equip-
ment. Also called reference source.

Radioactivity. The property of certain nuclides of spontaneously emitting
particles or gasusa radiation or of emitting x radiation following orbital
electron capture or of undergoing spontaneous fission.

,

Artifiefal Radioactivity. Manmade radioactivity produced by particle bom-
bardment or electromagnetic irradiation, as opposed to natural radioactivity.

$
Natural Radioactivity. The property of radioactivity exhibited by more

|than fifty naturally occurring radionuclides. '

Radioautopmph. Record of radiation from radioactive material in an object,
made by placing the object in close proximity to a photographic emulsion.

Radiobiology. That branch of biology which deals with the effects of radiation
on biological systems.

Radiccl.emistry. The aspects of chemistry connected with radionuclides and
their properties, with the behavior of minute quantities of radioactive
materials by means of their radioactivity, and the use of radionuclides in
the study of chemical problems.

Radiography. The making of shadow images on photographic emulsion by the
action of ionizing radiation. The image is the result of the differential
attenuation of the radiation in its passage through the object beingradiographed. )

'

!Radiology. That branch of medicine which deals with the diagnostic and thera-
peutic applications of radiant energy including x-rays and radionuclides. |

Radiophamaceutfoal. A pharmaceutical compound which has been tagged with a
radionuclide. ,

'

Range (of a or 6 partiolos). The distance a particle will penetrate a given
material before all its ionising power is spent.

Relative Biological Effootivancas (RBE). The RBE is a factor used to compare
the biological effectiveness of absorbed radiation doses (i.e., rada) due

*

to different types of ionizing radiation, more specifically, it is the
experimentally determined ratio of an absorbed dose of a radiation in question
to the absorbed dose of a reference radiation required to produce an identical
biological effect in a particular experimental organism or tissue. NOTE
This tem chould not be used in radiation protection. (See Quality Tactor).

.

h_...__..,...:_ii ' ' ' '
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") Rem. A special unit of dose equivalent. The dose equivalent in rems is
numerically equal to the absorbed dose in rads multiplied by the quality
factor, the distribution factor, and any other necessary modifying factors.
Abbreviation for roentgen equivalent man. See 10 CFR 20.4

Roentgen (r). An exposure dose of X or y radiation such that the associated
corpuscular emission per 0.001293 g of air produces in air ions carrying
i esu of quantity of electricity of either sign.

Scaled Source. A radioactive source sealed in an impervious container which
has sufficient mechanical strength to prevent contact with and dispersion
of the radioactive material under the conditions of use and wear for which
it was designed.

Self-Absorption. Absorption of radiation (emitted by' radioactive atoms) by
the material in which the atoms are located; in particular, the absorpti m
of radiation within a sample being assayed.

Shield. A body of material used to prevent or reduce the passage of particles
or radiation. A shield may be designated according to what it is intended
to absorb (as a gamma-ray shield or neutron shield), or according to the
kind of protection it is intended to give (as a background, biological,
or thermal shield). It may be required for the safety of personnel or to
reduce radiation enough to allow use of counting instruments for research

7 or for locating contamination or airborne radioactivity.)'

Specific Actitdty. Total activity of a given nuclide per gram of a compound,
element, or radioactive nuclide.

Tracer, Isotopic. The isotope or non-natural mixture of isotopes of an element
which may be incorporated into a sample to permit observation of the course
of that element, alone or in combination, through a chemical, biological,
or physical process. The observations may be made by measurement of radio-
activity or of isotopic abundance.

Transition, Isomeric. The process by which a nuclide decays to an isomeric
nuclide (i.e., one of the same mass number and atomic number) of lower
quantum energy. Isomeric transitions, often abbreviated I.T., proceed
by gamma ray and/or internal conversion electron emission.

Transmutation. Any process in which a nuclide is transformed into a different
nuclide, or more specifically, when transformed into a different element
by a nuclear reaction.

Tritium. The hydrogen isotope with one proton and two neutrons in the nucleus.
Symbol: jllorT).

X Rays. Penetrating electromagnetic radiations whose wave lengths are shorter('; than those of visible light. They are usually produced by bombarding a' '
metallic target with fast electrons in a high vacuum. In nuclear reactions,

'-

it is customary to refer to photons originating in the nucleus as gamma rays,
and those originating in the extranuelear part of the atom as x-rays.

__ _ _ _ _ _ _ _ _ _ .
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U. S. NUCLEAR REGULATORY COMMISSION' * " " " * * "

MATERIALS LICENSE Amendment No. 33

Dds Copy is For Yow Hess

Pursuant to the Atomic Energy Act of 1954 as amended, the Energy Iteorganization Act of 1974 tPublic Law 93-
139, and Title 10. Code of Federal llegulations. Chapter 1, Parts 30, 31, 32. 33, 31, 35, 36, 40 and 70, and in reliance on
statements and representations heretofore made by the licensee, a license is hereby issued authorizing the licensee to
receive. acquire, possess, and transfer byproduct, source, and special nuclear material designated below; to use such
material for the purpose (s) and at the place (s) designated below; to deliver or transfer such material to persons authorized
to receise it in accordance with the regulations of the applicable Partis); and to import such byprmfuct and source
material. This license shall be deemed to contain the conditions specified in Section 183 of the Atomic Energy Act of 1911,
as amended, and is subject to all applicable rules, regulations and orders of the Nuclear Itegulatory Commission now or
hereafter in effect and to any conditions specified below.

Licensee In accordance with application dated
March 20, 1978,

1 Miles Laboratories, Inc.
3. License number 13-02249-01 is amended] in its entirety to read as follows:

21127 Myrtle Street N r 31, N83Elkhart, Indiana 46514 4. Expiration date
Docket or

'5 Reference No.

6. Byproduct, source, and/or 7. Chemical and/or physical 8. Maximum amount that licensee

special nuclear material form may possess at any one time
under this license

A. Not to exceed 100
A. Any byproduct material A. Any

millicuries per
with Atomic Numbers radionuclide except:
between 1 and 83, Hydrogen 3 - 3 curies totalinclusive Carbon 14 - 250 milli-

curies total
'

Iodine 125 - 800 milli-
curies total

9. Authorized use

For possession, storage and use in research and development as defined inA.
Section 30.4(g),10 CFR Part 30, and processing for commercial distribution.

CONDITIONS

O Licensed material shall be used only at the locations specified in Part 1, Item 1(b)10.
of the attadiment to the licensee's application dated March 20, 1978.

The licensee shall comply with the provisions of Title 10, Chapter 1, Code11.
of Federal Regulations, Part 19, " Notices, Instructions and Reports to Workers;

;

Inspections" and Part 20, " Standards for Protection Against Radiation."
- -- -

.
_ _ _ _ _
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U. S. NUCLEAR REGULATORY COMMISSION PageLof 3 Pagesro m N JMA-

MATERIALS LICENSE

Supplemer tary Sheet License Number 13-02249-01

Docket or
CONDITIONS Reference No.

Amendment No. 33
(continued).

12. Licensed material shall be used by, o'r under the supervision of,
individuals designated by the licensee's Isotope Committee, Max Ben, Chairman.

13. A. (1) Each sealed source acquired from another person and containing
licensed material, other than Hydrogen 3, with a half-life greater
than thirty days and in any form other than gas shall be tested for
containation anc5/or leakage prior to use. In the absence of a
certificate from a transferor indicating that a test has been made
within six months prior to the transfer, a sealed source received
from another person shall not be put into use until tested.

O'
(2) Notwithstanding the periodic leak test required by this condition,

any licensed sealed source is exempt from such leak tests when the
source contains 100 microcuries or less of beta and/or ganna emitting
material or 10 microcuries or less of alpha emitting material.

(3) Except for alpha sources, the periodic leak test required by this
condition does not apply to sealed sources that are stored and
not being used. The sources excepted from this test shall be
tested for leakage prior to any use or transfer to another person
unless they have been leak tested within six months prior to the date
of use of transfer.

B. Each sealed source fabricated by the licensee shall be inspected and
tested for construction defects, leakage, and contamination prior to use or
transfer as a sealed source. If the inspection or test reveals any
construction defects or 0.005 microcurie or greater of contamination,
the source shall not be used or transferred as a sealed source until it
has been repaired, decontaminated and retested.

C. Each sealed source containing licensed material, other than Hydrogen 3,
with a half-life greater than thirty days and in any form other than
gas shall be tested for leakage and/or containation at intervals not
to exceed six m nths except that each source designed for the purpose
of emitting alpha particles shall be tested at intervals not to exceed
three months.

O
D. The test shall be capable of detecting the presence of 0.005 microcurie of

radioactive material on the test saple. The test saple shall be taken
from the sealed source or from the surfaces of the device in which the
sealed source is permanently or semipermanently mounted or stored on

,

which one might expect containation to accumulate. Records of leak test
results shall be kept in units of microcuries and maintained for inspection
M -- . - --.. ,
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- MATERIAM LICENSE
! 7~ '

; Supplementary Sheet License Number 11-n??do-n1

Docket or
#' #

CONDITIONSi

'

Amendment No. 33
13. continued

E. If the test required by Subsection A. or C. of this condition reveals the
presence of 0.005 microcurie or nore of removable contamination, the
licensee shall immediately withdraw the sealed source from use and shall

|cause it to be decontaninated and repaired or to be disposed of in '

accordance with Commission regulations. A report shall be filed within
five (5) days of the test with the U. S. Nuclear Regulatory Commission,
Region III, Office of Inspection and Enforement, 799 Roosevelt Road,
Glen Ellyn, Illinois 60137, describing the equignent involved, the
test results, and the corrective action taken.

14. This license does not authorize cm mercial distribution of licensed material
under general licenses or exemptions.

15. The licensee shall not use licensed m terial in or on human beings or
in field applications where activity is released except as provided otherwise
by specific condition of this license.

p 16. Experimental animals administered licensed m terials or their products
O shall not be used for human consumption.

17. Pursuant to Sections 20.106(b) and 20.302,10 CFR 20, the licensee is
authorized to dispose of licensed material by incineration provided the gaseous
effluent from incineration does not exceed the limits specified for air in
Appendix B, Table II, 10 CFR 20. Ash residues may be disposed of as ordinary waste
provided appropriate surveys pursuant to 20.201 are made to determine that
concentrations of licensed material appearing in the ash residues do not exceed
the concentrations (in terms of microcuries per gram) specified for water in
Appendix B, Table II, 10 CFR 20.

18. Except as specifically provided otherwise by this license, the licensee
shall possess and use licensed material described in Items 6, 7, and 8 of
this license in accordance with statments, representations, and procedures
contained in applications dated March 20, 1978 and November 17, 1978.

p
't

Fo . Nuc Regu Commission

Date NYIO hy i n Man nI Y an
Division of Fuel Cycle and

Material Saf ety
Washington, D.C. 20555
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MATERIALS LICENSE

hda Capr is.Fu Your fliga Supplementary Sheet I.icense Number 13-02249-01

IA>cket or
Reference No.

Miles Laboratories, Inc. 35
Amendment No.1127 Myrtle Street

Elkhart, Indiana 46514

In accordance with letters dated February 6,1980 and March 10, 1980, License
Number 13-02249-01 is amended as follows:

Items 6., 7., 8. and 9. are amended to read:
6. ilyproduct, source, and/or special 7. Chemical and/or physical form 8. Maximum amount that licensee may

nuclear material possess at any one time under this license

A. Any byproduct material A. Any A. Not to exceed 100 milli-
with Atomic Numbers curies por radionuclide
1 - 83, inclusive except:

Ilydrogen 3 6 curies total
Carbon 14 250 millicuries

total

Iodine 125 800 millicuries
total

9. Authorized use

A. For possession, storage, and use in research and development as defined in
Section 30.4(q),10 CFR Part 30 and for processing, packaging and distribution,m

f

to persons authorized to receive the licensed material pursuant to terms and
conditions of specific licenses issued 171 the Nuclear Regulatory Commission or
any Njreement State.
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U. S NUCLEAR REGULATORY COMMISSION Page 2 of 2 Pages..m u

MATERIALS LICENSEV
Supplernentary Sheet License Number 13-02249-01

Docket or
Reference No.

Amendment No. 35
Conditions 10. and 18. are anended to read:

10. Licensed material shall be used only at the locations specified in Part 1, Iten 1(b)
of the attachment to the licensee's application dated March 20, 1978 and in licensee
letters dated November 28, 1979 and February 6,1980.

18. Except as specifically provided otherwise by this license, the licensee shall
possess and usa licensed material described in Itans 6, 7, and 8 of this license
in accordance with statements, representations, and procedures contained in
application dated March 20, 1978 and letters dated November 17, 1978, November 28,
1979, February 6, 1980 and March 10, 1980. 'Ihe Nuclear Regulatory Comnission's
regulations shall govern the licensee's statements in applications or letters,
unless the statements are more restrictive than the regulations.

OV

%

OV
-,

For the U. ') Connnission
i

g '3 0 N
- u-< h M'

, .

terial L censing Branch
Date by

Division of f uei Cycle awl
_ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ _
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"k UNITED STATESf g NUCLEAR REGULATORY COMMISSION
], ; y WASHINGTON, D. C. 20555

b ,[g CORRECTED COPY
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'

MILES IABORA70 RIES

3 p,$ LG'-
int M # License Nu.tber 13-02249-02G

Amendment No. 07

In accordance with application dated July 9,1980, License Number 13-02249-02G

in amended in its entirety to read as follows:
.

Pursuant to the Atomic Energy Act of 1954, as amended; the Energy Reorganization Act

of 1974, as anended (Public Law 93-438); 10 CFR Part 30, " Rules of General

Applicability to Domestic Licensing of Byproduct Material"; Section 32.71
I10 CFR Part 32, " Specific Domestic Licenses to Manufacture or Transfer Certain
{

mItems Containing Eyproduct Material"; and application dated July 9, 1980; a license is
)
hereby issued to Miles Laboratories, 1127 Myrtle Street, Elkhart, Indiana 46515

to distribute In vitro kits containing up to 10 microcuries of iodine 125

to persons generally licensed pursuant to Section 31.11, 10 CFR Part 31, or

equivalent provisions of the regulations of any Agreement State.

This license shall be deemed to contain the conditions specified in Section 183
1of the Atomic Energy Act of 1954, as anended, and other applicable rules, regulations, ;
1

ord orders of the U. S. Nuclear Regulatory Ccenmission now or hereafter in effect.'

,

%is license does not authorize possession of licensed material.

This license shall expire on June 30, 1986.

R THE U. .t TORY COMMISSION

&{ / , dw,pQ )I I, Mat rial Licensing Branch
Division of Fuel Cycle and Material Safety

Date

16507
- - - - _ - - - - - _
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# ~% UNITED STATES

8 A NUCLEAR REGULATORY COMMISSION |

h3 $ WASHINGTON, D. C. 20555

$ |.J .....p

MILES IABORA'IORIES, INC.

License Number 13-02249-03E
,

Pursuant to the Atomic Ehergy Act of 1954, as amended; the mergy Reorganization Act

of 1974, as amended (Public Iaw 93-438); 10 CFR Part 30, " Rules of General

Applicability to Ibmestic Licensing of Byproduct Material"; Section 32.18, 32.19 and

32.20, 10 CFR Part 32, " Specific Domestic Licenses to Manufacture or Transfer certain

Itms Containing Byproduct Material"; and letter dated October 15, 1980; a license is

hereby issued to Miles Laboratories, Inc.,1127 Myrtle Street, Elkhart, Indiana 46515

o distribute byproduct material as specified in Section 30.71, Schedule B,10 CFR Part 30,

to persons exempt from licensing pursuant to Section 30.18, 10 CFR Part 30, or equivalent

provisions'of the regulations of any Agreement State.

Wis license shall be demed to contain the conditions specified in Section 183

of the Atomic Energy Act of 1954, as amended, and other applicable rules, regulations,

and orders of the U. S. Nuclear Regulatory Commission now or hereafter in effect.

Wis license does not authorize possession of licensed material.

W is license shall expire on June 30, 1986.I

FOR THE U. S. NIELEAR REGULNIORY COMMISSION
PM ginal Signed 33
M!. T<. Gunn .7

Material Licensing Branch
Division of Ebel Cycle and Material Safety.

Date
1

O

-
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UNITED STATES NUCLEAR REGULATORY COMMISSION

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

PART NOTICES, INSTRUCTIONS, AND REPORTS TO WORKERS:

19 iNSeECTiONS

(c) " Worker" means an individual
engaged in activities licensed by the Com.
mission and controlled by a licensee, sued pursuant to Subpart B of Part 2 ofSec.

19.1 Pur pose. .but does notinclude the ticensee. this chapter, and any response from the

y|[,,, @ Tcense" means a license lasued hb If posting of a document specified"'

19.s Communicatior$s. under the regulations in Parts 30 through e in paragraph (a) (1), (2) or (3) of this
19.8i Posting of notices to workers. ".|35,40,80 or 70 of this chapter. including a section is not practicable, the licensee
89. 2 Instruction to workers-

. a licenses to operate a production or $ may post a notice which describes the

h.N esene o[fe'p"rfs'en$rfv'e's o'[ utilization facility pursuant to Part 50 of document and states where it may be
n uamined.and workers durins inspections. * this chapter." Licensee" means the

19.1 $ Consultation with workers during in- | holder of such 4 Iicense' " (c) Form NRC-3, " Notice to Em.spections. L.
Requests by workers for inspections. (e) "Ilestricted area" means any area ployees", shall be posted by each 11
Inspection not warranted: Informal re.

"19.16
access to which is Controlled by the 11 Censee wherever individuals work in or19.I7
censee for purposes of protection of in. ( frequent any portion of a restricted area.19.3o V60 at ns.

19,31 Application for exemptions, dividuals from exposure to radiation and $ Nota: Copies of Form NRO-3 mar be ob.
19,32 [hscrimination prohibited. radioactive materials. " Restricted area" e tained by writing to the Director of the

shall not include any areas used as rest. m appropriate UE. Nuclear Regulaterr Com.
dential quarters, although a separate O mission inspection and Enforcement Re.

AUTetourrr: Sees. s3, 63. 81,1o3,104,161.. Toom or rooms in a residential building gions! Omco 11sted in Appendix "D", Part 2o

[ Pub. L. 83-703, 68 Stat. 93o, 933, 935, 936. may be set apart as a restricted area. or this chapter, or the Director, Omce or In.

("/ 937, 948, as amended (42 US.C. 2073, 2003, spection and Enforcement, U.S. Nuclear Reg.
I I9 I Int'Fpretations.

2111, 2133, 2134, 22o1): Sec. 4o1, Pub. L. 93. N ,utatory Commission, Washington, D C. 20555.
43s, sa stat. 1264 (42 U.S.C. 6891) Except as specifically authorized by the -

Commission in writing, no interpretation (d) Documents, notices, or forms~

5 39.g p"" of the meaning of the regulations in this posted pursuant to this section shall ap.
The regulations in this part establish part by any officer or employee of the pear in a sumelent number of places to

requirements for notices, instructions, Commission other .than a written in. permit individuals engaged in licensed
and reporta by licensees to individuals terpretation by the General Counsel wul activities to observe them on the way to

g participating in licensed activities, and be recognized to be binding upon the or from any particular licensed activity
location to which the document applies,N options available to such individuals in Commission.

$ connection with Commission inspections ,
shall be conspicuous, and shall be re.

u. of licensees to ascertain compliance with g 19,5 Communications. placed if defaced or altered.
(e) Commission documents posted

S the provisions of the Atomic Energy Act Except where otherwise specified in pursuant to paragraph enH4) of this
of 1954' organization' Title II of the En.sJt amended s part, all communications and reports section sha!! be posted within 2 working
ergy Re Act of 1974, and reg.
ulations, orders, and licenses thereunderg concerning the regulations in this part days after receipt of the documents from

radiological working cond!.E sh uld be addressed to the Director, Of. the Commission; the licensee's response,
regarding fice of Inspection and Enforcement. U.S. if any, shall be posted within 2 working
g gons. m Nuclear Regulatory Commission. Wash * days after dispatch by the licensee. Such

o ington, D C. 20555. Cbmmunications, re. idocumente shall remain posted for n=

)=> l 19.2 Scope, ports, and applications may be delivered minimum of 5 working days or until sc.'

The regulations in this part apply to in person at the Commission's omees at ition correcting the violation has been
all persons who receive, possess, use, or 1717 H Street, NW., Washington, D.C.; completed, whichever is later.

h transfer materiallicensed by the or at 7920 Norfolk Avenue, Bethesda,P $ 19,12 Instructim so nrkers,
". Nuclear Regulstory Commission _ Maryland.

a pursuant to the regulations in Parts 30 ] g9.Il Poetins of notices to workere. Ins any portion of a restricted area shall
be kept infonnd of W storage, trans.$.through 35,40,00, or 70 of this chapter, (a) Each licensee shall post current fer, or use of radioactive maMals or of* includmg persons licensed to operate a copies of the following documents: (1)

[gN"N"ad"a;production or utilization facility
[ The regulations in this part and in Part

ructed in the*
pursuant to Part 50 of this chapter. 20 of this chapter; (2) the license, license health protection problems assoelated

,, conditions, or documents incorporated with exposure to such radioactive mate._

q g,'3 ggg* * Into ~a license by reference, and amend. rials or radiation, in precautions or pro.
m cedures to minimize exposure, and in theAs used in this part ? P; ments thereto; (3) the operating proce,

tai "Act" taeans the Atomic Energy purposes and functions of protective de.Jures applicable to !! censed activities *, vices employed; shall be instructed in,g Act of th54, los Stat. 919) including any C and instructed to observe, to the extentw amendments h,M ol e or to w n worWe control, & appka.$l (b) "Gmmision mesne the lnited States
,

irnposition of civil penalty, or order 1so(o | Nuclear Regulatory Comm6 isms ble provisions of Commission regulationsi

Uj

March 6,1988g

_ _ _ _ _ _ _ _ _ . _ - _ _ _ _ _ _ _ _ _
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PART 19 e NOTICES, INSTRUCTIONS, AND REPORTS TO WORKERS: INSPECTIONS

ar.d licertses for the protection of per. report shall be transmitted at a time deliberately interferes with a fair and
sonnel from exposures to radiation or not later than the transmittal to the orcerly inspection. With regard to areas

.

radioactive materials occurring in such Commission. containing Information clusifled by an
areas; shall be instructed of their re. agency of the U.S. Government in the-

aponsibility to report promptly to the ll. -

f el At the raquec o' t worke' who is interest of national set urity, an Individ.
censee any condition which may lead to ual sho accompanies an inspector may
or cause a violation of Commission regu. Mustmg emp5 ment in a stun have access to such information only if
lations and licenses nr unnecessary ex. cater.dar qaarter w.th tne licensee in authortred to do so. With regard to any
posure to radiation or to radioactive ma. wM intohine radWnn dose. or of a area containing proprietary information,
tertal; shall be instructed in the appro. worker w ho. w nde employ ed by another the workers' representative for that area

priate response to warnings made in the person. is terminatne assignment to shall be an individual previously author.
event of any unusual occurrence or rntal. work invoh mg raiation dose m the tred by the Itcensee to enter that area.
function that may inicIve exposure to 2 kenne s faca 'y m inat calendar g 19.15 Gm.uhatton with worker, due.
radiation or radioactive matertal; and T cuarter each bcentre s%ll prende to in g Inspersione,

shall be advised na to the radiation es. ] each such worker er to the worker a fa) Commission inspectors may con.
posure rescrts which workers may re. . cestynee. at termination. a written su!t privately with workers concerning
quest pursu ant to | 1913. The extent of rep tt reparing the raiahon dese matters of occupational radiation protec.
these instrtettons shall be commensur. recened by tnat w erker from operations tion and other matters related to ap.

ste with rotantial radiological health of the hcensee durms that specificaUy Qa
r "
d n es to e ext r the nprotection problems in the restricted identdied calendar qurter or frachen

spectors deem necessary for the conductaren. tFereof, cr provide a w nt'en eshmate of of an effective and thorough in pection
S 19.13 %tiferatione and repnet, to in. that dose if the im4H) dete tr.ined its During the course of an inapection

dniduale. personnel monitor:rg results are not any worker may bring privately to the
'a> Hadiation exposure data for an available at tnat t:me Estimated doses attention of the inspectors, either ors:!y

ind;vidual. and the results of any mens. shaU be clearly ind.cated as such or in writing, any past or present condt-
uremente, analyses, and calcuhtions of tion w hich he has reason to believe may-

raihoacthe material depm;ted or re. - have contributed to or caused any vio.
tamed in the body of an individual, shall 9 19.38 Presence of representathes of lation of the act, the regulattom in th:s
be reported to the individual as specified li en.ees and workere during in per. chapter, or licenre condition. or any ua.
In this sectio.t. The information reported t i"n e. necessary exposure of an individual to

a n m rahacW ma.shall include data and results obtained fa) Each !!cernee shall afford to the
pursuant to Commission regulations, or. " " "# # A"ICoramission at all reasonable times op.
ders or license conditions, as shown in uch notice in w riting shall comply with
records maintained by the licensee pur. portunity to inspect materfals, activities'
suant to Commluton regulations. Each facilities, premises, and records pursu. the requirements of | 19.16 t a),

(c) The provtstons of paragraph (b)
, notification and report shall: Le in writ. , ant to the regulations in this chapter,
n, ins. Include appropriate identifying data g ib) During an inspection, Comrnission ,,, of this scetion shall not be interpreted as

Q such as the name of the licensee, the R inspectors inny consult privately with h authortzation to disregard instructions
~ '

pursuant to I 1912.
name of the individual, the individual's %g
nrtal fecurity number: include the ind!" " workers a.s specified in i 1915. The 11. Ew " " *

p vidual a exposure information! and con. "@ censee or licensee's representative may * i
accompany Commlutnn inspectors dur. E *

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

Ibn rort n fuf nahnt to tou under the prou (c) If, at the time of inspection, an workers who believes that a violation of
u..ns ..f't he Nuhr Hrsuur,in Cornnum in rea u individual has been authortred by the the Act, the regulations in this chapter,
W n lo ( l H Nf t l a v ou shot.lj prewr ve t bst workers to reDreSent them during Com. r hMn onditions entsts nr has oc.
ett for f uet bre r<ter<ns e.

mission inspections, the licensee shall curred in license activttles alth regard to
tbe At the request of any worker, each notify the inspectors of such authortza. radiological workms conditions in which

licetuce shall advae such worker annu. tion and shall give the workers' repre. the worker is engaged, may request an
ally of the wor ker's exposure to radiation sentative an opportunity to accomrany inspection by giving nottce of the n!!cged
or radioactive material as shown in rec. the inspectors during the inspection of ""I'h"a to th' lh'n tor of hupn non and I n
orth maintained by the licensee pursu. physical working conditions. I"n'd *"' '" ' h' t h'" ' " "I ' h' 8 P P'", o r top ate Commission itestonal Omceant to i 20 4011a) and(c). (d) Each workers' reprmentative shall

(ci At the request of a worker former. be routinely engaged in licensed activt. Commission inspectors. Any such notice
!y engaged in licensed activities con. ties under control of the licensee and sha!! be in writing tihall set forth the

trolled by the bcensee, each licensee shalf shall have received instructions as spec. specific grounds for the notice, and shall

furnish to the morker a report of the iftedinfl912. be slyned by the worker or representa.

worker's exposure to radiation or radio. (e) Different representatives of 11 tive of workert A copy shall be provided
active material. f3uch report shall be f ur. censees and morkern may accompany the the hienwe by the thrct for of Inspri tmn and

I "f"'"*"'' D '"n al of fia then rot,nished utthm 30 days from the Ltme the impectors during dttferent phases of an F

request is made, or within 30 days af ter inspection if there Lt no resulting Inter. or the inspector no later than at the time
the empuiure of the ind.vidual has been ference alth the conduct of the inspec. of inspection except that, upon the re.
determined by the Ilcemee shichever 15 tion. liowever, only one workers' repre. quest of the marker 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 lipecified in the request, each calen. Inspectors. reh rted to therein shall not appear in
dar quarter in which the worker's ac. fft W1th the approval of the licemce such copy or on any record pub;lshed,
tivities involved exposure to radiatinn and the workers' representative an in. released, or made avallatse by the Com.
from radioacthe materials licensed by dividual who la not routinely engaged mision, escept f(r smd cause shoun.
the Commission; and shall include the in licensed activities under control of thi If, upon receipt of such notice, the
dates and locations of licensed activities the lleense, for example, a consultant thrn tot of Inipes tion an.1 i nforumnt or h
in which the worker participated duttrg to the licensee or to the workers' repre. gmnal Ofhu thrutor determinn that
this pertod. sentative, shall be afforded the oppor* the complaint merta the requirements set

ads When a Ikensee is regtdred pur. tunity to accompany Commtuton Imtec. forth in paragraph f an of this Itection,
suant to | 20 403 or i 20 409 of this chsp. tors during the Inst ection of phpical and that there are teennable grounds to
ter to report to the Commission any eu. working conditioni t,elleve that the n!!* red vintation enWA
posure of aq indhtdust to radlation or 's) Notwithstanding the other tirovl. or has r< curred, he shall rame an in.
radionettve material the beensee shall Blom of tha =ertinn Commluton insper* spection to he rrade swi soon as practica-
p ho prm bic tha putividual a retmrt on tors are aut hort evt to refmc to permit ble, to determine tf such attegnt vintation
im esposme data included thetrin such accompaniment hv nny imhvYual aho c usta or he ni curred In.t ections pur.
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p PART 19 * NOTICES, INSTRUCTIONS, AND REPORTS TO WORKERS: INSPECTIONS
suant to this section need nof, be limited tion, or order tasued thereunder or any
to matters referred to in the complaint, term condition or hmitation of any h. ,

tel No licenace shall discharge or in cense issued thereunder, or for any sto. '

Iany manner discriminate asannat any lation for s hlch a license may be revoked
worker because auch worker has filed anF under section las of the Act. Any person
complaint or instituted or caused to be who millfully violates any provtston ofa

instituted any proceeding under the E the Act or any regulation or order tsaued
regulations in this chapter or has testi. R thereunder may be guilty of a ernme and .

fled or is about to tantify in any such pro. g i

ceeding or because of the exercise by upon convictson, may be puntsbed by fitiew
such worker on behalf c,f himself or g or imprisonment or both, na provided by
others of any option afforded by this law. i

P"N $ 19.3 8 Appik ailon for eteenption*.
I 19.17 In pectiane not martense it in. .Ihe commluton may, upon applica- :

#*"" * I '" '"' tion by any hee see or upon its can in.
tal if the thrntos of inspneuen and i niotse- ntiative. grant such exemptions from the .

rectuhments of the ugulauona in M !
O e Ine i te t to a com.
plaint under i 1916. that an inspection part as it determines are authortred bv ,

is not warranted because there are no law and mill not result in undue harard y

renaonable grounds to believe that a vlo. to life or property.
lation exists or has occurred, he shall no. "

tify the complatnant in writing of such g 19.32 IH.e rimin.ition penhileited.
'

determination. The complainant may No person Ahall on the ground of sex
obtain review of such determination by be excluded from participation in, be de.
submitting a written statement of post. nted the benefits of, or be subjected to
tem with the i setutne threttut fut O fatnint dlScrimination under any prournm or ac.

t .S. Sutlear it}. ,utatory (nmmiunin. ashing. t vity licemed,g. y the Nuclear Ib aulatorybton,11(, 2033 wthe will proude the bienter gg g
mith a copy of such statement by certi.
fled maal, exclut..ng, at the request of the ;; forced through agency ptovisions ar.d

,,

;'

complainant, the name of the complain to tules almilar to thr+c nheody established.
e Wh respect to tat M1 and oWerpcmn.ant. The licenAce may submit an oppna, w ination. tmder title V! of the Chil flights

ing wittten statement of position with E ACE Of II'44 This remedy is not eqclu. t
,

the i sesutne tarntut for Opersounn who wilt site. hmteter. utid 4111 tiot pre.tudice or .

psmule the compia. ant w6th a topy of auth .

statement by terrified mad. L pun the requnt cut off du) other legal remedle9 nunl. (

of the tumpla6nant, the I sesutne lhfettut for able to a diurimmatee. 3
~

Operationi ne hn drugnet may
hold an informal conference in which
the complainant and the licensee may

6orally present their tiens. An infortnal
,, conference may also be held at the re. ,

F. auest of the licensee. but disclosure of the 1

R identity of the complainant will be made [
g only following receipt of written author. ;

* iration from the complainant, After con.
R sidering all written and oral vlems pre. j|

.ented. the i setutne lhtetent for Operatums
shalt affirm modify.o# tenerse the determina.
16nn of the thentut of laspestum and 1 nforse-
meni or of the appenpnale Resumal
Omce and furninh the complatnant and
the licennec a written notification of his
decinton and the remaon therefor.

thi if the lates tur of Inipettion and | ninete i

meet or of the appenpriate Repinal |
1Omco determines that an inapectJon is

not warranted because the requirementA ['
of i 19 leial have not been met, he shall
notify the cornplainant in writtna of *

such determination fluch determination
shall be without r*reludice to the filing of
a new complaint meeting the require *

,menta of i 1916 tai.

In 141n Vini tlon..
E An inlum tion or other court order rnay
e be ohtaltml prr.hlbittna atty violation of'

! 8 any prm hton of the Act of Title 11 of
|

the Irnergy Itcolgantration Act of 1974.''

U or nt y regulation or on-der lastled there*!

, unde r

! .

peder may be obtained for the payment
'"

.

A emitt
!

of a tivtl penaltv tmtwwed pursuant to: *
! er+ tion 23% of the Act for to lation of see.o
' thie, n n n ns.al,62, lot,101 104,

tot, or 109 of the Art t t ruw rute, trautta
>

.

N August 1,1980 I
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UNITED STATES NUCLEAR REGULATORY COMMISSION

RULES and REGULATIONS

O TITLE 14. CHAMER 1. CODE OF FEDERAL. REQUt.ATIONS-ENERGY

r

PART
STANDARDS FOR PROTECTION AGAINST RADIATION20

GINER AI. Pnov woNS 3,,,,,, , p g ,,,,,,, p
Append 6s B-Concentrat6ene in air and watee

9,l aban natural becksmund.Jo Purpose * AP '"''' CAp'endia D'-United States Nuclese Regula.20 3 % p30.3 liere rions.
2o.4 Unite of tsdiation does* tory c%mm6sseen Inspection and In.
lo.S Units of esdsusttivtty, femment Res6enal Orfices.
30,a Intergretatsons. AUTHORITY: The proeis ons ofItus Port le
2 o.7 Opmmunications. essued under sess s 1. a3. al. st.10 3.1o4. tal, i

as Sist.9 30, 9 3 3. 9 3 9. 9 3a. 9 37,94 a. as

PF RWfMIRLE DOSES. LEVEL 5. AND senendedi 4 3 W. 3o73. 3H 3. to.M. Im.CONCE NT R ATION5 2133. 2134. 220s. Foe she puepsee f see.

!!h." * te'io'.'4M'.'."..'Jed "dWi. 2954. == amended. and the Enerer no-3 0',0, ,' ' , ind,e,du, " ''
t onYa neristed arIse Isl e., a m en. too. as amended; 42 U.s.c. organitation Act of 1974 should. In ad.

20:02 Detummation ef seeumu' tend (3,8/,$%'ji {o. gt ggas. es dition to complying with the requ!re.2

* *e- ments act forth in this part. make every
Espneure of InJa 6 duals to conceapI (Sec. at, telb. Pub. L 83-7018e Stet. 94 948e. reasonable effort to matntain radjaUonto103

'[[$",',' ',*,','*, * " " * * ' "'* 3 se amended (42 U.S C. 2111. 2201). Sec. 201. I exposures, and teleases of radtoactive
10.104 taposuee ef numers. pub t. 9F44 8a 5 tat.1242 (42 U S C. $a4tl) 3 materlata in emuents to unrestricted
20 tot termasible lesets of radiat6on in se areas, as low na is ren.sonably achievable

unentrteted attaa. l'iection teth. telo.. lNb L 83-701 tA $lat ** * he term "as low as la
to.ina Radmassivity in efrluente to unte* 944 o'io |42 U $ C. 2201L Sec 201. se f f a[chievable" mearts as lost na la remnon. reasonably

Med sId ag' ness's sad therathbm>
menended. I b L 93 M8. An Slat 12411%b. L ably achievable takIng into account the10.101

Orders requwing furnishing c 98 7'J. it9 5tal 413.(42 U S C S84th state of technotosy, and the economica ofsoJoe
away onwn. Memorandum nf Understandins between ths improvements in relauon to benefits to

F.nvironmentalProtection Agency and the the pubtle health and safety. and other
PRICAUTIONARY PRoctDURt$ Atomic F.ncray Cnmmincion. August 1971 38 societal and noctocconomte considers.

O to tot mente. W *tm September it,1973) tiona, and to relauon to the utt!! ration

to. tot rwsonnel nonnitostag. af atomic energy tri the pubtle interest.
to 209 Caution e as, labela, signsla. end

!!!n A"LJ||'s,'1"ebe.ca,n,g,es.,in * rerutadaa' ta *I' ''" 'rP'r ''u ee
ens. end e nine p :* all persons who receive. possess. use, or

sneervetian ofperwanet. !; transfer materf allicensed pursuant toto som
~ 0.1 l'oermee* ** the resul.itione in P.erts 30 through 35. 40323e not stonse end e.neret of t6nnud

tensis in unenleested seees.

g Ilsh standards for protection asalrist ra. [= Mor 70 of this thaptrf. Including
tal The regulations in this part estab.

e, diation hatards arising out of activities * Eersonslicensed to operate a produchon
a

30.308 Gnersi nquwement.
to los Method foe attening argwant of e underlicenses laaued by the Nuclear Reg. of uhglaabon gsciysty pursuant to part 50

30.30 ) faiIeIny reb o saneUaNr' "' ulatory Commtaalon and are lasued put. I this chapter,
I , 20.3 lierinitlane.sewasse entems. suant to the Atomic Energy Act of 1954, t

!I!N 'TIeI[Ie'nYee [iNiYr'entinees. as amended and the Energy fleorgenira. #an As used in this parti'

tion tfort Act of 1974. fil "Act" means the Atomic EnergF
s Act of 1934 (68 Stat. 919) including any=

MI CORDS. Rt PORTS. AND N0filIC AflON "(b)The un of radioactive matenalet amendments thereto:
30.400 Remas ef ourure. radiation #non. other cources of tedieuon nollicensed ;, Ill "Aliborne radionettve material *

morene, and despasal. by the Commission is not subject to the g means any radioactive matertal dispersed
30.403 Iternese et shett ur b> e of teensed te8vlahone in this part. Howevet. lli8 g in the air in the form of dusta, fumet,

tasterial. in mista, vapore, or eseest
to.4o s mit.neanone of sneidenu. the purpose o( the retufshone in this [ es 'nsproduct materfal" means anr

fransfef oI|acenseyinstertalby9a y "'P '" ' * ** "" *l 'h " " ' * * " - d113; M;"|tl').serversures and es.' radioactive materiai teirent aneciai nu-
clear materiall ylelded in or made ts.

{ Anemdleesasee levels and concentratsone. n heensee in sur.h a rnanner Lhat the lotaldionettve by esposure to the rad!ationto 4ea a
30,407 retsennel mien 6 tar 6me teeeete. O dose lo an 6ndMdual Dndudin8 incident to the process of producing or
10,4o0 sepoete of pusonnet me.ilenatas en a espotutet to beensed and unheensed ,yttllting special nuclear mtterfall

inm6nesien of emptopment me week. j re each ma na en o ef i i *Cafendar quarter' tomena act lans
them 13 corteecuttte weeks not more thanMit,if,6e,sttene end rernets to indi. In the possHeion of the beenen or any 14 cotweeuuve wha. ' rte fires calmdae

to 409
e ,, ie.

other person. but not includin8 quarter of eneh rear shall besta,in Janu.
gs ritoNS AND AnDtflON AL MlQUIREa HpMurH to Hd4bMrom nettf aI by W suWMt Waf quarters

beekground sources et snedical p ahall t>e ouets that no var ta included to
| o eat Acetiimone tw eumeteene. diagnosis and therap)) does not ence,d more than one calendar gaarter or

snaos Adddional tepuemente, the standefds of redishon protection omitted from incluelon alth!n a enlendAe
I M cate ut Nf presCnbed m the regulattoDI in tbs part. quartet No Hunne chau chann the

, O methnd otanved tif Nra of detenntntne
I to nat Nimone I(s) fn accordance erith recommeoda.

calender guartne e er t at the bestantas
# f " ''I'" d '' I'' '-pons of the rederal tradiaUon Counett,

I approveel by the l' resident; g+esons an.
'

ssend in aeuelues under ikefuen taaued til "Cumminunn" means the Noctest Irep
bf the Nudeae Itegulatory Comminaton tstory Commuu in ut eti duty authomed
pursuant to the Atembe Energy Act of i tepewetah*ess

March 21.1901
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PAET 20 * STANDARDS FOR PROTECTION AGAINST RADIATION
'

-
.is' ' Government agency" mesna any ,10' * Occupattonal dose" includes ex. (18) *6pecial nuclear materta!* means

esecutive department, cornmisalon, inde* penute of an andartdual to radiation sp (1) plutonium, uran!um 133, uranium
|p e n d e n t establishment, corporation, in a restricted arte: or stas in the course , enrkhed in W laotope 233 or in W tao.

wholly or partly owned by the United
States of America which ta an instru. h" of employment anhich the indmdual e htope 235, and any ch matedal wMetsthe Commisalon, pursuant to the.provia ,

sturies insolve e sure to radiation
mentality of the United States, or any a proside 1 that ' occupatior:el dose" sha..: {sfona of section On of me act det.ermWe '

board, bureau, division, service, omce, not be deemed to include any exposure to be special nuclear mahnal, ht Mu-'
b of!!cer, authority, administration, or Q of an Indisidual to radiation for the pur. not include source material; or (1D any

ether establishment in the taecutive pose of medical diagnosis or medical Instdal at &W endched by any d
branch of the Governmentl therapy of such indistdual W fmgoing not W acu ma

* + 'Indmdual" means any human !nate% |

7.' be t r. : ' ~ 3

(Ili * Person" menna (D any indl. g" g , Unrest:1cted area'' means any'8 ' IJten*ed material', means purce vidual, corporation, partnership. firm,
material. special nuclear material. or by* association, trust, estate, public or pri. area access to which la not ecntrolled by
ru ralm t nia ti rial receaed, pouessed, vate institution, group, Government - thelicensee for puiposes of ptotection of

g individuals from esposure to radiationvert or trantferred under a general or agency other than the Commission or the m
vecine 11rente hsued by the Commission Administration f encept that the Admin. R nd radioactive materials and any areaa

a used for residential quarters.r>u. w s tit to the regula tiona in

this { 1stration shall be considered a person,,a h itr e r, within the meaning of the regulations in "'"

ao this part to the extent that its fact!!tles (18)" Department"means the
cc and activities are subject to the !! censing Department of Energy established by the

anct related regulatory authority of the Department of Energy Organisation Act*

i commission pursuant to section 202 of (Pub. L 9b91,91 Stat. Se5. 42 U.S C.
the Energy Reorganization Act of 1974 7101 ef seq ) to the extent that the

f- ese stat 1244 1. any state, any forelen Department, or its duly authortred1 government or nation or any political representatives, exercises functions7
(9) ,,Ucense,, means a license issued subdivtston of any such government or formerly vestedin the U S Atomic

nation, or other entity; and iits any . Energy Commission,its Chairman.under the regulations in Part 30,40. 00 or legal successor, representative, agent. or; 70 of this chapter. "Ocensee" means the
*

agency of the foregoing membets. officers and components and.

. holder of sur h hcense. 7 * transferred to the U S. Enersy Research
8

rtadiation" means any or all of and DevePopment Administration and to
L the follon'ing: atrha rays beta rays, O the Administrator thereof pursuant to

* garrma rays. X rsys, neutrona, high. sections 104 (b). (c) and (d) of the Energy
( spee,d electrons, high. speed protona, and Reorganisation Act of 1974 (Pub. L 93

other atomic particles: but not sound 438,88 Stat.1233 at 1237. 42 U.S C. $414)g
or radio waves. or vialble, infrared, or and retransferred to the Secretary of.

p* ultrattoletilsht: Energy pursuant to section 301(s' of the*131 ''lladioactive matertal" include'
any such mater 1a1 whether or not subPc6 Department of Energy Organization Act

(Pub. L 9b91. 91 Stat. S65 at 677 578. 42,to !!cenains control by the Commission'
tl S C. 7151)~ "

(14) "fteatricted area" means any
,

area access to which ta controlled by the (19] %rmination" freans the end of
,

r* !!censee for purposes of protection of empicyment soth the heerste er. In the
f ind]viduals from esposure to radiation case of individuals riot employed by the,,

and radioactive matertala. " Restricted % beensee. the end of a sve4 assiyrut ent
[ ares" shall not include any arena used 0 in the beensee a restrtefed areas in a

ad residential quarters, although a sepa" 8 garn calendar quarter twithout$ rate room or rooins in a residential *
eitpectation or specthe scheduhng ofbuilding may be set apart as a restricted *

"I'*; reentry into the hcensee e restrteted
areas during the remainder of that-

~

ttSt "tsource matertal" mesne 81> calendar quarter.
ur anium er triniturn. er any combine. -

tion thereof. In any t'hvuent or themical _
form; rir till cres which contain bY (b) Definitions of certain other worda
e r iebt eine ,t A ermet h of one twreent and phrassa as used in thta part are set
80 06', e or tnote 9,f a un anNm. b tho- forth in other sections, including: *

t;wn or e any e-mmnamn thereof til "Althorvie radioactivity area" de.8 Nunce m iterial de tion include 9:vemi fined in $ 20 2031*
t,mle it in.iirt tal v (21 "fted!stion area * and *hlgh red).,,

g allon t.Tersonnel monitoring equipment *
ev

ree" danned in i 20 20216
g33

* denned in i 20 202:*

$ (si *Durver* datined in i 20 201
, tel UnJta of measurement ef does trad,
g remt dernedin 12141

(4) 11 nite of measurement of radlo.
activity defined in i 20.8.

d 20.4 Units of rediatlea dese.
(al *Done," as used in this part, is the

quantity of radiation absorbed, per in!t
of maas. by the botty or by any ,iottiot, of

9
Wi te I. nhti 20 2

|
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PART 20 e STANDARDS FOR PROTECTION AGAINST RADIATION
~

the body. When the regulauons in thia l'20.5 IJnise of rudiesesletty, body greater than that permitted under
part speatly a dose durtng a period of W Itadwtivity la mody, trad paragraph (a) of tius section. providedume, the done means the total quantity
of radiation absorbed, per urut of mass, foe purposes of the regulauona in mia (1) Dunrq an) calendar quarter theO part sha!! be, measured in terms of dis. total occupational dose to the whole
ad d r ng such rtod of e. Several J integrauona pu unit uma or in curks. ,,, body shah not eacted 3 rems: and

d:Serent unita of dose are in current use g One cum = 33 10 disinWauona tw
Definitions of unit. as used in this part accond (dpal m 2.2s10* disintegrationag _per minute (dom). Commonly used out>*are set fotth in paragraphe Ib) and tel #2 s The dose to the a hole body. s hen*

Iu ce the rte am the mluteurteof this section. A ("g
'

added to the accumulated occupational -r
(b) 'Ihe red, as used in this part. Is a dose to the shole body, shall not esteed ]* one rnHucurie t mC1) '=0.001 curiemeasure of the dose of any lonising radt.

suon to body tinues in terms of the tCl) ,s3 7 10' dpa- g .N-18 e tems where *N'' equals the art. i

utvfdual's age in years at his last birth. -

(2) One mluocurie W '=0 000001 day: andenergy absorbed per unit inasa of the i

tissue. One rad is the dose correspond. cuites3.7310' dps* ,
13) The licensee has determined the-

Lne to the absorption of 100 erga per gram 3 individual's accumulated occupational -

of tissue. tone mil:Arad (mrad)=0 001 (b) (Deined M i R $0MI e dose to the uhole tody on Form NitC 4,or
red.) e on a clear and tesible record contain. 9

(c) The rem, as used la this part, La (d (Deleted 39 FR 23990.1 1Ing all the information required in that
a measure of the done of any forestng * forTn: and has other'etse complied tith=

radiation to boJy tlasue in terms of Ita $ 2U.6 Interpretations, the teruirements of ( 20102. As used inestimated biological eCeet relative to a
'r Escept at spes it!cally authorized by paragraph Ib), * Dose to the t hole body"dose of one roentsen eri of X rays. (One ~

the Commisuon in a riting, no interpreta. thall be deemed to include any dose to
! tion of the meaning of the regulations in the whole body, gonada, active blood. , '.

minarem (mrem) = 0 001 remJ The rela.
tion of the tem to other dose units de*

-

f+nds upon the blological efect under a this part by any emcer or employee of forming creens. head and trunk, or lens 4
* the Commission other than a w ritten in. of eye.considersuon and upon the conditions cf $ terpretaticn by the General Counsel will '

1
-u

au n o o .
be recosnued to te b.nding upon the 7 20.102 Determans bon et price done., g ,

* nd is conudered to be epitalent to a -.U*** x

C as u of e m r m * (a) Each licenset sha!! require an)- A~

8 20.7 Communle silena. In6vidual. prior to first entry of the dA done of I r due to X- or gamma
Este t there othermise spectned in inanduallato the licensee e restricted

43 A dcse of I rad dJe to X . tamma, this part, all communications and re. aree dun?J each emplc) ment or work
_

or beta reOation; ports concerning the regulations in this assement under such circumstances '

43' A due of 01 rad due to neutrona rart should be addressed to the Execu. that the indmdual will recette of teor h!sh er.ergy protons t!ve Director for Operations. U.S. Nu. likel) to recene ett any period of one '

441 A dose of C 03 rad due to particles p clear itsgulatory Commission. Washing * calendar qaarter an occtpational dose pheatler than protona and wit.h eucclent is ton D C. 2055$ Communications. re.
enerry to reach the tema of the eye e ports. and appikations rnay be delivered b ncsss @ perunt of the applic. awe ;

s

!!It ta more tontenter.t to measure the In person at the Commission's omees at staridards specified in { 20101(al end*
aneutron flum, er equitstent, than to de. U 3717 it street NW., Washington. D C.: or I 201%el to &sclose in a written. Jtermine the neutron dose tn rada. as at 7920 Norfolk Avenue.11ethesda. Mary a seed statement. either (1) that the

o' prostded in subparstraph (3) ef this land " bdmdual had no pr or occupauonalparagraph, one tem et neutron radiauon
a dose dunns the cu rent calendar

-

may, for purposes of the resstations in
this f ert, be suumed to te eqwvalent

e,...

e heaa te m. s ame * quarter. of GJ the risfure and amount ofta,m m. ,,.. .
* ar'y occupauonal dose wh;ch the

_
to 14 u.1 hon r.eutrona per square tentl. -

reeter ene: dent upon the body: or. If ( 20 101 Red.at.on dose stamtards for tr.dandual eis) hove received danns J
there eststa aumeient informauon to esta. l"*"8**'* I""'''et e d ates a, that specifiuli) idenufied current
snate eith reasonable accuracy the ap. (alin accordance with the provisions ce!endar quarter from sources of EMprestmate d' tributton in energy of the of | 20102(e), said eacept as provided in redestion possessed or conttoUed by gJ
neutrona the incident number of neu. ; parepreph (b) of th a section. no licensee other persona fich licensee shau -E

ne em rnUy mal r be j shall possess, use. of transfer licensed rnamtata records of such sistements ito
,ou.a,, c ame. be m.ien.i m ea a manner as io uuse ueui me cmnm,ssion suthonses wei,

_
,

an te.. Fu e Deee temaum '. any andmdual an a restncted eres to d.sposiuon. q
receive in en) period of one calendar (b) Before permittag pursuant to, '"

%,,,,, 4.,,,,, quarter from radioscute metenal and i 20101(b). any indmduel tri e restricted *
gg ,,e **y,, other sourus of reistion a total arte to recene en occupational '"

m.w ,sr me. w. m.,... occupsbonaldose in encess of the rs&stion dose in escess of the E("."ff.Ti < ,f.",*1 standards spectfied in the fouowing standarda specd.ed in i 20 301(e), each -
*

y ,, em _ table jcensee shsu. m
T N~

M* " a'ade m"" m osma e urnri<m na ronn Nac.4,a
3 i. neie w,' * nee. ..i in.ni. .suee.u . , y, , , ,,, ,

. . . ~ ..
. ca . eim se we r-dr

j7; . M. $. Q time roe.ning or g a na, tene or containing all the information required<~ ;- is m e,e. W in that form siened by the iridividu.iI,1. . e.en.4. . .. ...........= . , , . ; $ e nana .. s ee.nne. reet ... ano.in esen penne of time af ter the.

4
" . ~ ~ . * ."7 ensin............ .. 18 '*

. y 8 asin or whole sumir.. ....... .. 4 Indiv6 dual attained the age of 18 in a hlch 'p , ... . ...

u,. the tridividual receive 1 en occupattertal d
b as ". .. .. .* U (b) A liuosH rray pM en h M Ma% W ga ,.

indatdual to a restncted are to recette { di Oslestate on Foem NRC.4 la suete -2
e Iof si ocespational dose ta the whole p '"a ** "* * "'"" H a* * PP' * --"

a era up$Ntev$e d ins theretn. or en a elest and legible d'
gam e I

spechd in || 20 tot to 20104 eneldve. ; record containins ett the information
, u w,.. .. s. s ie sae se required in that fortn. the previously at. 3anst be suumed to be egunalent to the 8

*aw dese". hr the purpose of thi.s sert she,.a4 be ernten ewi as ew,tc een.s unis eumu!ated orcupationel dose received byw m - aut u . g*ati dne 'sneens that the dont la eness. ewum.* w ans- rwn %* ead su een, the indleidual and the additional done -ured br a protwrty est bretsd arrecpriate wiec e amie se ** **4 allowed for that Individual under
lautrumerit in air et er nest the tauf t sur. ** A#need.J Se f P leen. g 30 jg[(bi, -

- f ace in tr.* res.ca of rusheet daamse rate.
"""

O
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PART 20 OSTANDARDS FZR PROTECTl2N AGAINST RADIATION
~(cWI) la the preparation of Form NRC 4 l 20.103 E spesure of Indtildual. to een, routes of intake' does not exceed that

or a clear and Irgible record con- centrations of red.oacthe eneterials which sould result from Inhaling auch
tatning all the information required in la sie in restricted erees. material at the limits specided in Ap.
that form, the Incensee shall make a rea. I I# #$ ,

'r purpos*es of determining com.
'tal(1) No licensee shall possess, use,sonable e# ort to obtain reports of the or transfer Itcensed matettal in auch a ,3, gn,individuala previously accumulated oc* manner as to permit any individualin a pliance aith the requirements of this sec.cupational dose. Pbr each period for restricted area to inhale a quantity of

tion the licensee shall use suitable meas.which the bcensee obtains such reports, e radioacuve material in any period of
the lleensee shall use the dose ahon n in Mone calendar quarter svester than the urements of concentrations of radioac.
the repost in preparing the form. In gquantity which would result from inha. tive materials in att for detecting and
any case where a lleensee is unable ta de lation f or 40 hours per week for 13 weeks evaluating airborne radioactivity in re.
obtain reports of the individuala occu. * at untform concentrations of radioactive atricted arena and in add!!!on, as appro.
pational dose for a previous complett ; material in air spectfled in Appendix B' priate, shall use measurements of radio.
calendar quarter, it shall be assumed Table I. Column 1.''' If the radioscuve activity in the body measurements of

R radioactivity excretet5 from the body, orthat the individual has recehed the oc matertal is of such form that intake by Mcupational dose specined in ahicheve- absorption through the skin is likely. In. 2 s may be necessary for timely detection
any combination of such measurementa

of the folloains columns apply: dividual exposures to radioactive mate. ec a
and assessment of individual intakes ofrial shall be controlled so that the up.

,I radioactivity by exposed individuals. Ittake of radioactive material by any or.
resi,enn s | _%n i san from either Inhalation or absorption la assumed that an individual inhales

or both routes of Antake in any talen. radioactise material at the airborne con.
,A|,",*'',*d [' dar quarter does not etceed that sf ch centration in ahich he la present unless

in r .. De | in .Z,m. s'ewould result from inhaling such re o. he uses respiratory protecuve equipment,,

3 Pert er s.or

$,$. % ..w,7,$. acuve material for to hours per week for pursuant to paragraph ic) of this sec. *

E | tion. When assessment of a particular*
io e. 13 seeks at untform concentrations spec.e Individual's intake of radioactiva ma.[ l ha l< 1*8 g| ,*][ , tfied in Appendtz B. Table L Column 1. terial is necessary, intakes less than those

M - -- t2) No licensee . hall possess, use, or shich would result from inhalation for

u,%.a. sw.4 and neues.n.das on
4...i. 4 e si. gg transfer mixtures of U-234, U-235, and 2 hours in any one day or for 10 hours

e am
U.238 in soluble form in such a manner in any one week at uniform concentra.

m : ei,
g as to permit any individual in a restricted uona specified in Appendix B. Table I,was

area toinhale a quantity of such matertal Column 1 need not be included in auch,

q in excess of the intake limits specided in assessment. provided that for any assess.
M f t) 'Ihe ll:ensee shall rettin and pre. Appendia B. Table L Column I of this ment in excess of these amounta the en.
2 serve records used in prepaling Form part. !! such soluble urantum ta of a form ure amount is included.
et VIIC-4 until the Commission authorises such that absorpuon through the skin la (b)(11 The licensee shall, as a precau.
* their disposition. !!kely, Individual exposures to such mm. Uonary procedure. use process or other

; terial shall be controlled so that the up. engineering controls, to the extent prac.
take of such material by any organ from ticable. to 11mit concentrations of radio.-

p calculation of the Individual's ac. either Inhalation or absorption or both act!ve rnatertala in att to levels below
those which delimit an airborne radio.$ cumulated occupattonal dose for all
activity area as defined in i 20.203(d)(11

g periode prior to January 1,1941 yleidt tit t .
, a result higher than the applicable ac*
. cumutated dose value for the individual 12) When it is impracticable to apply
g as of that date as spectfled in paratraph process or other engineering controls to

Lur*of I 20101, the excess may be diste.
ibt

*.

_

.' Since the contentratton spectned for trtt.
lum esto, epor ensumes equal intakes be
skin asserption and inhala tion the total
intane permitted la teice that ahtch would

result from inhalation alone et the concen.
tration speetfled for if a in Appendts B.
Tatte I. Column I for to hours per ween toe
1.9 weeke,

'yor radon 321. the limittne quanuty is
; that trshaJed to a period of one talendas 'Stenifleant intake by ingesuon ce injee..

tion to presumed to occur cruy na a result or*
,' year. 3%e radJoactive snateriata desisrated
g * But* In the *lactope" enslumn of the table. circumstances such as acendent,inadnetence,

poor procedure or atmust spectal condistone.the eencentration talue specified to bened such intakee must be evaluatest and ae.* upon esposure le the material as an ester. countal foe by techniques and prMedures as
nal radjetion sourte. Individual espnsures te may be appropriate to the etreumstances of
these materials snay be accounted for as the oreurtence Esposures ao evaluated shall
part at the ltrnitation on Individual dose in be Inetuded in determining whether the
$ 10101. These nuclides shall be subject le limitation on indleidual espneures in $ 30
the precautiertary procedures required by to ti

| 20 M H H. . rut a u de ce n ase*esment of
' Multiply the concentralian valdet spect individual intakes or todtonettre enstertal is

fled in apperidit II, table I. ectueut 1. by elven In fterutatnry Ouide 4 s. "AcceptatHe
Concoata b4mdela. goustions and Amaurnp.O j u le8 ml ta obtain the quarterly quantitF

tirait MuJttpty the eoricentration talue sp'* vent toe a stosa.av Prwram." sinete ecptes
(fied in appendia ti, taine t column t. bv of which are avettable trem the Office of

stand.,.se Dentonment. thB pruelear steau.s b los et to entain the annu quanut y
tiraitfor re tit. i.,ory commt.. ion vr..hir rten. o c. rossa.

urma written nqueet-,

March 27, l98|(reset)
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PART 20 o STANDARDS FOR PROTECTION AGAINST RADIATION
~

limit concentrations of radioactive ma- 3 20.8H8 Espu ure of mine.ru 3
(c)In addition to other te uirementsterial in air below those defined in F

fs ese No beensee shall possess, use or
/ \ $ 20.2038d)(1)(11). other precautionary of this part.1icensees engaged m-transfer licensM material in such a gV procedures, such as increased surveu- inanner as to cause any individual within g uranium fuel cycle operations subj,ect tolance, limitation of work'ng times, or

a restncted area aho is under 18 Sears the provisions of 40 CFR Part 190.provision of respiratory protective equip-
ment, shall be used to maintain intake of age. to receive m any period of one g " Environmental Radiation Protection
of radioactive material by any individ. calendar quarter from radioactive :ra- . Standards for Nuclear Power
ual within any period of seven consec- ,ternal and other sources of radiation in * Operations," shall comply with that
utive days as far below that intake of .the !!censee s possession a dose m excess [ pad-
radioactive material which would result Sof 10 percent of the Irmats specified in L
from inhalation of such material for 40 -the table in pasasraph ea) of f 20101.
hours at the uniform concentrations f (b) No licensee shall possess. use or 3 20.106 RadioactMey in effluent. se
specified in Appendix B. Table 1. Col- g transfer licensed material in such a unicotricted areas.
umn I as is reasonably achletable. mouner as to cause any individual

Whenever the intake of radioactive ma. witnin a restricted area, who is urder 18 fa) A licensee shall not possess, use.
terial by any indindual exceeds this 40 years of use to bo exposed to airborne or transfet licensed material so as to re-
hour control measure, the licensee shall sadioactive material possessed by the lease to an unrestricted area radioactive

make such evaluations and take such licensee in an average concentration in materia!!n concentrations which exceed
attions as are necessary to assure etcess of the hmits specified in Appendix the limits specified in Appendix *B*.
against recurrence. The licensee shall D. Table II of this past. For purposes Table II cf this part.except as authorized
maatain records of such occurrences. i of this paragraph. concentrations mai pursuant to i 20.302 or paragraph (b) of

be averaged over periods not greater this section. %r purposes of this sec.evaluations, and actions taken in a clear
,[,t,han a week. tion concentrations may be averaged overand readily identifiable form suitable

a period not greate_r than one year.for summary resiew and evaluation. r- f e t The provisions of if 20.103(b1(21 (b) An appucation for a license orics When respiratory protective 1
equipmen' is used to limit the inhala- gand 20.103(c) shall apply to exposures amendment may include proposed limits

c. subject to paragraph (b) of this section higher than those specified in para-tion of airborne radioactive material in except that the references in II 20.103 graph tai of this section. The Commis-pursuant to paragraph (bis 2) of this
section. the licensee may make aDow- g(bl(2) and 20.103fe) to Appendix B- sion mill approve the proposed limits

Table 1. Column 1 shall be deemed to be if the appbcant demonstrates;ance for such use in estimating expo.
sures of individuals to such materials * references to Appendix B. Table II. Col- (1) That the apptcant has made a

provided that such equipment is used Luma t- reasonabte errort to minimir, the radio-

Eas stipulated in Regulatory Outde 8.15. activity contained in emuents to un-

c" Acceptable , 20.,10 *> Pernn.- M.e incl. nf radW. restricted areas; and=n

" Protection. . Programs for Respiratory in unre. ark erd aren (2) That it la not likely that radio-

I sdi Notwithstanding the provisions of isi There may be included in any ap. active matertaf discharged in the ef5uent
sould result in the exposure of an indi-

paragraphs ibn and act of this section. plication for a license or for amendment Vidual to Concentrations of radioactive
the Commission may impose further Gf a hCenSP proposed limits u,)on levels

rnaterial in air or water exceeding the
restrictions- of radiation in unrestricted areas result-

. limits specified in Appendiz "B". Table
<!n On the exten* to which a licensee ing from the appheant's possession or 11of thispart

use of radioactive material and other ici An application for higher limitsmay make allowance for use of respira,v sources of radiation. Such applications p rsmt to um$ @ M M etors in lieu of provision of process, con.
rhould melude info mation as to antici. tion shall include information danon.tainment, ventilation, or other engineer- pated average Ind2ation levels and an- strating that the applicant has made a -ing controls if application of such con.

trols is found to be practicable; and ticipated occupancy times for each reasonable effort to minimize the radio-
unrestricted area involved. The Com- activity discharged in emuents to unre-(2) As might be necessary to assure misston will approve the proposed ,tmits stricted areas. and shall include, as

that the respiratory protective program if the applicant demonstrates th.t the pertinent:
of the licensee is adequate in limiting
exposures of personnel to airborne ra- f proposed limits are not likely to cause (1) Information as to flow rates. total

$. any individual to receive a tose to the
volume of emuent, peak concentration of

dioactive materlats. whole body in any period of one cakndar each radionuclide in the emuent, and con-

aei The licensee shall notify, in writ- e year in excess of 03 rem centtation of each radionuclide in the
ing. the Director of the appropriate Nu- * (b) Except as authorize # by the Com- emuent averaged over a period of one
clear Regulatory Commission Inspection N mission pursuant to paragiaph ia) of year at the point where the ef5uent leaves
and Enforcement Regional O!5ce listed this section. no licensee shall possess, use

h a stack. tube pipe. or similar conduit:in Appendix D at least 30 days before the or transfer licensed mehrtal in such a (2i A description of the properties of
| date that respiratory protective equip- mp'iner as to create in any unrestricted g the emuents. including:

ment is first used under the provisions area from radioacuve material snd other e (l' chemicalcomposition;
' ' ll ' physical characteristics. includingof this section. sources of radiation in his possession:

ef) A licensee who was authorized to (1) Radiation levels which,if an mdi. R suspended solida content in liquid ef:u-
make allowance for use of respiratory vidual were continuously ptesent m the ents, and nature of gas or aerosol for air

ements;protective eoulpment prior to Decem* area. could result in his receivm: a dose ( 111 ) the hydrogen ion concentrationsber 29. 1976 sh*ll bring his respira. In excess of two milltrems an any one
of liquid ehents; andtory protective program into conform * hour" or (in the size range of particulates inance with the requirements of para- <2i Radiation levels w hich. if an indi.

graph sc) of this section with:n one vidual were contmuously present in the ,U'," -g 3

*
3

year of that date, ai d is exempt from area.could result m his receivmg a dose human occupancy in the unrestricted
the requirement of paragraph (e) of in excess of 100 mallarems in any sesen area where the highest concentration of

this section. consecutive days. radioactive material from the efEuent is
- ~ expected, and. In the case of a river er

stream, a description of water uses down-
*1 hts incoroorstion by reference provi- stream from the point of release of the

ston was saproved by the Director of the Ped- emuent.
eral Register on October 19. 1976. single W Info m h u 2 h W W w
Nt[e Nr s$aNa'd e oYenY. centration of each radiocuclide in an

unrestricted area. including anticipated
t7 s nuctear neeutstory commiasion, wash, concentrations averaged over a period of
ington. D c. 20sSS. upon wittten request.

one year:

/O (1> In air at any point of hernan oc.

V cupancy;or

March 27,1981
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PART 20 o STANDARDS FOR PROTECTION AGAINST RADIATION
-- .

In water at points of use down-(11) R 20.107 Medical diagno.is and therapy. A-stream from the point of release of the
emuent. Nothing in the regulations in this part 8

(5) 'Ihe background concentration of shall be interpreted as hmiting the in, e $ 20.203 Caut. ion signa, labels, signala,
* and controis.

radionuclides in the receiving river or tentional exposure of patients to radza-

stream prior to the release of 11guld Hon for the purpose of medical diagnosis I
eSuent. or medical therapy. L

(8) A description of the environmental
monitoring equipment, including sensi- $ 20.108 Orders requiring furne. In.ns of ~ * ai General ili Except as otherwir.e-

assar es. authorized by the Commission. sym.tivity of the system, and procedures and
calculations to detertnine concentrationa Where necessary or duttable in order bols prescribed by this section shall use
of radionuclides in the unrestricted area to aid in deterinining the extent of an the conventional radiation caution colors
and possible reconcentrations of radio. individual's exposure to concentrations (magenta or purple on ye!!ow back-

nucildes. of radioactive material, the Commission ground). The symbol prescribed by this
may incorpate appropriate provisions section is the convenuonal three. bladed(7) A description of the waste treat-

ment facilttles and procedures used to any e . c ng teensee to hp.
make ava11aDie to the individual appro-

reduce the concentration of radionuclides
E ****# #" *in eSuents prior to their release * a copy of the reports of such services to

(d) For the purposes of this section the Commission.the concentration !!mits in Appendiz "B",
Pascwisopraalr Paocrovaes

Table II of this part shall apply at the

boundary of the restricted area. The 1 20.201 Surveys.
concentration of radioactive material sa) As used in the regulations in this

g discharged through a stack, pipe or sim- part. " survey" means an evaluation of
g ilar conduit.may be determined with the radiation hazards incident to the pro-
- respect to the point where the material duction, use, release disposal. or pres-
g leaves the condult. If the conduit dis * ence of radioactive materials or other

s

charges within the restricted area, the sources of radiataon under a specific set@ concentration at the boundary may be of conditions. When appropriate. such
determined by applying appropriate evaluation includes a physical survey offactors for dilution dispersion, or decay the location of materials and equipment,
between the point of discharge and the and measurements of levels of radiation

or concentrations of radioactive materialel addition to hmiting concen- p ntrations in ecuent streams. the Com-
m'ssion may limit quantities of radio-
active materials released in air or water to be made such surveys as may be neces-
during a specined period of time if it sary for him to comply with the regula.
appears that the daily intake of radio- tions in this part.
active material from air. water. or food $ 20.202 **eriennel anonitorias.
by a suitable aample of an exposed pop * (a) Each licensee shall supply appro-
ulation group, averaged over a period 3 priate personnel monitoring equipment
" *C ',g' da 'e re { to, and shall require the use of suchequipment by:continuous exposure to air or water con- g 411 Each individual who enters a re-talning one-third the concentration of *
radioactive materials specified in Ap- g stricted area under such circumstances

that he receives. or is hkely to receive.pendix "B", Table II of this part. I
! a dose in any calendar quatter in excess-.

| of 25 percent of the apphenble valuespecified in paragraph is) of 120101
(2) Each indandual under 18 years of

"" age who enters a testricted area under
N (f) The provisions of paragraphs (a) such circumstances that he receives. or

''""'I'* '''''* *d'' """Y**''*
through (e) of this.section do not APP Y dar quarter in excess or '5 percent of!
to disposal of radioactive maten. linto the appheable value specined in para-

.

a
sanitary sewerage systems, which is ; graph sae of 1 20 101.
governed by i 20.303. ! a3, Each indsvidual who enters a high -

0 (g) In addition to other requirements radiation area.
O of this part, licensees engaged in ib) As used in this part.

(!) * Personnel monitoring equipment,*y uranium fuel cycle operations subject to sneans dulces dulgud to be worn or* the provisions of 40 CFR Part 190,
**#d'd D "" " *3 # # "" "

7 ** Environmental Radiation Protection of measuring the dose received (e. g.
Standard for Nuclear Power film badges, pocket chambers, pocket
Operations," shall comply with that dosimeters. film rings, etc.):

Part. ,2) * Radiation area" means any area.
~ accessible to personnel. In which there

exists radiation. originating in whole or
in part within licensed material, at such
levels that a major portion of the body
could receive in any one hour a dose in
excess of 5 mi!!irem. or in any 5 con-
secut2ve days a dose in excess of 100
millirems;

(3) "High radiation area" means any
area, accessible to personnel. in which
there exists radiation originatir.g in

whole or in part within licensed mate-
rial at such levels that a maior portion

of the bcdy could receive in any one hour
,a dose in excess of 100 milhrem.

March 2 7,1981 20 4
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PART 20 e STANDARDS FOR PROTECTION AGAINST RADIATIONs! ;

\d RaartsuN SYassoL trea estab!!shed for a pericd of 30 days trol devices such that upon failure of

1 CNs hatched area is to be magenta or or less, dirtet surve 11ance to prevent un- the entry control devices to function as
p a p;e. autholized entry may be substituted for required by paragraph s e s i6' ai' of this

2 Nckeround to to be ycilow. the centrols required by subparagraph section the radiation level within the
(2) of this paragraph. area. from the sealed source. shall be

0 (5) Any licensee, or applicant for a reduced below that at which it would bef8 R license, may apply to the Commission possible for an individual to receive ay
S for approval of methods not included in dose in excess of 100 mrem in one hour:
e subparagraphs e2) and (4) of this para- and visible and audible alarm signals

,f w graph fcr controlhnT accc s to high radl* shall be generated to make an individual
.y 4 / go $ ation areas. '1ho Ccmmission will attempting to enter the area aware ofyg f4 e approve the pr@osed alternatives if th? the hazard and the heensee or at least

N b~Q licensee or applicant demonstrates thats
one other individual. who is familiar-Y ' Nhb \ the alternative methods of control wil

' N'D prevent unauthorized entry into a high with the activity and prepared to render

*s N?/y N'/" "]8/'( N 'NYNS1radiation area, and that the requirement or summon assistance. aware of suchv
~~ ^' M ; of subparagrcph @ of this paragraph is failure of the entry control devices.

N.9 met. 4111' Be equipped with control devices
'

[ ^a
, - such that upon failure or removal of

f 61 Each aren in which there may exist physical radiation barriers other than' '
.

radiation levels in excess of 500 rems in the source's shielded storage container
!

\ one hour at one meter from a sealed the radiation lesel from the source shal!i

\ [..' radio-active source ' that is used to tr- be reduced below that at which it wou'd
# ' be possible for an individual to receive'b radiate materials shall .<

' I fie Have each entrance or access point a dose in excess of 100 mrem in one''

i equipped with entry control devices hour: and visible and audthle alarm sig-

t #. [A n Is shall be generated to make poten-AF
*7 |

which shall function automatically to'

prevent any individual from inadver- tially affected individuals aware of the

[~'/ _ d tently entering the area when such ra- hazard and the licensee or at least one
' ''

. diation levels exist; permit deliberate
other individual, who is famihar with
the activity and prepared to render or(2) In addition to the contents of s!gns 5 entry into the area only af tcr a control nimmon assistance. aware of the failureand labels prescribed in this section 11 3 device is actuated that shall cause the

censees may provide on or near s"uch e radiation level within the area, from the r ren os a'. of the physical bat rier When-
t e s lield for the stos ed source is asigns and labels any additional informa S sealed source. to be reduced below that at jiquid. means shall be provided to moni-tion which may be appropriate in aiding Q which it would t e powiblet for .m in-

individuals to minimize exposure to radi. dividual to receive a dose in excess of tot t le integrity of the shield and to sig-

eQng. ma ticall) .
uto loss o. adequaten[3 atwn or to radioactive material 100 mrem in one hour; and prevent op-

Physical radiation barriersseration of the source if the source would e\ / tbi Isadiahon areas. Each radiation
atea shall be conspicuously posted with produce radiation levels in the area that g that comprise permanent structural

could result in a dose to an individual in g e onents. such as walls. that have no .
a sian or signs bearing the rad:ation cau, cre ge probability of f ailure or reman.1
tioti symbol and the words. excess of 100 mrem in one hour. The en- e

' try control devices required by this para win ordinary circumstances need not meet
graph (c > 8 6i shall be established in such ythe requirements of this pa ra graphCAWIM i

^ ^ #^ 'C'' -a way that no individual will be pre- aiv' Be equipped with devices that ul!!(c' High rediahon areas. (1) Each vented from leaving the area.
autom tically generate visible and audi-high radiation area shall be conspicu- ilii Be equipped with additional con-

eusly posted w:th a sign or signs bearing ble alarm signals to alelt ;>ersonnel in
the radiation caution symbol and the the area before the source can be put

into operation and in suf*icient time forivords: ' This paragraph s c > < 6 p does not apply to
CAtJ rION i radioacute sources that are used in tele- an,v Individual m the area to operate a

-
!!!OH RADIATION AREA therapy. In radiography. or in completeiv clearly identified control deuce w hich

self-shielded trradiators in uhtch the source shall be installed in the area and wh:ch
~

(2) Each entrance or access point to is both stored and cperated within the same can prevent the source from being put
a high radiation area shall be: shte! ding radiation barrier an1 in the de- into operation.

signed configuration of the trradiator. is al- 't' B# * trolled bF # d *1' #(1) Equipped with a control device wan physicany inaccentble to anv mdividual n prmh ,* and such de-which shall cause the level of radiation and cannot create high levels of radiation in
to be reduced below that at which an an area that is accessibic to ant individual. e as ate necmary to acum that tM
individual might receive a dose of 100 This paragraph eci s en a:*o does not app!v to area is cleared of personnel pnor to each
millirems in I hour upon entry into the sources from which the radiation is inet- use of the source precceine u hich use it
area; or dental to some other use nor to nrelear re- might have been pow 1ble for an indi-

(11) Equipped with a control device actor generated radtation other than radla- vidual to have entoled the area.
Un Dm DVproduct. source. or speual .vj. Be checked b) a physical rad:a-which shall energize a conspicuous vis.

.
nuclear matertals that are used in sea:ed tion measurement t.o assure that pr2or innes ible or audible alarm signal In such a sources in non-* elf-shielded irradiators. t3le first Individual s entry into the area

-

S manner that the Individual entering the :These requirements appiy af ter af ar 14
- af ter any use of the cource. the radia-

e high radiation area and the licensee or 1978. Each person neensed to conduct acth t-
a supervisor of the activity are mada ties to which this paracraph ec t 46i appites tien lesel from the source in the area i.sS

8 aware of the entry; or and who is not in comp'tance with the pro. below that at which it wou!d be possible
(iii) Afaintained locked except during visions of this paragraph on Mar 14. 1978. for an Individual to receive a do*e m CN-

shal fue with the Director. Omce of Nuc! ear cess of 100 mrem in ene hour.periods when access to the area is re-
Ma nat samy and safeguardt t* " Nuclear eru' Have entry control devices re-quired, with positive control over each negulatory Commtwion. Washitaton. DC quired in paragraph 'c ' ' 6 * 'li of this. en ry. 20555. on or before June 14.1978. mformation sectioll u hich have bet n tested fore36 The controls required by subpara- describing in deta:1 the acuons taken or to

er functionmg prior to initial
pro;|aticu with such source of rad:ationgraph 12 6 of this paragraph shall be be taken to achieve compitance with t h t,
opet

n ecab'i~hed in such a way that no indi. paragraph bv Dn 14 1978 and mar con mue
vtdunt mitt be prevented from le.tymg a acuvine in mn%nnw mith present hcenc UM any d3Y that operations are not un-f i

high rad.ation area. C""d!"on' 'unt the pwmo: ,M the pre- mtert uptedly continued from the prett-
<46 In the case of a high radiation vtous:y decw 120m unut such com;g. nus day or before resuming operations

ance is achteved For such persom comp" after an) unintended interru;Jtion. and
ance must t e nchieved not !ater than Dec :4 for u h:t h record 5 are kept of the dates
F8 times and results of such tests of func-
t \ menaca 4 i i R ; t e, . .p g
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PART 20 * STANDARDS FOR PROTECTION AGAINST RADIATION
tion. No operations other than those 8es Addiffonaltcquirements. (1) Each (viD For manufacturing or process
necessary to place the source in safe area or room in which licensed material equipment, such as nuclear reactors, re-
condition or to effect repairs on controls M used or stored and which contains any actor components, piping, and tanks.

_
shall be conducted with such source un- radioactive maler,al sother than natural
less control devices are functioning uranium or thorium) in an amcunt ex- (4) Each licensee shall, prior to dis-
properly. The licensee shall submit an creding 10 times the quantity of such ; posal of an empty uncontaminated
acceptable schedule for more complete material specified in Appendix C of this ; container to unrestricted areas,

part shall be conspicuously posted with [N remove or deface the radioactive mate-
periodic tests of the entry control and

.1 mn or signs bearing the radiation rial label or otherwise clearly indicatewarning systems to be established and
adhered to as a condition of the license. caution symbol and the words: m that the con *.a!ner no longer contains

adioactive r%terials.avills Hase those entry and exit portals CAUTION ,
that are used in transporting materials RADIOACTIVE MATDt!Ala8p
to and from the irrediation area, and
that are not intended for use by individ- (2i Each area or room in which rat-
uals controlled by such devices and ad- ural uranium or thorium is used or
ministrative procedures as are necessary stored in an amount exceeding one-
to physically protect and warn against hund:ed times the quantity specified in
inadvertent entry by any individual Appendix C of this part shp!! be con-
through such portals. Exit portals for spicuously posted with a sign or signsprocessed materials shall be equipped to

bearing the radiation caution symbol
detect and signal the presence of loose

radiation sources that are carried toward _and the words--

such an exit and to automatically pre -

C vent such loose sources from being car- CA E N
ried outof the area. RADIOACTIVE MATERIAL (8)*

E m Licensees with, or applicants for. (f) Containers. (1) Except as pro-

[ licenses for radiation sources that are vided in subparagraph (3) of this para-
N within the purview of paragraph ee n 161 graph, each container of licensed mate.
* of this section and that must be used in a rial shall bear a durable, clearly visible

variety of positions or in peculiar loca. label identifying the radioactivs con-

tions. such as open fields or forests. that tents.
make it impracticable to comply with i2) A label required pursuant to sub-

certain requirements of paragraph sc, paragraph (1) of this paragraph shall

e 6s of this section, such as those for the bear the radiation caution symbol and

automatic control of radiation levels, the words " CAUTION, RADIOACTIVE
may apply to the Director, Odice of Nu- MATERIAL" or " DANGER, RADIOAC-

clear Material Salety and Safeguards. TIVE MATERIAL". It shall also provide

U.S. Nuclear Regulatory Commission, sufficient information * to permit in-

Washington. D.C. 20555. for approval. dividuals handling or using the con-

prior to use of safety measures that are tainers, or working in the vicinity there-
alternative to thosespeedied*in paragraph of, to take precautions to avoid or mini-

m x uie'866 of this section. and that will pro-
vide at least an equivalent de, gree of per- g h pdh M

subparagraph (1) of this paragraph,sonnel protection in the use of such labeling is not required-sources. At least one of the alternative -

measures must include an entry-prevent. (D For containers that do not con-
ing interlock control based on a physical, tain licensed materials in quantitles
measurement of radiation that assures g greater than the applicabic quantitles
the absence of high radiation levels be. g listedin Appendix C of this part,
fore an individual can gain access to an cc tid For containers containing only

area where such sources are usea. [ natu al uranium or thorium in quantities
Z m no greater than 10 times the applicable

(di Airborne radioactitity creas. (1) quantitles listed in Appendix C of this
As used in the regulations in this part, part.
"airbcrne radioactivity area" met.ns (D (11D For containers that do not con-
any room, enclosure, or operating area tain licensed materials in concentrations
in which airborne radioactive materials, greater than the applicable concentra-
composed wholly or partly of licensed tions listed in Column 2, Table I, Ap-
material, exist in concentrations in ex- pendix B of this part.
cess of the amounts rpecified in Appen- (iv) For containers when they are at-
dix B. Table I. Column 1 of this part; or tended by an individual who takes the

ilD any room, enclosure, or operating precautions necessary to prevent the

area in which airborne radioactive mate- exposure of any individual to radiation or
rial composed wholly or partly of licensed radioactive materials in excess of the
material Exists in concentrations which, limits established by the regulations in
averaged over the number of hours in this part.

any week during which individuals are tvs For containers when they are in

in the area exceed 25 percent of the transport and peckaged and labeled in

amounts speci* led in Appendix B. Table I. accordance with regulations of the *

Column 1 cf this part. Department of Transportation ,

t2' Each airborne radioactivity area (vD For containers which are acces- ' As appropriate, the information win in-
shall t'e con *picuously posted uith a sign sible' only to individuals authorized to elude radiation levels. unds or material, es.
or siuns l'earmg the radiation caution handle or use them, or to work in the timate or activity, date fue which activity is
symbol and the words: viemity thereof, provided that the con- estimated. mass enrichment. etc.

CAtTITON ' tents are identified to such individuals * N narnple. containers in locations such

by a read:ly availab!e written record. as water-nued canals, storage vaulta or hot
ATRBOnNE RADIOAC11VITY AREA

- wenant n i R mu.,y g

w.u.m e
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PART 20 * STANDARDS FOR PROTECTION AGAINST RADIATION

Tasts or Expart ano Tvrt A OuAnimes
~$ 20.203 Procedures for picking up, re-

) $ 20.206 Sames escepile. ces.Ing, and opening packages.-

Notwithstanding the provisions of (a)(1) Each licensee who expects to
receive a package contatntny quantities v,.napa,t emsP ww w

I i 20.203, of radioactive anaterialin excess of the p% p%

9 (a) A room or area is not required to Type A quantitles specifled in paragraph
rr be poeted with a caution a;gn because of (b) of this section shall: e, o'oo,

the presence of a sealed source provided <D If the package is to be delivered a o, o conS

7 the red 1&uon level twelve inches from to the licensee's facility by the carrier, is i

s so
the surface of the source container or make arrangements to receive the pack- 7 1 sohousing does not exceed five millirem age when it is offered for deuvery by the g M
per hour. carrier: or vu

(!D If the package is to be ;1cked up speasi Fem-

(b) Rooms or other areas in hospitals by the licensee at the carrier's terminal
~

are not required to be posted with cau- make arrangements to receive nottSca-
tion signs, and control of entrance or tion from the carrier of the arrival of the [, ,$ j y'"8[ g gp8 **oe

access thereto pursuant to i 20.203(c) 1s package, at the time of arrival.
not required, because of the presence of

,
(2) Each iteensee who picks up a ~

R (c)(1) Each licensee, upon receipt of a
j patients containing byproduct material package of radioactive materini from a package contatning quantitles of radio.
n provided that there are personnelin at- carrin's terminal than pick up tM pack- $ active material in excess of the Type A
S tendance who wiu take the precautiona a age expeditiously upon receipt of notiS- quantities specified in paragraph (b) ofnecewary to prevent the exposure of any k cation from the carriar of its arrival.

g
w individual to radiation or radioactive (b)(1) Each licensee, upon receipt of this section, other than those transportedg

by exclus!ve use veh!cle, shall monitor-

E a package of radioactive materia 2, shan the radiation levels external to the pack-Nhhed e re at ons in E ' * monitor the external surfaces of the age. The package shall be monitored as1 E package for radioactive contamination soms as practicable after receipt, but no- (c) Caution s!gns are not required te caused byidare of the radioactive con. later than three hours after the package
be posted at areas or rooms containing tents, except: is received at the licensee's faculty if
radioactive materials for periods of less (D Packages contatning no more than received during the ucensee's normal

? than elght hours provided that (1) the the exempt quantity spec 1 Sed in the working hours, c'r 18 hours if received
$ materials are constantly attended during table in this paragraph: after normal working hours.

such periods by an individual who shall t1D Packages containing no more (2) If radiation levels are found on theg take the precautions necessary to pre- than 10 minicuries of radioactive mate. external surface of the package in excess
g vent the exposure of any individual to

rial consisting solely of tMtium, carbon. of 200 mihirem per hour, or at three feet
w

radiation or radioactive materials in ex- 14. sulfur-35, or lodine-123; from the external surf ace of the package
cess of the limita estabushed in the regu. (tu) Packages containing only radio-
istions in this part and: (2) such area or active material as gases or in special in excess of 10 millirem per hour,

room is subject to the licensee's control. form; "(17) Packages contmining only radio-

rg (d) A room or other area is not re- active materia 11n other than !! quid form a- thelicensee
quired to be posted with a caution sign. (including Mo-99/Tc-99m generators) $g shall immediately notify by telephonet '

, and controlis not required for each en- and not exceeding the 'lYpe A quantity - and telegraph, mallgram, or facsimile,
limit spec 1 Sed in the table in this para. c the director of the appropriate NRC Re-e

'b" trance or access point to a room or other graph; and gional OSice listed in Appendix D, andarea which is a high radiation area solely (v) Packages containing only radio-
E because of the presence of radioactive nuchdes with half-uves of less than.30 E .the final de!!vering carrier.w t

g materials prepared for transport and days and a total quanmy of no more
packaged and labeled in accordance with than 100 m1111 curies. (d) Each licensee shan estabhsh andr'=

mainta!n procedures for safely openingregulations of the Department of The monitoring shall be performed as
Transportatiom soon as practicable after receipt, but no k packages in which licensed material isreceived, and shall assure that such pro-Inter than three hours after the pack- g

cedures are fonowed and that due con.""

age is received at the licensee's faciuty a
If received during the licensee's normal g sideration is given to specialinstructionsfor the type of package being opened.working hours, or eighteen hours if re- g
ceived s!ter normal working hours.

(2) If removable radicactive contam1- ($ 20.206 Instruction of personnel,
*

nation in excess of 0.01 microcurice R Instructions required for individuals
(22,000 disintegrations per minute) per working in or frequenting any portion ofc100 square centimeters of pactage sur. * a restricted area are spec 1 Sed in i19.12

| face is found on the external surf aces of
I the package, the licensee sha!] immed!- R of this chapter,"

ately notify the final delivering carrierl

I and, by telephone and teiegraph, mailgram, or
facsimile,t the appropriate Nuclear Regulatory
Commission inspecten and Enforcement Re-
gional Office shown in Appendix D.

%)

t Amended 41 FR 16445.

20-9 April 17,198t(reset)



PART 20 o STANDARDS FOR PROTECTION AGAINST RADIATION

Fl 20.297
Sa rege and contret of liuesed

sn nestat. Im unreoriesed escaa. 1 20.303 Disposal by release into manitary
""

,
g fa) Licensed materlats stored in an ,g g

No !!ce shau dMarte Ucensed incineration. ~

o unrestricted area shall be sceured from
* at . h a santtary sewerage system No licensee shall treet or dispose of" unauthorised removal from the place of t

f storate. ""
Ia) 'It is readily soluble or disperstb:e licensed material by incineration except(b) IJeensed materials in an unre.

g stricted area and riot in storage shan be for materials listed under i 20.306 or as
in water: and specifically approved by the" '' '

"$ tb) De quantity of any licensed or Commission pursuant to il 20.106(b)nd ntr
other radloactive material released into and 20.302.the system by the !!censee in arJ one-

Wast: DLsrosaL day does not eaceed the latter of sub.
g 20.301 Cenetal requireasena. pagrr i 20.306 Dkposalof specmc h

1 2 o p
_

; matertal czeept.No !!censee shaU dispose of licensed , leas d intthe average dauf quantity of sewage re-Anylicensee may dispose of the". o the sewer by them e

[ (a) By transfer to an authorized g 31u result in an average concen!!censee, following licensed material without
tration regard to its radioactivity:

. recipient as provided in the regulations equal to t!,e !!mits spec!Aed in Appendiz .
* in part 30,40. 60. or 70 of this chapter. B. Table I. Column 2 of this part: or O (a) 0.05 microcuries or less of

whichever may be applicable; or (2) Ten times the quantity of such I
hydrogen-3 or carbon 14, per gram ofmateri

spectned in Appendiz C of this f medium. used forliquid scintillation
=

De quantity of any !! censed or * counting; and.(c)
(b) 0.05 microcuries orless of(b) As a u t h o r i s e d pursuant to other rad!oactive matertal released in.

a 3 20.302: or any one month,if d!!uted by the average hydro en-3 or carbon.14 per gram of
g monthly quantity of water released 14 anima tissue averaged over the weight

the licensee. will not result in an average of the entire animal; provided however,n

concentratfon exceeding the limita spec- tissue may not be disposed of under this

(c) As provided in i 20.303, applicable tRed In Append!z B. Table I. Column 2 section in a manner that would permit

2 to the disposal oflicensed material by f this part: and its use either as food for humans or as
o

animal feed.-

" release into sanitary sewerage systems.
g or in i 20.306 for disposal of specific $ (d) The gross quantity oflicensed and (c) Nothing in this section, however.

, wastes, or in i 20.106 (Radjoactivity in other radioactive material, excluding relines the licensee of maintaining

* effluents to unrestricted areas). hydrogen-3 and carbon-t e, released into records showmg the receipt, transfer

{ , the sewerage system by the licensee and disposal of such byproduct material

n does not exceed one curie per year.ne as specified in i 30.51 of part 30 of this &
$ 20.302 31eilied for ohisining appro..I quantities of hydrogen-3 and carbon-14 cha[)ter: and

W
[ Nothing in this section relieves the Nof proro*cd di.po.at proc u res. released into the sanitary sewerage,

licensee from complying with other
y *icense may apply to the commission for ,* for hydrogen-3 and 1 curie per year for

(a) Any licensee or app!! cant for a system may not exceed 5 curies per year applicable federal, state and local-l
regulations governing any other toxic ore approval of proposed procedures to dis- carbon.14. Excreta from individuals* pose oflicensed matertalin a manner not hazardous property of these materials.

N otherwise authorized in the regulations undergoing medical diagnosis or therapy _

in this chapter. Each application should d M lbe
include a description of the 11 censed ma- exempt from any limitations contained
tertal and any other radioactive material ,,in this section.
Involved, including the quantitles and

k!nds of such matertal and the levels of ~ arcosas, stroars aus motmcarrosi
radioactivity involved, and the proposed

g,20.401,,Recorde of ourse{,a. radiationmanner and conditions of disposal. The ,,,; ,;,,, ,,g g;,p,,,appiteation should also include an anal-
ysis and evaluation of pertinent informa- y ,

t!on as to the nature of the environment, ords showing the radiation exposures of*

tr cluding topograph! cal. geological, sne- h all individuals for whom personnel mon-
teorological, and hydrological character- ltoring la required under i 20.202 of the-

E regatations in this part. Such records thatistles; usage of ground and surface * be kept on Foren NRC-5. in accore
waters in the general area; the nature C ance with the instructions contained inand location of other potentially affected that form or on clear and legible ree-
fac111tles; and procedures to be observed ords containing all the information re-
to inintmize the risk of unexpected or quered by Foren NRC-5. The doses estered
hazardous exposures. ca the forms or records shatt be for

- periods of tune not exceedmg one eaten-
[a (b) he Commission will not approve ,dar cuarter.

any application for a Ilcense to receiveaa
" licensed material from other persons for
f disposal on land not owned by the
g Federal govemment or by a State ,I,, (b) Each licensee sh ll rnsintam(government- 2 records in the same units used in this
I tc 'The Commission m!!! not approve part, showing the results of surveys

*

E any ) pplientjon for a license for dtsposal { required by 120.2ol(b) monitoringa
A" of lleensed material at sea unless the . required by { { 20.205(b) and 20M(c).

applicant shows that sem disposal offers
'{ and dhpos.els made undrr il 20.302." less harm to man or the environment

20 303. and deleird l 2O 3043 ~

g than other practleal alternative methods
,

gof dtspmal.

March 27.1981 2NO
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PART 20 o STANDARDS FOR PROTECTION AG AINST RADIATION

known to the licensee, any loss or theft

f' of licensed materialin such quantities and
,

under such circumstances that it appears (1) Exposure of the whole body of
to the licensee that a substantial hazard any individual to 25 rems or more of~

tel tti Records of individual exposure
to radiation and to radioactive material may result to persons in unrestricted radiation; exposure of the skin of the
whleh must be maintained pursuant to areas, whole body of any individual of 150 rems
the provisions of parsgraph fa) of this - 3 or more of radiation; or exposure of theis

section and records of hinmava. Includ- e feet, ankles, hands or forearms of any
ing results of whole body counting ex-

f individual to 375 rems or more of radia-
120108,(~

aminations, made pursuant to
b) l'ach licensee who is required to Son:orshil be preserved until the Commission

$ ma(ke a report pursuant to paragraph (a)(2) The release of radioactive materialwthwizes duposition.

of this section shall, within thirty (30) . in concentrations which,if averaged over"

and m tor n h!ch m t be m i
tained pursuant to paragraph (b) of this E, days after he Icarns of the Ims or theft, a period of 24 hours, would exceed 5,000

times the limits specified for such
g after completion of the survey except *section shall be preserved for two years - make a report in writing to the appropri.ate NRC ReI onal Office Isted in Appen. materialsin Appendix B. Tab!e II;ori, that the following records shatt be matn- (3) A I'58 *f *"' *" kin 8 ** *k O'- i

e tained until the Commission authorizea dix D with copies to the Director of
I their disposition: tD records of the re. Inspection and Enforcement, U.S. more of the operation of any facilities
e sulta of surveys to determine comp 11' Nuclear Regulatory Commission, Wash- affected;or

y* y (4) Damage to property in excess ofance with I 20.103(a); (tD in the ab*
ence of personnel monitoring data, ree- , , . MOOM $
ords of the results of surveys to deter- following mformation-
mine external radiation do.e: and tilD C e- (b) Twentyfour hour notification.t

records of the results of surveys used to (1) A description of the licensed may | .* * " * * * * * " " " I**
evaluate the release of radioactive eSu- terial involved, including kind, quantity,' 2g by telephone and telegraph, mailgram,orents to the environment. .

f- ,

chemical, and physical form , " facsimile, the Director of the appropriate'

f NRC Regional Office listed in Appendixm nel m e ursu to l . r hih h r f ceu e*
a :n303, and deleted i 2tt300 are to b"e . :;D of any incident involymg licensed'

material possessed by him and which may
-

j maintained until the Commission probab! ds sit on o th h en ma-
authorizes their dispositfort ,have caused or threatens to cause:

b tatned (4) Radiation exposures to individ- ~ (I) Exposure of the whole body ofyQnn e ,tgpu un t t spr

G inal or a reproduced copy or microform uals, circumstances under which the ex- any individual to 5 rems or more of

Q if such reproduced copy or microform la posures occurred, and the extent of pos- radiation; exposure of the skin of the
duly authenticatedby authorizedperson osible hazard to persons in unrestricted wholt body of any individual to 30 rems
nel and the microform is capable of pro- gareas; or more of radiation; or exposure of the
dueing a clear and legible copy after ,,
storage for the period srecified by Corn. e (5) Actions which have been taken, or feet, ankles, hands, or forearms to 75

* ill be taken, to recover the material; and
I (s or more of radiation;or2) The release of radioac'tive material

reme mission regulations. w

* (5) If there is a confilet between the 2 (6) Procedures or measures which
have been or willbe adopted to prevent a E in concentrations which, if averaged over

license con tl n, or t h cal p i
k cation, or other written Commission ap- recurrence of the loss or theft oflicensed * a period of 24 hours, would exceed 500

N mes the limits specified for such ma-ti; proval or authorization pertaining to the material.
retention period for the same type of (c) Subsequent to filing the written terialsin Appendix B, Table II;or

report the licensee sha!! also report any (3) A loss of one day or more of theg"*, , "mts rt to u
*T ' *

tt ns
records sha!! apply unless the Commla- substantive additional information on the operation of any facilities affected;or
sion pursuant to 120.501 has granted a loss or theft which becomes available to (4) Damage to property in excess of
specific exemption from the record re* the licensee, within 30 days after he 52,000.$
tention requirements specifled in the h fsuch*d e ti n =

regulations in Ws pad (d) Any report filed with the Commis-
~

(c) Any report filed with.the Commis-
sion pursuant to this section shall be so <,

'$ 20.402 Reports of theft or loss of prepared that names of Individuals who gsion pursuant to this section shall beprepared so that names of individualsbeensed material. may have received exposure to radiation c
**h0 h8V8 fcctived exposure to radiation(a) Each licensee shall report by tele- are stated in a separate part of the report.

phonet to the Director of the appropriate Rwill be stated in a separate part of the
heport,Nuclear Regulatory Commission of the 1 20.403 Notifications of ineidenta.

o appropriate Nuclear Regulatory Commis- (a) Immediate notificarton. Each 11- f (d) For nuclear power reactors B-

* sional Ofhce listed in Appendix D, im- | censee shall immediately notify by tele-phone and telegraph, mailgram, or fao. 3 censed under $ 50.21' or I 50.22, the
sion Inspection and Enforcement Re-g'.

f mediately after its occurrence becomes e simile, the Director of the appropriate ' incidents included in paragraph (a) and
&NRC Regional Office listed in Appendix g paragraph (b) in this section shall in

,

be reported pursuant toeD of any incident involving byproduct, addition
* { 50.72."1 Ameded 42 i M 4Mos- Lsource, or special nuclear maten. l pos-a

n % n an we t w d s t n.v.4 a sessed by him and which may have caused
. am .r :== 4.w,a.i. p,.no or * or thzeatens to cause: * Amend.d 42 nt anas.(v) eM a .ce... m m, r.a... s.y. .r a wira , -

88 m ein F* - l .cerrecuan

204I March 27,198f freset)
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PART 20 o STANDARDS FOR PROTECTION AGAINST RADIATIEN

,(20 404 | Deleted 38 FR 222201
- |20.403 Report of escenpe-wres and individuals to radiation or to radioactive

"''"U' ""d**"""'"d'"'' material; levels of radiation and """** **** ***t sw me. man
-

* * * ~(al In addition to any nott!! cation re. ,,, concentrations of radioactive material
quired by 9 20.403, each licensee shall ; involved; the cause of the exposure, w. - w.a ne== . .

,

R make a report in writing within 30 days ; levels or concentrations; and corrective $",*,y/"'**"* '"' "'*" " - ~E
to the appropriate NRC Regiona! OSee steps taken or planned to assure againstw

oss.,i.es
7 ~

listed in Appendix D with a copy to ths I a terutrenct, including the schedule for esss;s,

Darutor of InspectJon and Enforcement. * achieving t.anformance with 40 CFR Part*
i. : -

U 8. Nucicar Regulatory Cuminim 190 and associated license conditions. @
_ .

Washtngton. D.C. 20555. of; -,,,, ~
20.406 IDeleted 38 FR 22220.1

Individual to radiation in excess of the -

jy--
~~-

(1) each exposure of an
, , , ,

app 11eable limits in |I 20101 or 20.104 I !$.487 Periennel snonienetag reporta, s i. s -

(a) or the licenae; (2) each esposure
-

e i. se

of an individual to radionethe material Each person deserfbed in $ 20.403 of $ N~~
_

__

In excess of the applicable limita in this part shall, within the first quarter is.

Il 20103(a)(I). 20.103(a)(2). 20.104(b) of each calendar year, submit to the .-

or the !!eense; (3) levels of radiation or Director of Management and Program
.

* penwei na . mir en.s ee sh, ni
concentrations of radiosetive material Analysia. UE Nuclear Regulatory , a see.

nmane moeure ranew onen ne ses w am saw=

in a restricted area in excess of any Commission. Washington, D.C. 20555. ; " * ' ""''

other sop!! cable limit in the license: (4) tt e reports specified in paragraphs (a) *
g

any ineldent for which notification is re- and (b) of this sicction covering the * The low caposure range data are re. '

outred by i 20.403; and (5) levels of ra- preceding calendar year.' All other ; qu! red in order to obtain better infor-,
persons specifically Itcensed by the.M d!ation or concentrations of radioactive Commission shall, within the first madon about the exposuren 'actually3 material eshether or not involving ex- quarter of calendar years 1979 and recorded. This section does not requirer: cessite exposure of any individual) in 1s80, submit to the Director of Man- improved measurements,S an unrestricted area in excess of ten agement and Program Analysis. U.S. 1 29.448 Reports of personnet anonitoringP times any app!! cable limit set forth in. Nuclear Regulatory Commission, en terminause of empleyaient erthis part or in the license. Each report Washington. D.C. 20555, the reports wort 6.required under thn paiapaph sha!! describe spectfled in piragraphs (a) and (b) of

(a) This section applies to eachtne en tent of es posure of indmduals" sec&n mW W ppmg M
to radiation (r to radioactive material. of eft e

person licensed by the Commission to;" "
( po 1) thg totalinaluding estimates of each individual's a t roduceexposure as required by paragraph (b) number of Ind1viduals for whom per*

of this section; levels of rad!ation and sonnel monitoring was required under energy pursuant to I 50.21(b) or 150.22
II 20.202(a) or 34.33(a) of this chapter of this chapter or a testing facility naconcentrations of radioacthe material during the calendar year. or (2) the defined in f $0.2(r) of this chapter,involved: the cause of the eroosure.

levels or concentrations; and corrective total number of individuals for whom (2) Possess or use byproduct matert.
personnel monitoring was prodded al tw purposes of radiography pursu-steps taken or planned to assure against during the calendar year: Provided, ant to Parta 30 and M of this chapter.;a recurrence.
hosoccer. That such total includes.at -

>- . least the number of ind!viduals re-
(b) Any report filed with the ; quired to be reported u.alcr paragraph -

Commission pursuant to paragraph (a) ; cax1) of this section. The report shall
of this section shallinclude for each a indleate stether at is submitted in ac-
individual exposed the name, social '.cordance with parageach (a ttl) or (3) Possess or use at any one time, for:
security number, and date of birth, and tax 2) of this section. If peer.onnet purposes of fuel processing fabricating.
an estimate of the individual's exposure. monitoring m no* reoWred to be pro- or reprocessing. special nuclear material

in a quantity exceeding 5.000 grams ofDe report shall be prepared so that this
['n $2 ab'd b a)bf contained uranium 235. uranium-233. or

d '

information is stated in a separate part l; P utonium or anycombmstion therec.of the report. chapter uuring tne ca:er.d.ar year, the
(c) In addition to any notification Ikensee shall submit a ne:;sthe report

[ Pursuant to Part 70 of this chapter:(4) Possess high. level radioactive
E

ind>catins that such personnel mons.,,, required by 5 20.403. each licensee shall toring u as tiot required.
2 make a report in writing within 30 days (b) A statistica summir; tepott of waste at a geologic repository=

* to the appropriate NRC Regional Office the personnel monitorins information operations ares pursuant to Part 60 of-

this chapter, or'x listed in A pendix D. with a copy to the ''CC'd"I DF 'h' II''"8'' f*' '"d'"Id'
.

Pw
Director ofInspection and Enforcement, uals for who.n personnut monitoring.

U.S. Nuclear' Regulatory Commission, was either required or prodded, as de. ~"

Washington. D.C. 20555 of levels of scribed in paragraph can of this see-
tion, indicating the en.imber of ind;vid.

radiation or releases of radioactive unis whose total ahole body exposure
material in excess oflimits specified by recorded during the previous calendar
40 CFR Part 190. " Environmental y' tach ot tl following esti.

m d uM n e ,, Radiation Protection Standards for
Nuclear Power Operations." or in excess 4 tor processing or ma.nufacturing for
oflicense conditions related to ,, %, 3 distribuuon pursuant to part 30,32. ce,

compliance with 40 CFR Part 190. Each nates prior to, or on use tut day of the cm2 - 33 of this chapter, byproduct material
endar year, ahatt sutmus reporta at the exas.

report required under this paragraph rauon or ternunauon of the twenso com.
* in quanttues exceeding any one of the

shall describe the extent of exposure of M'[.',$ er'fN . following quanudes:
I

'The commen wcl evaluate the data
obtained for Is7s and It'rs punuant to this
paragraph, and the benefsta derived there.
from and may tat,e actaan, tneludmg puhu-
esuon of Douce of proposed rulemaaang. Le
extend or otherwise mod fy thJa reportma
secutrement.

~

3 Amended 42 FR e3sas.
.. Amended 4: FR 2927o.

March 27.1981 2042



(') PART 20 * STANDARDS FOR PROTECTION AGAINST RADIATION
v

Radumur bde * Quan. tty m i $ . Onal ghments. MBMA @eN
*cu m - The Commission may, by rule, regula-
S tion, or order, impose upon any licensee

resium-137 such requirements, in addition to those-

I established in the regulations in thisoN.I9s.Z.T.''.. Z . . ~ 1,,

lodme.1 J t a part, as it deems appropriate or necessary
Iridium 192. - 10 * to protect health or to minimize danger
I r'dnYe id41 - E. ' to life er property.

Technetium.99m 3000 ,,,,

|
- 6 20.601 Violations.

j *The Commission may require, as a t4enne cond6- An injunction or other court orderi non, or by rute. resalaten or order pursuant to
i t 20 502. reports from hcermees who a.e prenaed to may be obtained prohibiting any viola-
I use radionurtues noe <,n m tist. m quannues sur. tion of any provision of the Atomic
; rictent to cause comparatne radianon wtm. Energy Act of 1954, as amended, or Title

II of the Energy Reorganization Act of! (b) When an individual terminates 19M. r any reguladon or odr bsuMI employment sith a licensee described thereunder. A court order may be ob-i
| In paragraph (a) of this section, or an tained for the payment of a civil penalty
- individual assigned to work in such a . imposed pursuant to section 234 of the
E licensee's facihty but not employed by Z Act for violation of section 53,57.62.63,

the licensee, completes the _ work as. ; 81, 82,101,103,104,107, or 109 of the
E signment in the licensee's facility, the . Act, or section 206 of the Energy Reorga-u

O licensee shall furnish to the Director * nization Act of 1974.or any rule, regula-o
tion, or order issued thereunder, or any

! of Management and Program Analysis, term, condition, or limitation of any
i U.S. Nuclear Regulatory Commission. license issued thereunder, or for any
. Washinrton, D.C. 20555, a report of violation for which a license may be re-

voked under section 186 of the Act. Anythe individual's exposures to radiation person who willfully violates any pro-and radioactive material. incurred vision of the Act or any regulation oc
, during the period of employment or order issued thereunder may be guilty of
j work assignment in the licensee's fa- a crime and, upon conviction, may be

cility, containing information recorded punished by fine or imprisonment or
by the licensee pursuant to both, as provided by law.

' h)
"

{{ 20.401(a) and 20.108. Such report
\. shall be furnished within 30 days after

the exposure of the individual has
been determ!ned by the licensee or 90
days after the date of termination of
employment or work assignment,
whichever is earlier.

-
-

Notifications ancl reports to6 20.409r

e indhiduals.
(a) Requirements for notifications

and reports to individuals of exposure to
I radiation or radioactive material are
* specified in i 19.13 of this chapter.

(b'r When a licensee is required pur-"

'* suant to il 20.405 or 20.408 to report to

[ dividual to radiation or radioactive ma-
the Commission any exposure of an in-

"' terial, the licensee shall also notify the
individual. Such notice shall be trans-
mitted 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.

'I EXCEPTIONS AND ADDIT!oMAL
I REQUIREMENTS

k $ 20.">01 Applications for exemptions.
E The Commission may, upon application
a''.by any licensee or upon its own initiative,
a grant such exemptions from the require-
e ments of the regulations in this part as
y it determines are authorized by law and
. . will not result in undue hazard to life or
, property.

Nort-The reporting and record keeping
requirements contained in t. hts part have

been approved t y the General Accounting
Ofnce under B-18o225 tRo043h IRoo44), and
i aoose t

20-13 August 1,1980
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APPEND 4X 8

APPENDIX 8
Concentrations in Air and Werm Above Natural Secligiound-Continued

Concentretiens in Air end Wetw Above Noteral Sectigrevad-Ceneinved
(See footnotes on page 20-18) (See eootnotes on page 20-18)

Table I Table ilj Table I Table if

=riemene (.. mis numbw) lse.pe ' Colven 1 ; Colven 2 Cele =n 1 ' Ceiven 2 ri.e.ne (.eemic avmb.r) s.copei ! ! ! Column 2 HCesemn i C.lven 2 Colven i,

$
fAir ! Water ; Air Water

'
i M

, Air Water Air 3 Woeer Ot (pci/ml)(pci/mi)(pci/mi)(yci/21) t (pci/mt)(pct /mi)(pci/mi)(pci/ni) *. ,
, .

m
I x10-' f 5 x10 ^*Cebese (27) Ce 57 5 3 x 10 '' 2 x 10 ' 8 '

Fwmive (100). . Fm 254 5 6 x 10 e 4 x 3o-s 2 x10' 1 x10 *I 2 x 10 '' . 1 x 10'8 . 6 x 10 '' t 4 x 10 * '' -1 7 x10 s 4 x10 8 2 x 10 ' 1 x 10 *Ce Sam 5 2 x10's ! 8 x 101 4x10'' i 3 x10-a |Fm 255 5 2 x10-s 1x10 s 6 x 10-2* I 3 x10-s 2'
1 9 x 10 e | 6 x10 : | 3 x10 4 2 x 10-8 I \ 1 x101 1 410'8 4 x 10-is , 3 x 10 - s Q4 x 10-8 - 3 x10 8 | 3 x 10 ' Fm 256 5

Ce 58 5 8 x104
|'

'

6x10'"|i
3 x101 3 x 10'8 1x10-8 9 x 10 -' )l 5 X 10-' 3 x10-s ! 2 x10 4 9 x10-s

I
g 2 x 10 ' 3 x101Ce 60 5 3 x101 1 x 10 : 1 x 10 '' 5 x 10-s e FIverine (9) F 18 5 j 5 x t01 2 x10 8 ' 2 x109 8x10' Q

9 x 10 4 3'

3 9 x g0-* 1 x 10' 8 3 x10 4e 3,go s 'I ' 3 x 10 * 1 x 10' 8 9 x 101 5x10' gCe'pper (29) Cu 64 5 2 x 10 '' 1x10 8 7x10' 3 x 10^* Gedefinium (64) Gd 153 5 2 xto F i 6 x10 s 8 x 101 * 2 x 10 'i 1 x 10'' 6 x 10-s 4 xiol 2 x10 ' I i 9 x101 6 x10-8 3 x 10'' | 2 x10 8 TCwive (96) Cm 242 5 1x10'" 7 x 10 '* 4 xio"8 ,j 2 x10-s Od 159 5,j . 3.g is 7 xion 6 x 10 8 2 x10-s { 5 x109 2 x101 2 x 101 0 x10-s O
t 4 x109 I 2 x 10' 8 1 x 10'' 8 x10-8 ECm 243 5 6 x 1018 1 x 10 ' 2 x1018 5 x 10 "* Gellive (31) Ge 72 '

,5 | 2 x10-F 1 x t0-a 4 x101 4 x10-s
2 x 10 0 1 xio-a 8 x 10-' I 4 x10~8 =gi I x 10 '" | 7 x 10 '* 3 x 1018 2 x10-s; ,

2 Cm 244 5 9 xto is { 2 x 10 * - 3 x 10"8 7 x10 ~* ? Gwmenlum (32) . | Ge 71 5 I 1 x 10 s 3 x yo -a 4 X 109 2 x10-8
, yy $ 1 Ix101' i 8 x to'* ; 3 x 10~ " 3 x10-s @ | 8 ) 6 x10-* 5 x 10 a 2 x109 2 x 10-8 Op [- Cm 245 5 5 x1018 I x10'* j 2 x10'" 1 4 x101 Geld (79). . . Au 196 5 1 x10 4 5 x 10-8 4 x101 2 x 10 ' q3 l Ix10''i 8 x10 '* 4 x 10 9 3 x101 [ t , 6 x 109 4 x101 2 x10-e Ix10'o Cm 246 5 5 x 10181 1 x 10 '

e* ; 2 x1018 4 x 10'' . . Au 198 5 | 3 x 109 2 x 10 '8 1x101 5 x10 s1 1 x 1018 I 8 x 10 * 4 x 1018 3 x10-s N
| 4 2 x 10" 1x108 8 x 10-' ; 5 x10-s

q
Cm 247 5 5x101: 1 xio, . 2 x 10'" 4 XIO''

, _

| Av 199 5 1 x 10~* 5 x 10 8 4 x 101 f 2 x 10' OI 1x10'" 6 x 10 * I 4 x 10"8 2 x10-s
, f 8 x 10 9 4 x10-8 3 x10-s ' 2 x 10 '* 2Cm 248 5 6 x 10 -" . 1 x 101 ! 2 x 101* 4 x 100 Hefnive (72) .i HfISI 5 I 4 x 10'' 2 x10 8 1 x 101 I 7 x10-s8 1x10'" ; 4 x 10 -s 4 x 10 -" 1 x 10 * $ ' ' 'I 7 x10 * 2 x 10-8 3 x 10 ' 7 x t0-s )'Cm 249 5 I x 10 '8 I 6 x10~8 4 xIO* 2 x10'8 Helmium (67) : He 166 5 2 * IO1 9 x10-* 7 X 10'' 3 x10-s Ql 1 x 10 s ( 6 x 10 8 4 x109 2 x 101 I l 2 x101 9 x 10 ' 6 x 101 < 3 x 10 -8 )

, *
Dyspresium (66) Dy les 5 3 x 10 * 1x10 8 9 x10 e t 4 xgo * Hydresen (1) . H3 5 5 x 10 * 1 x101 2 x 10" 3 x10-8

'
1 2 x 10 * 1 x10-8 7 x10 8 | 4 x 10 ' ' -

', I 5 x 10 * 1x101 2 x 10-' i 3 x10 -8 2Dy 164 5 2 x 10 P 1 x10'8 8x10 ' 4 x10 s t '
!' Sub 24100 4 x 10 ~8 MI 2 x 10 '' 1 x10 ~8 7 x 101 4 x 10 -s fadium (49) , i . dEinsteinium (99) Es 253 5 8x10 8 7 x 10 * 3 x 10 " 2 x10 : [ in 113m

5 8x10' 4 xt0 8 3 x 10-' 1 x10'8,
I 7 x 10 ' * 4 x *0-a 2 x 10 " 1x10-88 6x10 " i 7 x IO * 2 x 10 " 2 x 10 ' 8

i. in 114m 35 1 x10 ' 5 x 10 * 4 x 10 ' 2 x 10 sis 254m 5 1 5 x 10 * 5 x 10 * 2 x 10 " 2 x10 s MI 2 xto * 5 410'* 7 x 10 '" 2 xt0-si 6 x 10 ' 5 x IO * 2 x 10 " 2 x10-s | la 115m 5 2 xto * 1 < 10 8 8 x 10 e 4 x 10 * OEs 254 5

2 x 10 " f 4 x 10 *
4 x 10 8 6 x 10 's , i xgo s

1 1 2 x 10 '* 1 x 10 a 6 x10 8
~

g |

2 x10 " |
1x10'" 4 x 10 * ),47109: >

1 x 10 ~ 8 in IIS 5 2 x 10 F 3 x10 8 I 9 x10' 9 x 10 - s qEs 255 5 ! 5x10 8 8x10'
*

. 3 x10-s
1 4 x 1018 8 x 10 ' * l 1x10 " ! 3 x 10 s ledine (53) I 125 5

i 3 v 10 * 3 x10 8 1 x to ' i 9 x10-s -

5 < 10 ' 4 x10 s 3 xto-o i 2 x 10 - F OE4ive (68) Er169 5 6 x 10 ' 3 x 10 8 2 x 10 ' ! 9 x 10
f 2 x10'' | 6 x 10 -8 6 x 10 * 2 x 10 '* 2i '

1 4 x 10 F 3 x 10 ' 8 1 X 10 ' 9 x10 s 1126 5 4xIO' 5 x 10 8 9 x 10 '" 3 x101Er 171 5 7 x t01 3 x l0 8
y I 6 x 101 3 x10 8 . 2 x 10 e i 9 y 10 * I r 3 x 10 4 3 x 10 8 I x 10 * 9 xto s| 2 x 10 e 3 x10'* i ,

.I129 5 2 m to ' 1 x 10 s 2 v 10 " ' 6 x 10 *g fortpium (63) Ev152 5 4 x10 F 2 x 10 s y yio ea 6 x 10 si

1 (T/2 = 9 2 hrs) I 3 x 101 2 x l0 8 ; 3 XIO e , 4 x 10 s
I 7 x10-s 6 xt0 8 2 x 10 ' ! 2 x10 *

'

i 131 5 9 mio'' 4 x 10 -s I x 10 ' " e 3 x 10 42 Ev 152 , 5 1x10* ' 2 x 10 8 ' 4 x 10 " ' 8 x 10 ' 8 - ' I 3 x 30-' 2 x 10' 8 1 x10 8 : 6 x 10 s
,
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. I 2 wl0 * Ix10 s 7 3o e 4 xio-sI
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APPENDIX 8

Consenerations in Air end Water Above Naturei Background-Cenhaved
Concensreness in Air end Weser Above Netweet Secbgrownd-Coatinwed

(See footnotes on page 20-18)
_ (See footnotes ort page 2014)

.

16*l 1 we n T1.wei Taue o >
rieme w mi.aums.r Ise.o,e . ' coivm, i ce,,,, , $| c ,,,, , c,,,,, , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , c,,,,, , c,,,,, , c,,,,, , c,,,- 2

,

i j '
Air ! w-- Air i

we,er A,
. }

N

j t ,(pci/mi)(pci/mi)'(a i/mi)(pci/mi).
we,or A, .

,e,,, o.

c ' t (pci/mi)(pci/nt)'(pci/ml}(pci/al)., ,

Pfw'oe.enn (94) ! Pu242 5 2 x1018 1 1 x 10 ' , 6 x 10 "* 5 %10 *. E"**Mem W Eu W 5 2xM1 1MOa 8 x IO * | 4 x10 *4 x 10 -" || 1 9 x 10 ' * ! 1 x10 a| 3 x10-s1, Pu 243 5 2 x104 1 x 10 8 6 x 10 '' 3 x 10'* j 1 2 x IC* 1 x10 8 6 x 10- e f 3 x 10 '
'

I 2 x 10 * | 1 x10'8 i 8 xlO e . Re 103 5 5 x 10 ' ' 2 x 10-s j 2 x 10-8 ; 8 x10 s Z3 x10''*

I Pu 244 5 2 x 10 '8 I 1 x 10 ' * j 6 x 10 -'* ' 4 x 10 * 8 8 x101 2 x10-8 - 3 FIO-'
| Rv 105 i 8 x10 s Q

|5 7x109 3 x10's 2 x 10 sl 1 3 x 10 '" 3 x 10 '* Ix10-" 1 x10-s 1x10' ).
Per n.wm (84) ; Po 210 5 5 x 10 -'' ' 2 x 10 ^* 2 x 10 " 7 xl0 F {

e I j 5x109 3 x10 8 2 x 101 ! 1 x 10' 3
l' Re 106

i 1 2 x 1C-es 8 x 10 * 7 x 10 na 3 x 10-8 5 ' 8x10' 4 xt0' 3 x101 i 1x101 gPesess.wrn (39) . ? IC 42 5 2 x 10-* 9 x10-s 7 x10 e 3 x 10 '* 1 6 x 10 ' 3 X 10 * 2 x 10 * j 1 x 10 8 g' I I x 10 " 6 x 10-* 4 x 10 * * 2 x10 e semerive (62) | Sm 147 5 7 x 10 ' " 2 x10 8
,2 xIO " | 6 x10-sPm***draew= (59) Pr 142 5 2 x IO-F 9 x 10' 7x101 3x10-s I 3 x 10-" 2 x10 s

'
x10 " 7 x10 s "T1

1 2 x10 9 9 x 10 -* 5 x 10 ' 3 x10 s Sm 151 5 | 6 x101 1 x10 ^8 2 x 109 4 x10 ' O
|.Pr143 5 3 x10" 1 x10-s 1x10s 5 x 10 s 1 1 x10" l x10 '8 5 x10 ' 4 x10 * 2

I I 2 x 10-7 I x 10-8 6 XIO' 5 x10-s $m 153 5 5 x10" 2 x10 a 2 x 10-8 8 x10-s
, Promethiwan (61) Pm 147 5 6 x10-e 6 x 10' 8 2xIO'

,
I 4 x10" 2 x10-s 1 x101 8 x10-8

2 x to * * Scandivm (21)
.

Sc 46 5 2 x 101 1 x10-s j 8 x to-* i 4 x10-8N g, !Pne149 5 3 x104 1x10s 1 x10 e
I l x 10-7 6 x10 s 3 x 101

2 x 10 * @ O4 x10 s | 1 2 x101 ' I x 10 a ?
8 x10-'' f 9 x10 s

4 x10-s-

f 4 x10 s |Sc47 5 6 x IO" 3 x10-8 i2E 1 2 xt04
| 7 x10 :

d1 x10 s 8 x 10 ' 2 x10 ''g
N w ProteeshaWm (93) , Pe 230 5 2 x 10 * M5 x10" | 3 x10 8 2 x10 e 9 x10 s6 x 10 ~" ; 2 x 10 * w I *

e

$ .

I 8 x10-" i 7 xl0 8 } Sc 48 5 2 x10- F S x 10 ' * 6 x10-*3 x 10 " 2 x 10 * * i
4x10-i.|' 9 x 10 F " I 1 v10 F f' 3 x 10-8 d; Pe 231 5 I x t018 3 x10 s '*

i I x t o '' 8x10* 4 x 101: | 2 x10 s Selenium (34) , 5, 75 5 1x10* .j 8 x 10 ' * 5 x t0'' 3 xt0 s
9 xl0 s ; 4 x 10 e i 3 x 10 * Q

Pe 233 5 6 x 10 * F 4 x10-s 2 X10 s ! I x10 e j i 1x10-F l 8 x 10 ' 8 ! 4 x 10 '' 3 x10' 3
5,

Radium (88).
.

0 2 x 10-7 3 x 10 * 6 x to * 1 xl0 * Silicon (14) 5431 5 6 x 10 * 3 x10-8 | 2 x 104 - 9 x 10 *
*

,

| 8 x 10 * I e x 101 | 3 x10-e !| Re 223 5 2 x 101 ^ 2 x10-s 6x10'" 7 x10 F 8 2 xl0 * M
8 2 x 10-" 1 xt0 * | 8 x 10 ~ '8 4 x 10 * Silv'r (47) As 105 5 4 xt09 3 x10'8

| Re 224 2 x 10 ' ' 1 x 10 '* Q' '

5 5 x10' 7 x10-s 2 x t0-" 2 x10 e 1 8 x10-e 3 x t0-s 3 x 10-* i 1x10' )'

.| 8 7 x 10'" 2 x 10 '* 2 x 10-" 5x10e As llom 5 2 x 10" t 9 x 10 '* , 7 x10-' . 3 x10-s -

) Re 226 5 3 x 10 ' " 4 x 10 -7
3 x101: . 3 x10-s | As 111 5 i 3 x10-' 1 x10-8 8 x10' 8 I 4 x10-s @

3 x 10 e i I I x 10 '8 ! 9 x t0' i 3 x10-w I 3 x10-s 2,
1 5 x 10 -" 9 x 10' 2 x10-u !

| Re 228 5 7 x 10-" 8 x10-' j 2 x 10-" 3 x 10 e i 2 x l0" 1 x10-8 8x104 4 x10-s -4
''

6 x 10 '* k, I 4 x 10'" 7 x 10 ' I x 10 "8 3 x 10- s Sodium (II) Na 22 5 2 x 101 1 x t0-8e ' 4 x10'8
Oedee (86) i Rn220 5 3 x10 4 | 1 x10-e 1 9 x 101 9 x 10-. 3 x 10 -" | 3 x10-s 3

,

3'* *** No 24 5 1 xl0-* 6 x10 s 4 x 10 * * 2 x 10 *Rn222 3 X 10 3 x 10'
i. I I x 10-' i 8 x 10 '* ; 3

1 2 x10" 8 x 10" 5 x 10-' l 3 x 10 * i e m 5 4xtD , 2 v 10 ' 5 x 10 ' 3 x10 8 0Rhenivne (75) Re 183 5 3 x 10 -* 2 x10-8 9 x10 8 6 x 10 * ea m 1 x10-s 7 x10-s
Re 186 5 6 x10" 3 x10-8 2 x10 a f 9 x 10 - s i I 3 x101 2 x 101 i 1 x 10-* 7 x 10 '8

1Sr85 5 - 2xlU } q
I | 1 x10 F , 3 x101 , 8 x101 1 x 10 *l 2 x10 9 I x10-8 8 x 10'* - 5 x IO-s .--

3 x10" | 3 x10 s| Re 187 5 9 x 10 -e 7 x10-8
Sr 89 5 4 3 x 10 8 , 5 x10 s t 4 x 101 1 2 xt0 * O3 x 10 '' | 3 x 10-" ! 3 x 10-* 2!' Re 188

I 5 x 10 - F 4 x10 8 2 x10 s - 2 x 10 : |' | 8 4 x 10 * 8 x 10-*
|

5 4 x10-F 2 x10' 8 1 x 10 -' 3 x t0-s1x10 e 6 x to-s
3 x10-0 |6 x 10 ' 3 x10 s | $r M 5 I x 101 1 xl0 -8 i1 2 x 10" 9 x10-* 3 x10 9i

f Rhodium (45) Rio 103m 5 8 x10-s 4 x101 j 3 x 10 e 1 gion 8 , 5 x 10 * * 1 x10 8,

| 2 x 10-" 4 x 108'

$ I 6 x t0-s 3 x 10 ' 2 x 10 * 1 x 10 , i Sr 91 5 4 x 10 - F 2 x 10 ' 8 2 x10'8 7 xl0 s>

I 3;:104 I x 10 '8 9 x 101 5 x 10- s2 Rh 105 5 8 x 10" 4 x10 8 ' 3 x10 s I x 10 .
$r 92 5 4 x t0 * 2 x 10 '8 2 x 10 -8 7 x10-s

,

I 5 x10" 3 x10-8 2 x10 a 1 xl0 *'*
RwLidium (37) Rb 86 5 3 x 10" 2 x10 8 'I X 10 * 7 x 10-s i 3 x1D 2 x 10 8 1 x101 6 x 10 -sSvWor (16)

2 x 10,s | 5 35 5 3 x 10- P j 2 x10'8 9 x101 6 x 101
,

1 7 x 10-s 7 x 10 * 2 XIO '
I x 10 I | 3 x10 7 8 x10 s 9 x101| Rb 87 5 5x10" 3 x10 -s 2 x10 e t 3 x 10'*

,n's m Ta 182 5 i 4 x101 | 1 x10 8 1x10' | 4 x10-s| 8 7 x10-s 3 x10-s | 2 x10" | 2 x10 *
1 2 x 10-s 6 1 x10-8 7 x 10 -" - 4 x10-s
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Concentretiens in Air end Water Above Neevrel Background-Continued
' "' ' H ' * **** f * ' ''w* '''m* a*te r.'a'i

F " " 89*
;.. ;.md . f ..et ac. .

-

- 8These radon concentrations are appropri.
ate for protection from radon-222 combined

j with its short-lived daughters. Alternatively,Table I Table 83g the value in Table I may be replaced by one. g
| third (%) " working level." (A " working Mk level"is deaned as any combination of short.

Elemen (stomic numbw) 3
1 ) 2leetepee Column 1 Celven 3 Colven 1 Column 2 o lived radon-222 daughtere, polonium-218. =d
'

{ ,

'0 1ead-214, bismuth-214 and polonium-214. In,

Air
'

Water j Air I Wetw E one liter of air, without regard to the degree hg

] pc1/ml)(a 1/mi)(u 1/mij (pc1/aug ,*n'ag"|2 ya' "'"**.,*7 7"' o'" ''',g2-( c c J .,

} I particle energy.) The Table II value may be M,' '
Zine (30) Zn 65 5 1 1 x10 ' . 3 x 10 ~ 8 i 4 x 10-' 1x10-8 Mplaced by one-thirtieth (%) of a " working .q

l ! 4x108 ! 5x10 8 ! 2 x 10 ' | 2 x 10 '* tent." na 11mit on radon-222 concentrations pI * * 'Zn 69m 5 - 4 x 10 '' t 2 x 10 -8 1 x10 a e 7 x 10 ~ 8
j 3x10-'{ 2 x 10-s | 1 x10-a j 6 x10-s -nual a e. 21

} Zn 69 5 7 x 10 ~* g
e 5 x10-s 2 x 10 '' 2 x10-8 ~$4. IPor soluble mixturee of U-238. U-234,

I ; 9 x 10 * I 5 x to'8 3 x 10 -' 2 x 10-:' and U-235 in air chemical toxicity may be the ),
Zireeni.m (40) Z, 93 5 1 x 10 '' 2 x10~8 4 x 10 '' 8 x 10 * limiting factor. If the percent by welght (en. 3' '

S I i 3 x 10-' 2 x10-8 | 1 x 10'' 8x10-4 richment) of U-235 is less than 5, the con. U$ Zr 95 5 1 x10'' 2 x 10 - 4 x3o e 6 x10-s centration value for a 40-hour wtrkweek, M~

l 3 X 10 -a 2 x 10 '8 1 x 10-' | 6 x10-s Table I. is 0.2 milligrams uranium per cubicE Zr 97 5 1 x 10'' 5 x 10 ' 4 x 10"' 2 x10-s meter of air aurage. N any anchment. 5
th O

b'"e product of the average concentration and
1 9 x 10 a 5 x 10 * 3 x 10 ' ' 2 x 10 -sN Any sinese radienvende

f * *# '8** '* ""''"8 * "h*"# "***"

g shall no't exce"ed 8X1&* SA[C1-hr/m""1,'where
Sub 1 x 10 * 3 x 10 -'

not hated ebeve with
tw 8A is the spec 1&o activity c the uranium in. gdwey mede other th*"

|el;he emission er
- } E haled. he concentration value for Table II is

; u. 0.007 milligrams uranium per cubic meter of Oo * Pen'eneeve Assion
|

8

$@ air, ne specioc activity for natural uranium db , ' , , ',' is 6.77X10-' curles per graza U. %e spec 18e
* * *

'g ,
heves. activity for other mixtures of U-238. U-236

Any single radienecilde 3 x 10'' 9 x10-s x3o-m 3 x10.e and U-234,if not known, shall be: q
-

not pseed ebeve with 8A = 3 6 x 10-' curles/ gram U Wep2.d O
duoy mede othw then |

| , BA=(0.4+0J8 Ef 0.0034 F) 10-s & 2al he *missi*a er IP * !spentanoevs Resien
| f

where E is the percentage by weight of U-235. )expressed as percent,, ,

and with radioactive i t j g
half life greetw then 2 * Amended 37 l' R 2 3319 )i
how,e. ~

* * Amended 39 F R 23990; fmH note re- gAny single redienectide
f 6 x 10 '8 4 x 10 ' f

2 x 10 '* I 3 x10 a designated 401 R 50704
net tisted ebeve. which ** * Amended 40 1 R 50704, g
dueys by eiphe emis- | qt Amended 3M I R 2938 4.sien er spenteneevs '

Sssien* $ Amended 39 F R 2$46); redesignated
40 iR 50704.
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PART 20 * STANDARDS FOR PROTECTION AGAINST RADIATION

Ntilt f() API'l NI)l A 15
_

3. If any of the conditions spect$ed below
~

hn: In ins rue w here there w tonture m or or are met the corresponding values specified

w ster nf ere t han one ra h mm h le. tbe hminae oilue. below may be used in lieu of those specified
ror px p .s.< .f ihn A ppn.hs shoal 1 bc ile'ernane 1 a- in paragraph 2 above.
f'lb a 5 a. If the identity of each radionucilde in

i If th. 9tentit v an.1 concentr4non rf each rapnu. the mixture is known but the concentration
f d1...n, . n. t he hma me s atun of one or more of the radionuclides in thectric in the mmure are ko

oct er m me. for cu h ra.shool.: t, d..rn ed a3
T .tior.M ir m t he mnt rare. rhe re bet wern t he gowtit > <.o mixture is not known, the concentration

@ h he.t .n Ti.prnda H tor the nac.hc r ibonuv. le u h.n = in Appendix "B" for the radionuclide in the-

and h hut othern e .uah- 311mit for the mixture is the limit specifieda.r e- m the m at ur.

$ oN a[ t 1'. 'in i
c mixture having the lowest concentratirmee t 1 .a

. ' limit; or
$ "umn. -t' t i e 4 a if radiarmchdes 1. f t. and C are pr+nt C b. If t!'e identity of each radionuclide in

m terw's Arstions Ca. Cp. an i Cr. s'bl af the uppi:cebl "the mixture is not known, but it is known
\t PC1. me \f Pt ' ., an.1 \t P \flCer^l" that certain radionuclides specified in Ap-rn a . th. n t h mnintrcie.C =, ami,t . it N 1 mon, m t Mr pendix "B" are not present in the mixture.
"''"U"" * '"*" *" * "

the concentration limit for the mixture is
C. ,, . n_ the lowest concentration limit specified in

-

\1 Pt ' . N1 Pri. \1 i C. " , Appendix "B" for any radionuclide which is.

not known to be abient from the mixture;E !? . .l b. r . e ;e. .t e e r. Strv '' r wy orO o hea .n r e t - +.****W " ' 15"'
"] %1m

"

s. . .r ; i e, t y. l a O '.f te-

a. For purposes of Table I. Col.1-G x 10 *a
[ b. For purp<x es of Table 1, Col 2-.-4 x 10 '

c. For purposes of Table II, Col.1-2 x 10 *
d For purposes cf Tab e II, Col. ::-3 X 10 4

L

- .

Tat >1e I Table 11

c. I:lemmt (atou ic nunhr) a:il isotape
Column 1 Coltunn 2 Column 1 Column 2

Air bCthnt) % ater Air t,Cuml) water
GC1/mi) 401.'ml)

If it is h %wn that Sr gn. I 125, I IX.,11.'9, ! 131, rt 133,
table 14 only), Pb 21o. Po 21!), At J11. ka .73, H4 *tJ4,
ha ?M, Ac :tJ7, R2 '"M. 'I h lJn. Pa ' 31. Tu 42. Th.. .

nat, t an 444, C) 254, %d > an 256 are not present.. . . . . . 9XIM . . . . . .. 3X10 8
$ If it is himw n that e r wJ, i 125, i 120, i 1;v, il 141,1133,
co t th|e 11 ovah L Pb 210. Po Jan, R2 2J3. ha 2A R4 JJ,
o Pa 231. Th.nat. Um 24A, Cl 1.54, and i un 3:;6 are not
~

present . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . 6 X 10-8 . . . . . . 2X10-8
T If at is known that Sr 90, I l'S, fI 125,1 IM I l't', t.tble 11

om ). Pb 210, R 6 L6, R4 2A Can 244, asas Cl 454 rre*

M If L n km w<i that it !&. t4ble !! only). Ra 2A an i Ra
. . . . 2XI&4 .. 6X1Ho n t present . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . .o

If it (3 a now n that alpha. emitters and Fr 90, I 129. Pb. . . - .
. 3X1H . IXIF

22n are rmt present.. . . . . . . . . . . . . . . . . .

210, Ac ' ;.'.,.ha 2A P4 230.Pu 241. and lia 249 are nott

pre.Sei t ... . . . . . - . . . . . . . - ... -..-- 3 X10-* . . . IX10"' . . . . . ..

If it is kvown that alpha 4mitters and Pb 210, Ac 227,
lh I.% mi Pu ' 4 3 are s.ot present. . . . . . . . . . . . . . . . . . . - 3X104 . . . . . IX10 n ,,, , , , , , ,J

If it is he;own that a:pha+nntters and Ac 227 are not
preent . . . . . . . . . . . . . . . . .. . . . . . .. .. . 3 X 10-88 1X10as

!!11 u known that Ac 227 Th 230. P2 '3:, Pu 22. Pu
M). Pu 31. Pu 242, Pu 244. Cm 24A. C1249 and CI El
nre net i rescat . , 3X1048 - . IX10-8 -

_ - . - - - -
'~

-
4. If a mixture of radienuclides consists ofor

2 uranium and its daughters in ore dust prior
o to chemteal separation of the uranium from
* the ore, the values specified below may be
[ used for uranium and its daughters through

radium.226,instead of those from paragraphs
a
e 1,2, or 3 above.

I a. For purposes of Table I, Col.1-!X10 W
h aC1/ml gross alpha activity; or 5 X10-u aC1/

m1 natural uranium; or 75 micrograms perm
" cubic meter of air natural uranium.
0" b. For purposes of Table II, Col.1-3 X 1048
' sci /
@ pC1/c21 gross alpha activity; or 2X1048mi natural uranium; or 8 micrograms per

cubic meter of air natural uranium.
5. For purposes of this flote, a radio-

nuclide may be considered as not present in
a mixture if (a) the ratio of the concentra-
tion of that radionuclide in the mixture

o (C4) to the concentration limit for that
8 radionuclide specified in Table II of Ap.
= pendit D (MPC4) does not exceed he
I C4 1

( t e. . -NPC4 - 10) and (b) the sum of such
* <--

-

a
ratios for all the radionuclides conaldered asW
not present in the mixture does not exceed
%

C* C' , ''~ ; ) .<>
MPCm &4_ d e 'MPCa

August 1,1980 20 20
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PART 20 * STANDARDS FOR PROTECTION AGAINST RADIATION
| Any alpha emitting radionuclide~

A PPR NDf E C Meterial Microcarte$ not listed above or mtEtures of
A Osmlu m 191 m*. ... .... . ....... ... 100 alpha emitters of unknown com.\ gg g g .,

|Q Osmtum-191 100 to position . 01.................... ........ .............A mer ar mm-241 .01 O*mlum.193 .................... 100... . ............ a*A n timon y.122 100 u. Any radionuclide other than alpha............. Palladi u m.103 . . . . ... . .. . ... .. .. . 100 emitting radionuclides, not listedA ut amon) .124 10 Palladium.109 . . . . .. . .. . . . . . . . .. . 100 $ above or mixtures of beta emit.
. . ...............

A nt imon y .125 . . . . . . . . . . . . . . . . 10 Phosphorus-32 . . . . . . . . . . ... . .. . . . 30 L ters of unknown composition. . .1A rsenic.73 . . .... ......... 100
Platinum.101 ....... ........... 100

Arvnte.74 ...... ... ........... 10 Pla tinu m.193m .. . .. . .. . ... ... . . . 100A I - .. ........ ........ Platinum.103 100 Note.-For purposes of I m303. where.................,.

Platjn there is involved a combination of Isotopes in
1 m .........~.......Barium.131 . ... .$. 7. LO p

ut,nmniti I" Pi u ton i um 230 ".E !!'.'. " T. '. '. '.'. ' ! . 01 g known amounts, the limit for the combination
Ilarium.140 su . .

7 should be derived as follows. Determine, forPoloni um.210 . . . .. . . . . .. . . . . . . . . 01.....................

samuth.210 1 Po tassi u m.42 . . . . . . . . . . . . . . .. . .. . 10 g each isotope in the combinahon. the ratiolirmnine-82 ... ... .. ........ 10 Pr aseody miu m.142 . .. .. .. .. .... .. 100 m between the quantity present in theCadmium-lo9...
..... _.........

10 Prescodymtum.143 .............. 100 *.. .... ...........

corabination and the hmit utherwise( ndmmm ll5m ...._.. .. ...... 10 Prome thium- 147 . .. .. . . . . . .. . . . . . 10 9

Promethi u m.14 9 . . . . .. . . . . ... . . . . 10 established for the specific t'aolope when notCadmmm ll5 . ... .. . ...... 100
catemm.45 . .. . .. ... . . 10 in c mbination. The sum Of such ratios for allRadiu m -226 . . . . . . . . .. .. . .... . . .. .01calemm .47 . . . 10 Rhe ni um. I sti . . . . .. . .. .. .... . ... . 300 the isotopes in the combination may notcarbon.14 .

. . . .........

100
R heniu m. l aa . . . . . . . .. . . . . .. . .. .. 100 excced "1" li.e., " unity").. . . . . . . . . . . . . . . . . .

Ce rium-le t .... .. .. .... ..... 100
R hodiu m.103m . .. . . . . . . .. .. ..... 100 -

Cerium-141 ....... . .. ........ 100 Rhodi u m- 105 .. . . . . .. . . ...... . .. . 100t ertu m 144 . . . . . . . . . . . ... .. . . . 1 Ru bidi a m -86 . ... . . ... . .. ...... .. 10
Cenntm.131 .. ................. 1.000

R ubidi u m.87 ... . . ... ............ 10Cest u m-l'34m 100................... Ru t he nium 97 ... ... .. . .... ..... . 100Ces s um .13 4 . . . . . . . .. .. . . . . .. . .. . 1 Ruthentum.103 ...... - - 10Crwum 135 10 R u them um.105 . .. .. ...... ....... 10.....................

- C e sm m .13 6 . . .. . . . . . . . . . . . . . . . . . . 10 stu the n tum.106 . . .. .. ............ 1rest u m- 13 7 . . .. . . . . .. . . . . ... .. ... 10 Sam ariu m-151 . . ...... 10.
Chlorine.36 . ... .. . 10 S. mar t um.153 ................ ... 100...........

Chlor me-38 . . . . . . . .. . ... .... . . .. 10 Scandium.46 ...
__... 100

10
Chrommm 51 . . _ ............. 1.000 Scandium.47 ... -- - ....

Cobal t -58m . . . . . . . .. . . ..... .... . 10 hea ndi um.4 8 . . .. .. ..... ........ . 10
Coba l t- 58 . . . . . . . . . . . . . . .. . . . . . . . 10 Selent u m.75 ....... .... .. . . .. .... 10
duball.60 . ..................... 1 Sa hcon-31 100.......................
coppe r-t:4 . . . . . . ... . . . ... ... .. . .. 100 Sil v er.105 . . . . . . . . ..... . . . . . . . .. . 10
DysproM um .165 . . . . . . . . . . . . . . .. . 10 Mlver.110m ..... 1...........
Dvsprosmm.166 100 Salter.Ill ....................... 100........,........

Erbauta.ttin 100 Sod i u m .2 4 . . . . . .. ... . .. . .. . . . . . . 10...._ ..............
Frbaum.171 100 Stron u um.85 . .. .. ..... . . .. . .. ... 10.....................

E oropt a m 152 9 2 h............ . . 100 S tron t mm-89 ... . ...... . .. .. .. . .. 1g
b3N E9rt+ mn 152 13 yr . . . . . .... .... 1 b tronti um 90 . . . .. . .. . .. . ... ... . . 0.1

p 3 Eu rop u n.154 . . .. . .. . . . . . . . . . . . 1 3 St rrm tt um-91 . ... . ... .. ... ... .. . . 10
g g E a rnos u m.155 . . . . . . . . . . . . . . . . . . . 10 a- S t ront i u m 92 . . . ... ... .. . . ... . . . . 10
' u. Flucrtue.18 .................... 3.000 u. Mul ph u r.35 . . . . . . .. .. . ... . . . .... 100

Gadoh n nun.153 . . . .. . . ... ... . ... 10 Ta n talu m.182 . .. ... . ... . .. . .. . .. 10g Technettum.96 . .................Oattoh tu n ni .159 . .. . . .. . . . . .. . . . 100 10
G a t h u m .7 2 . . . . . . . . . . . . . . . . . . . 10 Technettum.9 7m ...... .......... 100
Octm.m t u m-78 100 Tech ne t ium.97 . . . . . . . .. . .. . .... _ 100...... ...........

Gold-tPR . . . ....... ......... 100 Tech nett um-99m ..... . ..... . .. 100
Golti . l M . ...... .. .......... 100 Technettum 99 .................. 10
l la h. un 181 . . . . .. . . . . . . . . _ . . . . . 10 *I ellurium-125m . . ..... ...... . .. 10
Itui mimn. t CG . . . . . . . . . . . . . .. . . . . 100 Tellu rtum 127m .. . ...... ........ 10
!!ydre, gen-3 . ... .. ............ l.000 Tellurmm.127 . . . . . .. . . .. .. .... .. 100
Indpun-ll3m.................. 100 Tell u rt u m- 129m . .. . . . .. .. .. . . . . 10
l u d a u m.1 14 m . . . . . . . . . . .. . . .... . 10 Tell uri um- 129 . . . . . . . .. . .... . . . . 100
!a.dmin.Il5nt .. .. .. ._ ... ... 100 Tell u rtu m.131 m . .. .. .. ..... . ... 10
indium !!5 30 Tellurtum-132 . .... .. ....... .. 10. .. . ........ ...

!<< tine-125 .................... I Terumm.160 ........ ........ ..
100

10
lutme.126 .. ._ .. ............ I Th.e th um.200 . ....... ......

!*thne.'29
f t.dme-l J 1

... . . .. ...... . O.1 Tha i h u m.201 . . . . . . . .. . _ . . . . . . . 100
1 Thalhum.202 ...

Iulme-t JJ ..... ............._. 10 Th.ellnnn-201. _.................
100

. .......... 10
tod ne.txt

.. ........ ......

* * Thorium (naturall t............... 100... .... ........ I
Imtmc.134 .. .. . .......... 10 Thu ttum-170 ......... ... ... lu

tutme.115 . . . .... .. .....__ 10 Thuhmn.171 ...... .. ..... .. 10
1 ' di urn .192 . . . . . . . .. .. .. .. .. . . 10 Tm-I 13 .. .... . .... ... ... 10.

!*idmm 194 .. ... . ......... 100 Tm.12S ...... .. .. ......... 10
f:nn % . ............. 100 Tun;pten-tal . . _. . ....... 10
Ir a. 59 .. ....... .......... 10 Tmv.t an.185 10
Kr3 pteni.fl5 ..... . ... .... 100 Tun:nten-187 ....... .. . . .. 100

!_am hanum.140 ... ... . . . . . . . . . .... .. .
10 **Urantum (natural)s_.-........._. .... . 100Kr) pt on-87

... .... 10
l'ranmm-23'l ....... ............ Uranium.235 .... ..01

.01
3 uteimm 377 ...... ... ....... .300 t'ra ut mn.234 -
Slavnnew.52 . ..... .......... 10 V.m.wh u m -4tt . . . .. . . . . . . ........ 10
Ala n ea nese-54 . . . . . . . . . . . . . . . . . . Io Xeunn.131us . ........ .... . . 1.000
liianvanese-54 .. . . .. ..... 10 Xenon 133

l ?lertmr).197 ... . ... ......... ...
100 Xenon.135 . . ................

100
Menurt.W7m . .... . ..... . .. ..... ... . . . 100

100 Yt t erht um-175 . __ .. 100
! '.1erc ur> -203 . . . . . . ... ... .. 10 Yt t rt um-90 . . .. ...... .. . 10

Mnf > belenum-90 .. . .. .... 100 Y t t rium.91 . .. . . .. .. . 10
Neodynu sm-147 . .... ...... . 100 Yt t rmm482 . .. ..... .. 100

%c ket. w
' ' ' " " ' 100 Yttrium-93 . . . . .... 100Neods nuum.149

u,m
~~~~~~ ~~ 100 Z me-85 .. ....... ... ... . 10 8 Based on alpha disintegration rate of

i %. itri.tb
'"" lo Z nc-69m .. . ... ..... 100 Th 232, Th-230 and their daughter products.

.

,, s ..i.n .u -u un
' ~ loo Zeuc- O ... . . 1 000 8 Based on alpha disintegration rate of

10 7muumm-N . 10 U.238. U.234, and U.235.

w n, , n. in .w..m am m in \"wn In! h I R les*

" 1. Ott t t tu A T |d W H* MIN - 0\p b. , a gp +

* ' to

'20-21 October 31,1980
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PART 20 o STANDARDS FOR PROTECTION AGAINST RADIATION

Appendix D

UNITED STATES NUCLEAR REGULATORY COMMISSION

INSPECTION AND ENFORCEMENT REGIONAL OFFICES

Telephone
Region Address

N t aDaytime

4

Re ion i USNRC 8 %
Connecticut, Delaware, Dhtrict of Co- Off6ce of Inspection and
lumbia, Maine, Maryland, Massachu- Enforcement (215)337-5000 (215)337-5000,
setts, New Hampshlre New Jersey, 6 31 Park Avenue
New York Pennsylvania, R.iode Is- King of Prussia, Pa. 19406
land, and Yermont

H
t Region 11, USNRC *

Alabama, Florida, Georgia, Kentucky, Of rice of Inspection and *

Ca a ese ) l- 503 % ) M 14 50 385'''I D DI' ',Ihg QI 101 le ta treet

Carolina, Tennessee, Virginia Virgin Suite 310 0
Islands, and West Virginia Atlanta, Georgia 30 30 3

111

Region til USNRC ee seOffice of Inspection and
lilinois, Indiana, Iowa, Michigan, Minne . Enforcement (312) 932-2500 (312) 932-2500
sota, Missouri, Ohio, and Wisconsin 7g9 Roosevelt Road

Glen Ellyn, Ill. 60137

'

R lon IV, USN RC
h ,,,,Arkansas, Colorado, Idaho, Kansas, O ace of Inspection and ,,,,

Lautslana, Montana Nebraska, New Enforcement
Me xico North Dakota Oklahoma, 611 Ryan Plaza Drive (817)465-8100 (817)465 8100
South E4kota, Texas, hah, and Suite 1000
Wyoming Arlington, Texas 76012

V Region V, USNRC
Office of Inspection and ee ee

Alaska, Arizona, California, Hawall, EnforcementNevada, Oregon, Washington, and U.S. 1990 N. California Blvd. (415)943-3700 (415)943-3700territories and possession in the Suite 2 0 2
Pacific Walnut Creek, Calif.

94596

' 'S FR 42557

* Amended 41 FR 55851,

tAmended 43 FR 32741,

* Amended 43 FR 52201.
** Amended 44 FR 63515,

ese Amended 45 FR 189 05

h ** * * Amended 4 6 F R 18015

'

S
March 27.1981 3 22

.
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MILES LABORATORIES, INC.
Radiation Control Office

Isotope Forms

Isotope Form # Title Miles Form #

1 Appl. for Isotope Procurement 4.090

2 Statement of Training 4.102
i

3 Procedure for Filling Out Isotope Per. Form 4.914

4 Occ. Ext. Rad. Exposure 4'.103

6 Film Badge Request 4.867

7 Protocol for Radioisotope Use P.363

8 Daily Inventory Form 4.196

9 Radioisotope Disposal Record 4.395

10g/ Quarterly Inventory Form 4.398
s-

14 Determination of Urinary Tritiated Water' 4.922

16 Description of Sealed Source 4.400

>18 - Area Survey / Wipe Test Report - Gamma

19 Area Survey Report (G-M Survey)

20 Area Survey / Wipe Test Report - Beta

21 Air Sampling - Iodine-125

22 Thyroid Monitoring 4.990

i

.

.



Miles Laboratories, Inc. Comittee
,, Radiation Control Office Ref. No.

(j Isotope Form-1
APPLICATION FOR RADI0IS0 TOPE PROCUREMENT

1. Names of personnel to use isotope: .

Dept. Phone

Deht. Phone

Dept. Phone

Dept. Phone

Dept. Phone

All persons named must have submitted Isotope Forms 2, 4 and 6.

2. Radioisotope: millicurie(mci) amount:

3. Product Description:

4. Vendor:

5 Bldg. Room No.

b .
Location of use:

6. Area Survey Reports / Wipe Tests are current and have been submitted to Radiation
Control Office: Yes No .

7. Protocol No. for radioisotope project.

8. Signed: Date:
(Must be signed by your Area Radiological Control Supervisor)

9. Send completed ' forms to Kenyon D. Yoder. NOTE: An application should be
submitted for each isotope and/or chemi. cal form requested.

--...---.......-- .......-------------------

DO NOT FILL IN

Approved-Denied Date
Radiological Control Officer

Rzmarks

Film Badge or Dosimeter: Yes No Miles Lot Number

Form #4.090 (Rev. 12-78)



_ _ _ _ - _ _ - - .

Miles' Laboratories, Inc.
Isotope Form-2 (11/ 70)

STATEMENT OF TRAINING AND AGREEMENT
1. Name,

Dept.
! Type of Trainina:.

TYPE WHERE FORMAL ON THE JOB
TRAINED DURATION (ch one) (circle one)a) principles and practices of

radiation protection yes no yes no

b) radioactivity measurement, monitoring
techniques, and instruments yes no yes no

c) mathematics and calculations basic to1

use and measurement of radioactivity yes .no yes no

d) biological effects of radiation
i

yes no yes no
3. Formal courses (list all courses pertaining to isotopes):

Title of Course Where Trained Duration Course Content

-

4. Experience (actual use of isotopes)
'

Maximum Where experience
Pe Amount (me) nained Dura tion Type of Use

w

5. Remarks: (List any publications on reverse)
6. Supervisor's Statement: I have provided the below named individual with copies of,

1)the AEC license held by Miles Laboratories, Inc.,: 2)the current radiological control
handbook for Miles Laboratories, Inc., and 3)10CFR20, " Standards for Protection Against
Radiation", and verify that he has been advised of and understands the appropriate portions
of these documents.

Date Signed

!7. Statement of Agreement: The below named individual signifies that he has read and is I

willing to abide by the Miles Laboratories, Inc. , regulations governing the use of radio- I

isotopes and other sources of ionizing radiation. The undersigned agrees to comply strictly
with all such rules and regulations and hereby waives any right to recourse against Miles
Laboratories, Inc., for any damage whatsoever resulting from any failure to fully conform

3 with said regulations.
!

mte Signed

Form # 4.102 (Rev.ll-70)

,,,n- - - - - , - --,b..--,.-,,,n, , - .- , r - - - .--n-,., - - . - - - - . . . , - , . - - - --. -,----,,-n-----------



_ _ _ _ _ _ _ _ _ - _

Isotope Form # 3

i

() PROCEDURE FOR FILLING OUT ISOTOPE PERSONNEL FORMS
!

Note: The attached isotope forms must be completed and forwarded to the
Radiological Control Officer before any person can begin working
with radioactive material.

Form 2:

2. TYPE OF TRAINING: Circle yes only if previous training has been in a formal
academic course or if you have previously had experience working with iso-

,
topes. If you have had such training (in any of the four areas specified)

! list the place (school or company) and duration of training.

3. FORMAL COURSES: Fill in if you have had formal academic training.

4. EXPERIENCE: List the isotope (s) you have worked with, the maximum amount
used at any one time, where the work was done (school or company), how
long 'you worked with the isotope, and the type of study (drug tracer, etc.).

6. SIGNATURE: The Area Radiological Control Supervisor for your laboratory.

7. Sign and Date the sheet.

Form 4:fs

~

; 1, 2, 3, and 4 - fill in.

5. EXPOSURE HISTORY: List all previous employment (s) which involved exposure
to radiation and the-type of radiation employed (isotope, non-medical x-ray,

,

etc.).t~

I

|
6. The date(s) of the above employment (s).

7. The dates of exposure period (s).

12. Sign and Date the sheet.

8, 9, 10, 11 and 13 will be filled in by the Radiological Control Officer.

!
! Form 6:

Complete oniv if exposure will be to hard beta over 1.5 MeV, x-ray, or
gamma radiation.

i

Kenyon D. Yoder
,

Radiological Control Officer

O NOTE: It is Company policy that pregnant women are not allowed to work
with radioactive materials.

|

Form No. 4.914
_- _ _ _ . . . _ _ _ . _- _ . _ _ . . _ _ . _ . _ . . . . _ .- , . _ _ _ . _ _ , _ , _ _ _ _ _ _ . . . _ . _ _ _ _ _ _ _ . . _ . _ _ . _ _ __



Miles Laboratories, Inc.
Radiation Control Office
Isotope Form-4

i,

V
OCCUPATIONAL EXTERNAL RADIATION EXPOSURE HISTORY

IDENTIFICATION

1. Name ( Print - Last, First, Middle) 2. Social Security Number

3. Date of Birth (Month, Day, Year) 4. Age in Full Years (N)

OCCUPATIONAL EXPOSURE - PREVIOUS HISTORY

5. Previous Employments 6. Dates of 7. Periods
Involving Radiation Employment of 8. Whole Body 9. Insert one:
Exposure-Name and (from - to) Exposure (REM) Record or
Address Calculated

73
i I
O

10. Remarks: 11. Accumulated Occupa-
tional Dose - Total

12. Certification: I certify that the 13. Calculations - Permissible Dose
exposure history in columns 5, 6 Whole Body:
and 7 is correct and complete to (A) Permissible Accumulated
the best of my knowledge and belief. Dose = 5(N-18) REM=

(B) Total Exposure to Date
(Item 11) REM=

(C) Permissible Dose
REM=

Employee's Signature
14. Miles Laboratories, Inc.

fs
i ) Name of Licensee
\_J Date

Form No. 4.103 (12-77)



Miles Laboratories, Inc.
Radiation Control Office
Isotope Form-6,

(j

FILM BADGE REQUEST FORM

The following information is required for the assignment of a film badge to Miles
Laboratories personnel for radiation monitoring.

Date

Full Name

Social Secority Number

Date of Birth

Department Monthly Weekly
,

Department Account Number Phone Number

Ismediate Supervisor

Type of Radiation to which you will be exposed:

() Gamma: radioisotope which will be used.

Hard Beta: radioisotope which will be used.
-(NOTE: Film badges will not be issued to those persons using only
H-3, S-35, C-14, or Ca-45 because badges are not sensitive to low
energy beta emitters.)

Permanent assignment, or temporary
Have you previously been occupationally exposed to radiation at another place of
employment? Yes No If Yes, where and under what circumstances?.

Date on which you wish film badge service to begin

APPROVED: Date
(Must be signed by your Area Radiological Control Supervisor)

_____________________________________-_____

DO NOT FILL IN
Film Badge Assignment Badge Number

Type Frequency Date Assigned

Dosimeter
Beta Monthly

() Gamma, Total Body
Gamma, Ring Other

APPROVED:

Radiological Control Officer



Isotope Form # 7 (1 of 3)

O

.

PROTOCOLS FOR THE USE OF RADI0 ACTIVE MATERIALS

A protocol must be submitted for review by the Isotope Connittee. Users
cannot receive or use radioactive materials without an approved protocol
for their use. After receiving the completed application, the Isotope
Committee will review.and give its approval which will be based upon the
adequacy of the experience and ability of the applicant to cope with
hazards involved, the adequacy of equipment and facilities, and the
thoroughness and attention given to safety procedures.

After approval, the Area Radiological Control Supervisor will receive a
copy of the approved protocol with the user project number. This number
will need to be used on the isotope procurement form for all subsequent
requisitioning of isotopes for the project. It will be his/her respon-
sibility to see that all personnel under his/her direction observe safe
procedures and make proper use of all personnel and laboratory monitoring

O reciiities eveiiebie- serety Procedures aot ro'io ed wiii be cause for
denial of isotope procurement until situation is corrected.

The following guidelines should be used in preparing protocols:

1. A separate protocol should be submitted for each
completely different study.

2. One protocol is sufficient for several compounds
if the compounds are to be used in the same study
under essentially identical conditions.

3. Responses should be concise and definitive of the
project. Protocols which are too general will be
returned for clarification.

- 4. Projects relocated to new work areas and other
significant changes will require an amendment to
the approved protocol detailing these changes.

1/79

O
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Miles Laboratories Inc. Project No.
Radiation Control Office
Isotope Form-7 (2 of 3)

PROTOCOL FOR RADI0 ISOTOPE USE

Department /
Section Name: Bldg / Room:

Project Title:

Staff member in charge: Phone:
Principal. User of radioactive material:
List all other users who will participate in this project:

. . - -

Radioisotope Chemical Physical Intended Quantity
to be used form form millicuries

_=

0
_

Sealed Sources (permanently encapsulated) Yes No

I affirm that the foregoing facts are correct to the best of my knowledge and
that I shall conduct and/or supervise the described work with full regard for
the safety of those engaged in the work and of the general public. I have
received and read a copy of the Radioisotope Guidelines Handbook, describing
the responsibilities, procedures, and regulations governing the safe use of
radioisotopes at Miles Laboratories, Inc. and understand that I am to abide
by the policy contained therein.

Signed , Applicant Date

The Miles Radioisotope Committee (grants - denies) permission to proceed with
this project, obtain material requested herein and to use it as described in
this application.

Signed , R.C.0. Date() Isotope Conmittee
_

9



_ _ _ _ _ _ _ _ _ _ - _ _ _ _ - _ _

.*
'

Isotope form 4 (3 of 3)*

/~3 Of5CRIPTION OF RADIO 150 TOPE USE
t 4

V
I. Ot$CRIPTION OF PROJECT

Provide a brief description of the expertsent and outline purpose and/or objectives.

.

11. LXmAi!ON OF tsPERIN NI
An esttadte as to duretton of the total project and time invo?ved in particular phases should be
made (such as time involved from tagging animals to subsequent sacrtf tce or the time an isotope
would be used in,a spectfic espertment).

Ill. WORK AktAS
List the laboratortes or areas where work involving the redlots tope will be performed. Cassent.

on the equipment.factit tles and general condition of the work areas including such ()tngs as
interface with other work, if any, being performed in the area.

IV. USE OF ANIMALS
List kind of animell to be used, apprestaate number per emperiment. dose in microcurtes/antmal,
where tagged animals will be housed and how long.

V. USE Of 150T0Ft5

[] a. Tracer uses
t If a stock solutton of a radictsotope is to be diluted or separated into aliquots. this

| process should be described giving I) solvent. 2) subsequent allquot amounts and 3) facility
where this is to be performed (hood, etc.). All allquots should be properly marked and labeled.

,

I

\
*

i

b. Production. Labelling, or Purification
Will trittated water, carbon dtostde, or airborne todtne occur during the use of this

material. {

|
c. Sealed Sources 1

j A description of how the source is to be secured. shielded and the dose rate espected in
the general area of use.

VI. HANDLING PROCEDURE 5
Handling procedures such as use of gloves, lab Coats. shielding, tongs, marking tape, absorbent
paper, etc. Should be specified.

! |

) VII. 5f0 RAGE AntA5
3 Specify where (room number and/or refrigerator. hood, cabinet, etc.), type of container (if

shielding is to be used), and in what form the isotopes are to be stored.
,
.

,

f
'

Vill. HADIAi!ON SURVEV5
What instrumpnts are avellable to be used for surveying the lab and personnel during the esperiment.
Gamma emitters G-M Survey heter wipe test and film badges. 8 eta emitters . surface wipe test.
Indicate frequency and individual primarily responsible for conducting survey,,

t

I |
.

14 14 VRIPfl0N OF ALL CHEMICAL A40 810t0GICAL n.A$tt D!$P05At
) Indicate empected redto.ictive waste products, solids, animals, aerosols, particulates and chemical i

forms of Itquid. !
I I

?

., _ _ _ _ Form No. P.363 (12 79)
_
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Isotope Form # 9
,

RADI0 ISOTOPE DISPOSAL RECORD

br-
Date: Isotope:

User's name and department:

Identification of waste container:

combustible non-combustible
Type of waste (circle one): liquid solid solid

Description of contents:

Chemical contents:
(principal solvent, reagent, and/or most toxic form)

Radioactivity 5fmaterial: (microcurie)
(show calculations below or indicate basis of estimation)

l

O

'

|

|

|'

|

DO NOT WRITE BELOW COLLECTION AREA USE ONLY
______________ ,.___________________________

Date received from usem By
,,

* Method of disposal:

Date of disposal:

Radioactivity at time of disposal (pCi):

Contents verified by: Packaging verified by

f{]) * Indicate number assigned to barrel removed by Nuclear Engineering Co., Inc., or
incineration'in Miles crematorium (Bldg. 9).

Form 4.395 (Rev. 8-80)

.

' ' " * ** -

. . .
, , _ ,



__ _______________ __- -

Isotope Form # 10

-

-

-

Isotope Inventory

Name of Area' Radiological Control Supervisor:
__

Area or Department of Supervision:

Inventory at the end of the Quarter,-19

Inventory of Radioactive Compounds:

Millicurie (mci) Quantity *

Isotope Label Original Material Stored Waste

3H' I
J

lie C

32p

51Cr

57Co ~O
59 pe

1251

1311

|
|

|
|

Inventory of Permanently Encapsulated Sealed Sources:

Radionuclide Activity (millicurie) |

|
|

Date: Signed by:

ronu e 4.ses tarv. ine
4-- - . .-

.. _ _ _ .. ,.



Isotope Form i 14

q''
DETERMINATION OF URINARY TRITIATED WATER

NAME OF USER

DESCRIPTION OF USE OF TRITIUM:

METHOD OF MONITORING:

Before handling tritium, the prospective user will collect a urine specimen
which will serve as background for specimens collected during tritium use.

During the period of tritium handling, the tritium user will collect 24-hour
total, pooled urine samples, record below each 24-hour volume and submit to the
radiation control office, a 5 ml aliquot of each 24-hour urine and the background
specimen. One ml of each 24-hour sample will be transferred to a Wheaton vial
containing 14 ml XDC scintillator (8% w/v naphthalene,1% PP0, 0.05% dimethyl
P0 POP in a 1:3:3 mixture of xylene, dioxane, ethylene glycol monoethyl ether) and
counted three times in a Packard Tricarb Model 3375 for 5 minutes or to 10,000("T counts.

\_)

Exposure of workers to air containing HT0 vapor at the NRC recommended
occupational MPC level will produce tritium activity of about 28 pCi/ liter or
28 nCi/ml (62,160 DPM/ml) of' urine.

COUNTING DATA:

Sample No. & Da'te Vol/24 hr Urine Counting Urine Urine Total 3Hof Collection Urine CPM /ml Efficiency DPM/ml nCi/ml Excreted

1

l
|

|
i

()
iDate Monitored by

.

Form No. 4.922
-..

-*
-- _ ,

- - - - - - - - - , . . - - . , . , , -



_ _ _ _ _ _ _ . . . _ ..______

Isotopa Farn i 16

DESCRIPTION OF SEALED SOURCE,

.

ISOTOPE HC QUANTITY

LOCATION. USER

-DESCRIPTION:

O
_ _ _ _ _DO NOT _ WRITE BELOW _ _ _ _

-

.

' SEALED SOURCE NUMBER

LEAK TEST REQUIRED

FREQUENCY ; MONTHS: .

.

METHOD OF LE5K TESTING:
$

$ $

i

: C
I Form # 4.400 (12-70)
;

a

* .- - - _ . . ,, _

t 4-+ -9W -w-w t --e-- - - - - -w-- ---,- T et npew vvw-y' w w-D---- m -*-+-g-- -- -9m----- eww---Pe= y-r-r-wyt=-- *99- --_w
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Isotope Form # 18
AREA SURVEY REPORT

(Wine Test)
,o EXAMPLE(! Procedure:

Each numbered area, and those others which may be appropriate at a given
time, will be wipe tested ment 4fy. A 25 mm.-50 mm. (1-2 inch) diameter Whatman
No. I filter paper disk moistened with 0.9% sodium chloride is wiped across a

2representative area (approximately 100 cm ). The paper disk is placed into
bottom of disposable plastic counting tube and placed in counting well of
Gammacord II and counted at optimum counting position. Each sample is counted
three times for a minimum of five minutes and recorded below. A wipe test is
defined as negative unless the observed count rate (in CPM) is more than three
times background. count rate. . Any area fouttd to be contaminated is 'decontam-
inated by an approved procedure. Resurvey the area after cleaning and record
in table below.

Room Layout: Room Number: 2107 (APRD)

Bldg. 9, Floor 1, Wing 2

g .-
e

~

( 3 1

; 4 2- _. d _

' L_J6 E-] y t3
centrifuge

,

Area Isotope Before After* Area Isotope Before After*

Background 20 CPM 22
1 125 7I 29
2 " 30 8
3 "

22 9
4 " 21 10
5 "

35 11
6 a 124 41 12

*af ter deco'ntamination with soap & water, count-off

t0
V DATE: SIGNED:

.

, . . ._ . . _ _ _. - - - - - = = . -



Isotope Form i 19
AREA SURVEY REPORT

( (G-M Survey Reading)
(3/

EXAMPLEProcedure:
Each designated area is to be surveyed weekly with a geiger counter

containing an end window thickness of no more than 1.4 - 2.0 mg/cm . This2

instrument must have been calibrated against a known I-125 or I-129 reference
Indicated readings will be recorded, while actual exposure will besource.

determined from the calibration factor for the probe.
In searching for contaminated surfaces, the probe should be moved slowly

over the surface approximately 1 inch above the surface (to prevent contam-
ination of the probe). Areas indicating contamination above background will
require a subsequent wipe test.

General area surveys are best performed by holding the detector away
from the body at waist level and tracing a systematic path through the area,
noting any rise in radiation level and marking these spots either directly
with chalk or on the diagram below. Radiation levels above background will
require determination of direction of source and reason for elevated readings.
Background readings away from work areas will normally range from 0.01 - 0.02
millirem / hour (mR/hr).

Mishawaka Plant
Room Layout: Room Number: Inst. Prod. Test Area

4 5 6
_

(
s- .

__ . _ _ . . . _ . . --

3 2 1

Instrument Calibration: direct readout
Indicated Actual Distance Type of Recommended

Area reading exposure from source source correction

Background 0.03 mR/hr same --

129---
--

n n- 1371 2 ft. I& Cs None" " " " "2
" " " " "3
" " " " "4
" " " " "5
" " " " "6

p's.-)

DATE: SIGNATURE :

, - . . .
. - . _. --



Isotope Fora # 20

EXAMPLE
O Radioisotope Area Survey Report Date:
U

Area Monitored: TRD-1 Signed:

f f |
~

7 9
_

.

Room No. Room No. j,

\ 1202 A 1202 B /

2
_

f 1 8 11

MN\\\\\\'\\\\\\\\x\\\\\\\\TN\\M\\\\TNE35$ [rd

_, ,
7 f

3

5

-

6

g| 3 4

'
| t | | |

_
Room No. 1201

Each numbered area and others which may be appropriate at a given time, will
be wipe tested as specif' icd. A 5 cm. diameter Whatman No. I filter paper disc, or
one cut to fit ascintillationvial,-ismoistenedwith50gethanol'andwiped
accross each specified area covering a sampling of 100 cm.. The paper is placed in
a scintillation vial containing the appropriate liquid seintillation fluid. The
samples are counted three times in a liquid scintillation cgunter g r 5 minutes orto 10,000 counts in a configuration such as to detect both 11 and C. An
appropriate blank from a noncontaminated area vill be counted and compared to
sample areas. A wipe test will be defined as negative unless the observed count
rate is in excess of three times the background count rate. Contaminated areas are
to be scrubbed down with soap and water, commercial decontamination preparations,
50% ethanol, or other solvents appropriate to the contaminant. The decontaminated
areas are recounted and recorded on this report. Retain a copy of this report and
sendoriginaltothyRadiationControlOffice.3 I 3 3 3H C CPM H' H C CPM HArea Before After" Area Before After"

BK 54 47 38 5 63 59 -

1 139 52 52 6 84 78 -

2 59 44 - 7 210 56 58

3 55 48 8 354 49 67-

4 72 53 -

9 102 51 40

a. after decontamination with ethanol, count-off & water
, . - - - . . - .. . . . - . .-

- . . ~ . - , .. ~. ,



Izotcpn F:ra # 21

AIR SAMPLING - I-125

(/ procedures Date:

Evaluation of concentration of airborne radioactivity is performed by drawing a measured amount of air
through a system of charcoal filters. Charcoal f11ters ranging in size from 25 mm.- 47 aus. are acceptable.
Af ter the collection period, the filter paper may be rolled and placed in the bottom of a disposable counting
tube. Care should be taken to count all samples at the optism counting position for the detettor. C-co rd
1 & 11 contain a 2" Nat crystal and will not efficiently count a paper disk targer than 2 inches. The counting
efficiency of the instrument needs to be determined against a known (NgS traceable) quantity of 1-125 for
accurate determination of the activity level. Air volume through the filtering system needs to be determined
in al/ min. The sample should be counted to give a statistical accuracy of 121

CALCULATION CPM SAMPLE - CPM BACKGROUND
OF FLOW GATE I SAMPLING TIME X INST. EFFtCIENCY X 2.22 X 105 DPM/uCi

"

CONCENTRATION: (al/ min) (no. of min) (IE) (2.22 X 106 DPM/vC1)

The maximum permissible airborne concentrations for 1-125 as listed in 10CFR20 are as follows:

Restricted areas (occupational): 5 x 104 6C1/ml
Unrestricted areas (non-occupational): 8 x 10-31 uC1/ml

Licensees are allowed to average airborne concentrations in non-occupational areas over a period of
one year. When air levels are greater than maxiatas limit, monitoring should continue until levels are
found to be less than the maximum limit.
Description of Areas

Area 1: _ , , , _ _ _ __ , , __

Area 23
_ _ _ _ _ __ _

Area 1
--. . . . _

AN '8
_ - _ . . _ . . _.. . _ . . . . _ . . . . . . ..

M:
Date of last lodination:

.. Gamunaccrd Efficien.v.: . . - ~

\j Flow rate ___ (al/ min.) Background CPM:

Sampling time _(ain.)
Room Monitor

Gross Net Found Conc'n- Faund ConcentrationArea Time CpH gpg gvCg7,99 , $ ,yg.9dCi/mi

-

Exhaust Stark Monitor
Gross Net Found Cone'n Found ConcentrationArea Time cpH cyg ( t,cg /,1 ) * 8 a 10-ta Cl/alu

_. . . . _ . . . . - - . . . _

._

_ _-

h)

16507
SICNATURE:

, _ _ . . . . . _ . _ . _. _ . . _- .. -- .- -- ,, . - - -



Miles Laboratories. Inc.
(l Radiation Control Office
'y' Isotope Form-22 '

'

THYROID MONITORING

METHOD OF MONITORING:

Take one of the appropriate mock I-125 standards and place in thyroid
phantom. Position 2" diameter Nal scintillation detector probe against
surface and count for 1 minute. Remove standard and determine background
level of phantom. Record standard counts. To measure an individual's
thyroid, first count a clean area of body (e.g. forearm) and record as
background. Then position detector probe against neck at position closest
to right lobe of thyroid. Count one minute, record and then repeat
procedure for left lobe.

ACTION LEVELS:

0.010pCi increase over previous weekly measurement requires an evaluation
of work activities.

0.12uci total thyroid burden is action point under NRC Regulatory Guide 8.20.
0.72-0.8pCi total thyroid burden is a reportable incident to NRC.

CALCULATION:

Activity in Thyroid (pCi) = Activity of standard (uCi) x
Net P of n dp

COUNTING DATA:

Calibration: pCi Activity of standard (12si)(1291)(mock 12sI) = Net CPM.
[ Circle One]

liser Background: CPM

LJser Name Lobe Gross CPM Net CPM Burden (pCi) Remarks

. _ _ _ _ _

_ . _ . . _ _ _ _ _ _ _ _ .

!
Signature _,.___ Date

w"' "*:_P?- _

. , . _ _,,


