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Item 5. Radioactive Material
Element and Mass No.  Chemical/Physical Form Max Activity Relative Use

on Hand

Phosphorus- 32 Organic and Inorganic

Liquids non-voiatile) 50 mCi Less often
lodine-125 Nal and Proteins 50 mCi Most often
Sulfur- 35 Organic and Inorganic 150 mCi Very rare

Liquids (non-volatile)
Tritum (H-3) Pharmaceutical Agents 100 mCi Most often
Carbon- 14 Pharmaceutical Agents 50 mCi Most often

ltem 6. Purpose for which licensed material will be used.

All radionuclides usec will be used in microcurie amounts as labelled nucleotides and
organ.c compounds in microbiological and biochemical in vitro studies. The 1-125 will be
used in RIA and receptor binding assays, and in low amounts for labelling molecules.
The P-32 will be used occasionally in millicurie amounts for labelling molecules.



Item 7.a.

CURRICULUM VITAE

NAME: Robert U. Johnson

DEPARTMENT: Environmental Heaith andt Safety, University Health Services
TITLE: Din ctor, Radiological Services and Assistant Radiation Safety Officer
DATE/PLACE OF BIRTH: September 26,1928; Beverly, MA

CITIZENSHIP: United States

HOME ADDRESS: 31 Chipman Road; Beverly, MA

ACADEMIC TRAINING:

: Discioli
Science
B.S. Chemistry

POSITIONS HELD:

Director, Radiological Services &
Assistant Rad. Safety Officer

Assistant Rudiation Safety Officer

Acting Radiation Safety Officer
Radiation Safety Officer
Radiochemist

MISCELLANEOUS

Laboratory Instructor
Consultant

US. Army

Institution Da
Beverly High School 1946
Northeastern University 1951
University Health Services 1959...
Cambridge, MA

Mass. General Hospital 1963. -
Boston, MA

Mass. General Hospital 1965-1966
Boston Bio-Medical Research Inst.  1969---
US.AEC. Raw Materials 1954-1959
Development Lab (Nat'l Lead Co.)

Winchester, MA

New England Roentgen Society 1964---

MA Nuclear Incident Advisory Team 1963

Cambridge Nuclear Co. 1961-1971
Boston University 1971---
Children's Hospital Med. Center 1971---
Classification & Assignment Sgt. 1951-1954

(Korean Veteran)




Tiem 7.a( wnt)

Profe.sional Affiliation

Member, Radioisotope Committee

ADDITIONAL POSITIONS:

Health Physics Sociciy (Nat'l &
Local Chapters)

Boston Medical Physics Society
Conf. on Radiological Health

Harvard University, Mass. General Hospital, Retina
Foundation, Boston Biomedical Research Institute,
Children's Hospital Medical Center, Peter Bent
Brigham Hospital (ex officio), Beth Isreal Hospital

Rudiation Safety Consultant:

e Do

-5

Micro-Dynamics Inc. Woburn, MA 01801

Millipoce Filter Corp., Bedford, MA 01730

Gamma Diagnostic Laboratories, Attleboro
Falls, 02763

KOR, Cambridge, MA 02140

Nuclear International Co. Waltham, MA
1974-1980 (Business Terminated)

Veterans Administration Hospital, West
Roxbury, MA



item 7.b.

Curriculum Vitae

Tsutomu Kawata
Education
April 1969 - March 1972

Sapporo Asahigaoka Municipal High School
Hokkaido, Japan

April 1973 - March 1977
Faculty of Pharmaceutical Science
Hokkaido University
Hokkaido, Japan

April 1977 - March 1982
Division of Pharmaceutical Science
Graduate School
Hokkaido University
Hokkaido, Japan
Ph.D. in Pharmaceiitical Science

Employment

August 1988 - present
Senior Scientist, Eisai Research Institute of Boston, Inc.
128 Spring Street
Lexington, MA 02173

April 1982 - July 1988
Research Pharmacologist
Tsukuba Research Laboratories
Second Exploratory Drug Research Division
Eisai Co., Ltd.
Ibaraki, Japan

. b Activi

1982 - 1987 Research on anti-diabetic drugs
1987-present Research on PAF antagonist for therapy of disseminated
intravascular coagulation and endotoxic shock.

Special Qualifica
July 1977 Qualified Pharmacist (No. 164855) under Japanese law
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7.b. (cont.)

Tsutomu Kawata

Hokkaido University
5 Years
3H: Carbohydrates
14C: Carbohydrates,
125); insulin
3H and 14C were used as in vivo probes to investigate the

carbohydrate metabolism in rats.
125) was used to measure the serum insulin content of rats in vivo.

Tsukuba Research Laboratories
6 Years
3H: Carbohydrates, Pharmaceuticals
14C: Carbohydrates
125); Insulin, Cyclic- AMP
3H and 14C were used as in vivo probes 1o investigate the

carbohydrate metabolism in rals. 3H was used to measure binding of
pharmaceuticals to biological receptors in vitro.

125) was used to measure the insuiin and c-AMP content in the plasma
of rats in vivo.

Professional Sociat
1977 - present  The Japanese Biochemical Society

1982 - present  Japan Diabetic Society
1985 - present  Japan Obesity Society

Iheses

Ph.D. (1982) "Hormonal regulation of glucose metabolism in tumor-

M.S.

bearing rats"
(1979) "Influence of tubercle bacillus on adrenergic regulation in
rats"

Publicati

T. Kawata and K. ltaya: Effect of reserpinization on insulin secretion in the rat.
J. Pharm. Pharmacol., 34; 377-380 (1982).

T. Kawata and K. ltaya: Potentiation of insulin secretory response of rats by
BCG injection. Japan J. Pharmacol., 32, 255-262 (1982).




ltem 7.b. (cont.)
Tsutomu Kawata

T. Kawata and K. ltaya: Potentiation of insulin respense of rats by cell wall
skeleton extracted from BCG cell wall., Japan J. Pharmacol., 32; 929-931
(1982)

T. Kawata and M. Ui : "Glycogen synthase" "Branching enzyme" In: S. Baba,
et al., (ed) : Rinsho Kouso handbook. Kedansha, 239-240, 560-561 (1982)

H. Kawashima, J. Nagaoka, T. Kawata and T. Wakabayashi, "E-0713, a new
antidiabetic agent, improves glucose tolerance and increases glucose-
stimulated insulin response in diabetic animals." Proceedings of the Second
International Symposium on Treatment of Diabetes Mellitus, Nagoya,
Excerpta iMedica, Amsterdam-New York-Oxford 307-311 (1987)

H. Kawashima, J. Nagaoka, T. Kawata and |. Yamatsu: Improvement of
glucose intolerance in diabetic animals by E-0713, a new antidiabetic agent.
manuscript submitted

Patents

Carboximide derivative

S. Souda, K. Miyake, T. Wakabayashi, H. Kawashima, K. Usuki, T, Kawata, J.
Nagaoka and N. Nagaoka, Jpn. Kokai Tokkyo Koho, JP 60204784 (Cl.
C07C401/12) 16 Oct. 1985

Guanidinobenzoate derivative

S. Souda, N. Shimomura, N. Ueda, S. Miyazawa, T. Yamanaka, K. Miyamoto,
I. Hishinuma, J. Nagakawa, N. Nagaoka, H. Kawashima, T. Kawata, J.
Nagaoka and T. Wakabayashi. Jpn. Kokai Tokkyo Koho, JP 62155253 (ClI.
C07C147/437 10 July 1987

Presentations

T. Kawata and K. ltaya "Regulation of glucose metabolism in Freund's
complete adjuvant treated rats." The 50th Annual Meeting of the Japanese
Biochemical Society (4D-P4), 1978

T. Kawata and K. Itaya and M. Ui "Change of glucose metabolism and the
regulation by hormones in tumor bearing rats." The 52nd Annual Meeting of
The Japanese Biochemical Society (1E-a4) 1980

T. Kawata and K. Itaya "Effects of glucagon and epinephrine on
gluconeogenic activity in the early stage of tumor growth in rats. The 53rd
Annual Meeting of The Japanese Biochemical Society (1c-a9) 1981



Item 7.b. (cont.)
Tsutomu Kawata

T. Kawata and K. ltaya "Adrenal cortex hormone-induced accumulation of liver
glycogen in the early stage of tumor growth in rats. The 53rd Annual Meeting
of The Japanese Biochemical Society (1c-a8) 1981

J. Nagaoka, K. Usuki, N. Nagaoka, T. Kawata, K. Sugiyama and H. "Glucose
tolerance improved by carboxylic acid derivative (E-0713)." The 27th Annual
Meeting of Japan Diabetic Society (A320) 1983

H. Kawashima, J. Nagaoka, N. Nagaoka, T. Kawata and T. Wakabayashi. "A
new antidiabetic agent (E-0713) improves impaired glucose tolerance in
diabetic models." lupar 9th International congress of Pharmacology, London
(1886) 1984

T. Kawata, H. Kawashima, J Nagaoka and T. Wakabayashi "The action of E-
0713 on epinephrine-induced hyperglycemia and increase of glucose
turnover rate." The 28th Annual Meeting of Japan Diabetic Society (E306)
1985

H. Kawashima, J. Nagaoka, T. Kawata and T. Wakabayashi "E-0713, a new
antidiabetic agent, improves glucose intolerance and increases glucose-
stimulated insulin response in diabetic models." The Second International
Symposium on Treatment of Diabetes Mellitus, Nagoya (P50) 1985

T. Kawata, J. Nagaoka, H. Kawashima and T. Wakabayashi. "Insulin secretory
response increased by E-0713 in ob/ob mice." The 29th Annual Meeting of
Japan Diabetic Society (C212) 1983
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Item 8. Training for Individuals Working in or Frequenting Restricted Areas.

The training procedures that are to be used at ERI will be those guidelines set in
the RADIATION SAFETY GUIDE provided as Attachment V in this application
packet. Specifica'ly, pages 7 through 15 in appendices 1, 2, and 3 of the
RADIATION SAFETY GUIDE provides the details of the training of all individuals
who work with or frequent the restricted radioactive use area. All personnel at
ERI will be required to read and be aware of the radiation safety guidelines

established in the RADIATION SAFETY GUIDE.

All investigators requesting the use of radioactive materials must submit the
completed Application for use of Radionuclides form exemplified on page 8 of
the RADIATION SAFETY GUIDE.

Kll trained personnel and requesting investigators will be required to take a
written examination as par of the training procedure. Sample questions from
the Radiation Safety Training exam and the correct answers are provided as
Attachment Il.a. A grade of 70% is passing. individuals who fail the exam are
given specific instruction in the areas of their deficiencies and re-tested within
one week.

A course instruction is to be provided by ERI's consultant Mr. Robert U.
Johnson. See Iltem 7.a. for a detailed curriculum vitae.



Application for Byproduct Material License to NRC
Eisai Research Institute of Boston

Attachment Il.a.

Questions from Sample Test

1.

3-5.

10.

11.

12

13.

14

15.

Define the following terms:

Half Value Layer

Rem

ALARA

"Caution” Radioactive Materials Sign
[ Factor

moom>»

What are the three basic factors to minimize personal exposure when working with radioactive
materials ?

A 137 Cs source is determined to be 30 mCi. The [ is 3.3 R/hr/me/em and its half value layer in lead

is 0.65 cm

3. What is the unshielded dose rate from the 30 mCi source at 40 cm ?

4. How much lead must be used as shielding to reduce the dose rate to 2 mr/hr at 40 cm ?

S. Caleulate the additional distance necessary to reduce the dose rate to 2 mr/hr rather than
using shielding.

NRC regulations require wipe tests of sealed sources at six month intervals. The pernnissible level
of contamination on the wipe is 5 x 107 HCi. A wipe indicates 110 counts per minute at 20 %
counting efficiency. Is this within the permissible limit ? If not, what corrective action should be
taken ?

Define the term half lite and give th.. half life of Ce-137.

What document is entitled, "Notices, Instructions and reports to Workers", and what information
does this document provide to you ? What NRC form referred to in the document must be situated
so that a worker may see it coming . and going from work ?

Describe what is meant be natural background.

What is the maximum permissible dose that you are allowed 1o receive quarterly to the whole body
and to the extremities ?

Describe gamma radiation and some of the important properties of gamma emitters.

What is the significance of a once-in-a-lifetime dose of 25 Rem ? What is meant by LLD50 and what
dose is generally conceded to be LD50 ? What might be done if this dose is exceeded ?

Name two incidents which require reporting to the NRC.

What is meant be the calibration of a survey meter and what conditions are required for a calibrated
meter ?

What is the maximum permissible dose allowed for an unrestricted area and what must be done if
this condition is exceeded ?
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Attachment Il.a. (cont.)

Questions from Sample Test (cont.)

Answers

1-A. The thickness of lead necessary 1o reduce the dose rate by a factor of two.

1-B.  Abbreviation for Roentgen Equivalent Man
Absorbed Dose (Rads) x Quality Factor = Dose Equivalent (Rem)

1-C. As Low As Reasonably Achievable. Term coined by the NRC, the basic factor for maintaining low
exposures and releases, and by which any dose exceeding 10% of the permissible dose requires
an investigation.

1-D.  Required 10 be posted in rooms or areas in which radioactive materials are used or ctored in an
amount exceeding the quantities expressed in 10-CFR-20, Appendix "C".

1-E. The basic factor for calculation of gamma dosage in R‘hr/mCilem Calculated from the energies of
the gamma rays of the particular radionuclide and the disintegration scheme.

2 Time, distance, and shielding.

3. 61.9 mr/hr

4 4947 HVL or 3.216 cm

8. 2225 cm.

6 110 ¢/m @ 20% efficiency = 550 d/m = 0.000248 uCi, which is less than 5% of permissible.

7. The half life of any radionuclide is the time which it takes to decay to one half of its original
radioactive amount. The half life of Cs-137 is ca. 30 years.

8 Irstructions to Workers may be found in 10-CFR-19.12 and provides information regarding the
requirement for training, following the regulations of the Nuclear Regulatory Commission, and
reporting of any incidents or unusual procedures. It also covers the rights of the worker to know any
Gxposure or bio-a=say results. NRC #3, which contains information of the responsibilities of the
licensee and user and the right to report any uncorrected violations to the NRC. The telephone
number of each regional office is contained on this document.

9. Natural background is radiation constantly present in the environment as the result of cosmic
radiation, naturally occurring activity in the body and in inanimate ma‘erials.

10.  The maximum permissible whole body dose is 1.25 Rem/quarter year and 18.75 Rem/quarter year
1o the extremities.

11, Gamma rays are electromagnetic radiations emitted by the radioactive nuclei as packets of energy,
called photons. They are of extremely short wave length and high frequencies. Gammas require
metallic (Pb) lead shielding, and dosage is minimized by inverse square law.
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Attachment Il.a. (cont.)

Answers (cont.)

12.

13

14,

18.

This is a rarely used regulation that enables a worker 10 receive up 10 25 Rem in the event of a
lite-saving emergency. LD50 signifies that 50% of the personnel receiving such a dose would die.
The does generally conceeded to be at LDS0 is 650 Rem 1o the whole body. If one received such a
dose, a bone marrow transplant would possibly enable the recipient 1o recover.

Any loss of radioactive material or exposures exceeding the permissible levels must be reported o
the Nuc. Reg. Commission. Also, any release of radioactivity in excess of permissible limits and any
damage to property.

A survey meter must be “calibrated" so that any measured dose rates is a true indication of the dose
rate. Thie calibration must be performed on a sche-ules basis with records maintained of the
calibration. Any deviation from the true dose rate must be noted on a calibration chart or graph
attached 1o the instrument. The calibration is carried out on two p oints on each scale separated by
at least 50% of the scale. It must be also calibrated after each repair before being used.

The maximum dose rate allowed in an unrestricted area is 2 mr/hr at any time during use and less
than 100 mr total in 7 consecutive days. However, shielding would be used whenever possible 10
rectice the dose rate to a minimum level in accordance with ALARA.
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Attachment I

tem 9. Facilities

Floor plans of the ERI facilities on the second floor at 128 Spring Street,
Lexington, MA are attached. The laboratory areas in which radioisotopes will
be used are indicated.

Features

1. Floor covering: Sealed tile or equivalent.

2. Working surfaces: Formica, epoxy coated stone or equivalent;
absorbent, plastic-backed paper will be used at all
times.

3. Hoods: Impervious surfaces; with minumum of 100 linear feet
per minute air flow across the front of the hood
opening with the windows at normal height.

4. lodination lodinations will be cone in a hood or mini-hood

Facilities equipped with an adequate activated charcoal filter
in the exhaust system.

5. Security The entire company facility is separately secured on

a 24 hour basis. Access during business hours is
monitored by administrative staff. Evening access is
controlled by key issued to certain company
personnel. The lab areas are segregated from the
office areas and only authorized personnel are
allowed into the labs. Lab doors are locked at night
and at other times if no one is present in the labs. An
alarm system is armed when no employee is in the
facility.
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Attachment IV

item 9. Radiation Detection Equipment and Calibration

Radiation Detection Equipment
1. Geiger-Muelier Survey Instrument.
Model: Ludlum Mode: 3 or equivalent.
Use: Monitoring the use of I-125 and P-32.
Range: 0.025 to 200 mr/hr.
Calibration: to Ra-226. See following page for procedure.

Check: Check source.

2. Liquid Scintillasion Counting Spectrometer
Model: Beckman LS5000 TA.

Use: Experimental analysis and analysis of contamination
smears.

Range: 30 cpm/sample to 10,000,000 cpm/sample.
For tritium 50 dpm/sample detectable limit.
For C-14, I1-125, P-32, 100 dpm/sample detectable
limit.

Calibration: As required, by use of standard radionuclide
sources, e.9., NEN cat. no. NES-202 or NES-203.

Check: At least weekly, with one or more of the standard sources
named above.
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Attachment IV(cont.).

ltem 9.

Calibration Procedure

Geiger-Mueller Survey meter

Vendor: Mr. Robert Johnson
Independent Consultant (and Harvard University Radiation Safety
Officer)
Approved through Harvard University Broad License
(C.V. enclosed at the end of this attachment.)

The survey instruments are calibrated routinely every six months using 50 mCi,
5 mCi, and .05 mCi Ra-226 gamma "instrument calibration' sources. The
exposure rate has veen determined by the vendor, using ionization chambers
whose calibration is traceable to the National Bureau of Standards. The typical
procedure is as follows:

1. The instrument is placed in a free air uniform gamma field of the calibrator
where the exposure rate corresponds to the mid-scale reading of the
meter cn a given range setting, and calibrated at the midpoint. The
exposure rate is.determined by a Victoreen R-chamber of an appropriate
range.

2. The instrument is then placed in the gamma field at exposure rates
corresponding to one third of the full scale and two thirds of the full scale
reading. If the meter readings at either of ihese two points differ from the
true exposure rate by more than 10%, the roeter is adjusted by repeating
steps 1. and 2. until the meter is within 10%.

3. Steps 1. and 2. are performed for all range settings of the instrument
which can be calibrated with this source.

4. A calibration label is affixed to the instrument, specifying the ranges that
have been calibrated and the date of calibration.

5. A certificate of calibration (sample sheet on following page) is provided for
each instrument calibrated. Calibration certificates are kept at the
company for a minimum of two years.
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EISAl RESEARCH INSTITUTE OF BOSTON, INC.

N SAFETY GUIDE

RADIATIO

AUGUST 15, 1988

Approved:

7 Suto mu A bnTES

Tsutomu Kawata, Ph. D.
Radiation Safety Officer
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Eisai Research Institute of Bosion, Inc. Radiation Safety Guide

INTRODUCTION

All uses of radioactive material at ERIBI are controlled by the radiation protection
program.

NO WORK WITH SOURCES OF IONIZING RADIATION CAN
BE INITIATED UNLESS AUTHORIZATION HAS BEEN
OBTAINED FROM THE RADIATION SAFETY OFFICER.

All uses of ionizing radiation (except ultra-violat radiation) in Mascachusetts are
controlled and regulated by the U.S. Nuclear Regulatory Commission (NRC). ERIBI
has received a license from the NRC to use limited amounts of radioactive material in
bioiogical research. We have established a radiation safety program to give the
necessary assurances to the NRC as well as the company management that all
potentially hazardous sources of radiation will be used safely.

This guide describes the organization of the program and specifies the
regulations, policies and procedures and practices which are to be followed in using
radiation sources at ERIBI. The guide was presented to the NRC as describing the
ERIBI radiation safety program. It was accepted as such and so referenced in the
license subsequently issued. Consequently, the guide is a legal document governing
all uses of radiaiion at ERIBI.

It is ERIBI's policy to encourage the use of radiation where appropriate, but

always with the insistence that there be no ynwarranted radiation exposure; thus, due

regard must always be given to the safety and welfare of the radiation workers and
thje general population as well as to the protection of ERIBI property and liability. The
ERIBI operational policy places ultimate responsibility on the person who is
supervising the use of radiation sources. These supervisors can satisfy their
responbilities by adhering to this guide and by requesting assistance from the
Radiation Safety Officer (RS0Q) when there are questions or suspected problems.

This guide is organized in the following manner:

Section| - General description of the ERIBI Radiation
Safety Program, Organization and Responsibilities

Section2 - Detailed Procedures and Practices
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1. Description of the ER! 8| Radiation Safety Program
There are three levels of authority in the radiation safety program:

The Radiation Safety Officer (RSO)
The RSO together with the management of ERIBI establishes the radiation safety
policy such that:

1. Unwarranted radiation safety exposures of ERIBI employees and
general public are avoided.

2. Compiiance with all the federal and state regulations is assured.
3. ERIBI property and liability are protected.

Specifically, the RSO meets these responsibilities by routinely monitoring all uses of
radioactive material to ensure that: (a) each use is by or under the supervision of a
properly authorized supervisor, (b) that the appropriate personnel and environ-
mental monitoring equipment is being used and (c) that radioactive matenal is
properly secured against unauthorized removal when not is use.

The Supervisor

The supervisor is a persor: permitted by the RSO and NRC to use radiation sources.
(S)he has primary responsibility for the radiation safety associated with each source
under his/her control. He must ascertain that each person under his supervision
using these sources is properly trained and aware of the attendant hazards (see
Training Requirements). He must also assure that use of the sources conform to all
the safety conditions of this authorization and those of this guide.

The Supervised User

These individuals must use the sources of radiation only under the direction of a
supervisor. They must follow those procedures and practices established by the
supervisor. All users are required to attend a Radiation Safety Training Program
before they begin work (see Training Requirements).
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2. Radiation Regulations, Policies, Procedures and Practices
a. Federal Regulations

The Nuclear Regulatory Commission has established "Standards for Radiation
Protection" 10CFR20 (see Appendix for a copy). These standards must be
strictly adhered to during all uses of by-product material. The NRC also has
adopted regulations which assure that workers will be advised of the sources of
radiation being used, the hazards, the safety precautions in effect, etc. at the
place of employment. These rights are present in "Notice of Instructions and
Reports to Workers: Inspections" 10CFR19 (see Appendix for a copy).

b. ERIBI Policies and Procedures

The management of ERIBI recognizes both the NRC regulations and company
policy of preventing unnecessary exposures tu radiation as the basic criteria for
establishing the radiation safety policies and procedures. The principle means
by which the company assures the safe use of sources of radiation are:

1. To require that a person be authorized to use or supervise the use of
radiation sources.

2. To require that the acquisition of radiation sources be approved by the RSO
and that all receipts and transfers, including disposal of radioisotopes, be
channeled through the RSO.

Specific procedures and practices have been established for most routine or
recurrent situations to assure compliance to the regulations and company policy.
For unusual situations, the RSO will interpret the existing regulations, policies
and procedures to establish guidelines.

These are the establ shed procedures and practices:

1. Authorization to Us> Radioisotopes (Appendix 1)
2. Training of Workers \ Appendix 2)
3. Use of Radicisotopes (Appendix 3)
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¢. Professional Standards

The RSO also uses as operational guides the published data and recommenda-
tions of protessionally recognized national and international committees and
organizations concerned with health physics or radiation protection, examples of

which are:

1. National Council on Radiation Protection {(NCRP)

2. International Committee on Radiation Protection (ICRP)
3. International Atomic Energy Agency (IAEA)

4. Health Physics Society (HPS)
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APPENDIX 1
Authorization to Use Sources of Radiation

An individual can use or possess a source of radiation only after (s)he is authorized.
To be authorized, an individual must be able to present evidence of proper training
and experience. An application must be submitted to the RSO and the RSO must
approve the application and forward it to the NRC. A formal written authorization must
be obtained from the RSO before work can begin.

The authorization will be reviewed and updated when the company NRC license is
submitted for renewa!. If an authorized supervisor wishes to use sources of radiation
different from those for which his group has been authorized, if he wishes to increase
the possession limits or change the experiemental conditions, he must receive an
amendment to his authorization before the change can be put into effect. The RSO will
evaluate requests for amendment and, as necessary, inform and request approval from
the NRC for amendments to the company license.

A copy of the application for authorization to use radionuclides is on the next page.
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EISAI RESEARCH INSTITUTE OF BOSTON
APFLICATION FOR USE OF RADIONUCLIDES

Instructions, Complete application and submit to Radiation Safety Officer.
Authorization for use requires signed approval of Radiation Safety Officer.
Name of Applicant Social Security Number of Applicant

Department & Supervisor Location where Isotopes will be used / stcred

Radioactive material(s):
List chemical symbol arid Form of Material Pcasession Limit
mass number of each (Ciremical and/or Physical) (mCi)

Training and Education
Course On-Job Training
Yes| No Yes|No Institution Date Completed

Principles and Practices

of Radiation Protection:

Measurements and

Monitoring Techniques

Mathematical principlas for

Calculating Activity

D. Biological Effects of
Radiation

Experience (actual use of radioactive materials)

Isotope Maximum Activity Where Used Duration of Use Type of Use

o @ »

| have read, understand, and agree to abide by ERIBI's Radiation Safety Protection
program.

Applicant Signature Date:

RSO Signature (Approvai):__ Date:
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APPENDIX 2

TRAINING OF WORKERS

Individuals using radioisotopes under an NRC license have certain rights as
prescribed in 10CFR19 "Notices, Instructions and Reports to Workers; Inspections"”
(see Appendix 4). In accordance with Part 19, a copy of the ERIBI license and a copy
of the Notice posted in radioisotope areas to advise persons ii: those areas where
work is being done and to describe the documents and regulations pertinent to that
work are included in this Appendix.

ERIBI has designed its training program to assure that all persons working in or
frequenting areas of radioisolope usage are aware of the attendent hazards. All
persons using radioisotopes or frequenting areas where radioisotopes are used must
attend a Raaiation Safety Training Program consisting of material as shown in the
outline appearing in this appendix. The RSO shall keep records of attendance at these
orientations.

The training program consists of 8 hours of instruction and a written examination.
There will be two portions to the training program: 1. A portion targeted for all
prospective users of radioisotopes within the company dealing with both the scientific
background of radiation and safe procedures for personal use and 2. A portion
targeted for ancillary personnel (custodial, security, maintenance, etc.) describing the
practical aspects of working in a radiation area -- understanding signage, basic work
and emergency procedures, and commonly used equipment and areas, etc.

The RSO shall determine at the time of application for authorization amendment or
renewal if the training and experience of the user is adequate or if addtional training or
experience is required. All company personnel handling radioisotopes will attend both
portions of the radiation orientation and must take and pass the exam. Ancillary
personnel will attend the second portion of the orientation lecture when beginning
work with the company and annually thereatter.

Page 9



Eisal Research Institute of Boston, Inc. Radiation Safety Guide

Radiation Safety Training Program Outline
1. Why are we here?
a. Regulations
b. Orientation to ERIBI Radiation Safety Program
2. Alluses of radiation require a license
3. Description of ERIBI licenses
4. Licenses require ERIBI to assure safe use through:
a. Organization
b. Facilities and Equipment
¢. Evaluation
d. Control
e. Services
5. Radioactivity and radioactive decay
6. Interaction of radiation with matter

7. Dosimetry (Roentgen, the Rad, the Rem)

8. Biceffects:
a. Somatic
b. Genetic
9. Regulations - based on ICRP and NCRP recommendations
a. 10CFR20
b. 10CFR1S

c. Radiation Protection Guides
8.10 As low as reasonably achievable
8.13 Pregnant Women

d. Posting

e. Privacy Act; NRC Forms 4 and 5
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Radiation Safety Training Program Outline (Con'd)

10. ERIBI Radiation Safety Program

b
c.
d.
e

Management Responsibility
Radiation Safety Officer
Evaluation

Compliance

Services

11. Laboratory Practices

SOTeRa00oe

gig=— =

12.

w

3—xXxT s ~o000Op®

External hazards, including X-rays
Internal hazards

Surveys

Instrumentation-which do you use?
Records

Waste disposal

Labelling and marking

Storage

Restriction of access

ALARA-As low as reasonably achievable
Emergency Procedures (posted)

pecific Isotope Usage and Procedures

Tritium (H-3)

Carbon 14

Phosphorous 32

lodine 125

Chromium 51

Concept of MPC and regulatory requirements
Radiation Exposure Anifacts

Care of Personnel badges

Ordering radioisotopes

Marking of waste comainers

Changes in experimental procedure
Hesitancy to ask for help; where to get help
Rules for use of radioisotopes
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CAUTION

Work with sources of radiation is being carried out in this area.

In accordance with the United States Nuclear Regulatory Commission Regulation
10CFR19.11, the following documents relating to the work are availabie to you from
the Radiation Safety Officer.

1. 10CFR20 - which describes the Nuclear Regulatory Commission Standards
for Radiation Protection which must be adhered to in the use of
sources of radiation.

2. 10CFR19 - which describes the Nuclear Regulatory Commissions Regula-
tions pertaining to notices, instructions, and reports to workers
and inspections of radiation activities.

3. Regulatory License and Applications - which specify the special conditions
under which radiation work must be
carried out.

4. ERIBI Radiation Safety Guide - which specifies ERIBI
radiation safety policies and
procedures.

5. ERIBI Authorization - under which the work in this area is being
carried on.
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Maintenance Staff
Procedu:res for Handling Equipment in Labs Using Radioactive Materials

1. Any device which has a radiation symbol on it (except X-ray producing machines)
might be contaminated with radioactive material. Before you work on or around such a
device, contact the Radiation Safety Officer (RSO) so that the device may be checked
for safety.

2. Equipment within or servicing a radioisotope laboratory which may be
contaminated by radioactive material includes hoods, exhaust blower motors, pumps,
drain pipes, ventilation ducts, etc. Call the RSO to check before beginning work on any
such equipment.

3. If you think you may have gotten some radioactive material on your skin or
clothing, wash it off as soon as possible, and then call the RSO so that he can assure
you that all the contamination has been removed. Do not leave the general area until
you have been checked. Do not panic! The nsk is quite low.

4. If you have questions, call the RSO.
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Custodial Staff Instructions
What to do About Radioactive Materials

1. Rooms which have the radiation symbol shown on doors or on equipment may
contain radioactive materials. You shoulc be careful when working ‘n these rooms.
You can sweep, mop, and wax the ficors and remove the waste which is not labelled
with the radiation symbol, just as in any other room.

2. Any container (box, bottle, carton, etc.) which has radioactive material in it will have
the radiation symbol on it. You should not touch these containers. If the contents of
these containers are spilled, DO NOT TOUCH THEM OR ATTEMPT TO CLEAN THEM
UP. Tell your supervisor or the Radiation Safety Officer (RSO).

3. DO NOT empty any waste container which has the radiation symbol on it.

4. DO NOT empty any waste container which has waste material, such as boxes or
bottles, with the radiation symbol in it. Tell your supervisor about it.

5. DO NOT eat, drink, smoke or apply cosmetics in any lab or in any room which has
the radiation symbol on its door.

-~

8. Inan emergency, or if you have any questions, ask your supervisor or the RSO for
help.
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APPENDIX 3

USE OF RADIOISOTOPES

The authorized supervisor is responsible for seeing that the users of radioisotopes
under his authorization comply with all the governmental regulations, the specific
conditions and limitations of his authorization, and the procedures and practices
o.tlined in “'s appendix. h.e ascertains that all persons who use radioisotopes under
the coverr - f his authorization are supervised, properly trained and experienced,
aware 0f 11@ attendant hazards, and observe the procedures of this guide.

Training and Experience
See Appendix 2 of this guide.

Receipt, Transfer and Disposal of Radioactive Material

The RSO m st approve all intended receipts and subsequent transfers of radioiso-
topes. A!l ;adioisotopes must be shipped 10 this address:

Eisai Research Institute of Boston

128 Spring Street

Lexington, MA 02173 CHECK THIS *******
Attn: Radiation Safety Officer

A purcha. e order mus\ be used to order radioisotopes. It must be signed by the RSO
before dis'ribution. The NRC license number and Authorized Supervisor's name must
be typed 01 the purct .se requisition beneath a description of the radioisotope
ordered. A purchass, requisition canot be used to confirm a radioisotope order unless
the authorized user obtains prior verbal approval from the RSO. Radioisctopes cannot
be ordered on a blanket urder without ap..roval from the RSO.

All radioisotopes are chscked for contamination and their receipt is recorded for legal
purposes by the RSO or his designate. The radioisotope is then delivered to the
authorized supervisor. See Appendix 4 for procedures and forms.

If an authorized supervisor wants to: (a) move the radioisotope to a location other than

those specified on his authorization, or (b) transfer an isotope to another authorized
person, he must first obtain approval from the RSO.
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Receipt, Transfer and Disposal of Radioactive Material (Con'd.)

All radioactive material must be disposed of through procedures approved by the RSO.
Only those small amounts of liquid radicactive waste allowed by law may be disposed
of down the drain of designated sinks. Liquid waste .~.ust be placed in a properly
labelled plastic container. Solid waste must be pleced in a properly labelled container
lined with a plastic bag. Liquid scintillation vials shoulid be kept separate. All
radioactive waste will be packaged accor?ng to the waste vendor's specifications for
removal 10 the disposal site.

Radiation Surveys .
The RSO conducts routine radiation and contamination surveys of all laboratories. The
user must supplement these routine surveys as follows:

RADIATION SU'RVEYS ARE TO BE MADE BY THE USER
AFTER EACH EXPERIMENTAL RUN OR AT THE END OF

DAY RADIOISOTOPES ARE USED IN ORDER TO DETERMINE
THE EXTENT OF RADIOACTIVE CONTAMINATION AND TO
ASCERTAIN THAT ALL WASTE AND STOCK MATERIAL

HAS BEEN STORED OR PROPERLY DISPOSED OF.

The RSO survey is conducted biweekly when millicurie amounts of radiation are in use
and monthly whenever microcurie amounts are used. All labs are surveyed with an
appropriate calibrated survey meter. Wipe tests are taken on all bench tops, hood
ledges, sink areas, storage and waste disposal areas. Surveys with also check for
proper labelling, signage, and adherance to rules and regulations by users.

When material is known 1o have been spilled or become airborne, wipe test surveys of
the affected area should be made. Such tests can be ™ade with filter paper or squares
of any absorbent paper, and the wipes counted with an appropriate counting
instrument. The RSO should be called if a researcher has reason 1o believe his work
has resulted in gross contamination or constitutes an emergency situation. (See
Emergency Procedures below.)

No levels of removable contamination are acceptab'e. lJsers with contaminated work
areas will be given 24 hours to decontaminate their area afterwhich a follow-::p survey
will be made. Fixed contamination (if and when discovered) will be shielded 10
background for the duration of iostope activity.

All radiation survey reports will be maintained by the RSO for inspection by the NRC.
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Storage ot Radioisotopes

Radioisotopes must be stored to permit access only to the authoree and those whom
he designates. Each area and room where radioisotopes are stored must be posted
with a radioactive material sign. Radiation levels around storage areas should be
measured. If radiation doses could exceed five (5) millirem per hour in an occupiable
area, the area must be posted with a radiation area sign. Proper signs can be
obtained from the RSO.

ERIBI 'decay-stores' waste from P-32 (half life 14 days) and Cr-51 (half life 27.8 days).
Paper, plastic, and other lab trash expendibles are securely stored in covered
containers by isotope in a separate, lockable storage room for 10 half lives. The waste
is monitored with a survey meter and discarded in the trash only when no radiation
above background is detectable.

See Appendix 4 for Radioisotope Inventory Form.

Records

Each user should maintain a radioisotope log to record the receipt use and disposal of
all redioisotope he(sha) receives. This is a government regulation. The log should
also be used 1 record the date and results of radiation and contamination surveys,
even when the results are negative. This log is subject to inspection by the NRC. See
Appendix 4 for examples of these logs.

Other records required by federal law are kept by the RSO.

Restriction of Radioisotopes Areas

Access to areas where radioisotopes are stored and used must be restricted to those
persons cognizant of the associated hazards. This is a government regulation.
Radioactive Waste

Radioactive waste must be disposed of through procedures appoved by the RSO. No
waste is 10 be washed down drains, incinerated, or otherwise disposed without prior

cleararice from the RSO. A copy of the detailed procedures for waste disposal is given
in Appendix 4.
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Movement of Radioisotopes

Radioisotopes are not 10 be moved from authorized places of storage and used without
the prior approval of the RSO.

Emergency Procedures

A radiation emergency occurs when a set of circumstances results in hazardous
radiation levels, hazardous concentrations of airborne radicisotopes, or gross
contamination of property. Examples of radiation emergencies and actions .  be taken
are:

a. Personnel Contamination
1) Remove contaminated clothing.
2; Wash contaminated skin with mild soap and water. Do not use abra.ives.
3) Callthe RSO. After hours, refer to the emergency call list.

b. Spill of radiocisotope where radioisotope does not become airborne
1) Wipe up with absorbent paper using a blotting motion so you do not spread
contamination.
2) Dis?oso of contaminated paper in radioactive waste container.
3) Callthe RSO. Atter hours, refer to the emergency call list.

C VoITtiliution of liquid or dispersal of solid radivisotope outside a ventillated
enclosure
1) If possible, keep contamination loca'ized by closing doors and restricting
access to area.
2) Leave the area.
3) Celithe RSO. After hours, refer to the emergency call list.

d. Fire in radioisotope area.
1) Treat fire in normal manner.
2) Callthe RSO. After hours, refer to the emergency call list.

ALWAYS USE COMMON SENSE IN HANCLING RADIATION EMERGENCIFES, AND
CALL THE RSO AS SOON AS PRACTICAL. DO NOT TRACK OR OTHERWISE
PERMIT RADIOISOTOPES TO BE SPREAD iNTO CLEAN AREAS.

ERIBI RADIATION SAFETY OFFICER:
DAYTIME PHONE:
WEEKEND AND EVENINGS: Refer to the emergency call list.

A more detailed procedure can be found below.
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Personnel Monitoring

Tre RSO determines the need for personnel dosimetry during the authorization
evaluation or evaluation of amendment requests.

ERIBI requires all personnel using or routinely exposed to radioisotopes to wear film
badges. Badges are supplied and analyzed monthly by R. S. Landauer, Jr. & Co.,
39 Miltown Road, East Brunswick, NJ, 08816. Monitoring reports are returned to the
RSO, who reviews them alone with an independent radiation safety consultant to
assure that exposures are maintained within acceptable levels.

The authorized supervisor has the responsibility to assure that all persons who use
radioisotopes or work in his(her) area wear appropriate radiation dosimeters when
required.

Radioisotope Laboratory Design

The design and furnishingt of a laboratory must be commensurate with the hazards
presented by the radioisotope and its condition of use. Each laboratory must,
therefore, be evaluated individually by the RSO in light of its intended use. In practical
terms, some possible requirement are that:

a. Bench tops or other surfaces on which radioisotopes will be used must be
stainless steel or covered with a permanently impervious surface.

b. Floors must be covered with an impervious material; properly waxed, viny!
asbestos tiles are normally acceptable.

¢. Walls must have a smooth, crack-and hole-free surface.

d. Proper room ventiliation and adequate radioisotope storage must be provided.

Rules for Working with Radioactive Materials

A set of laboratory rules found to be very useful in reminding laboratory workers of
good radiation safety practices is found below. Copies of these pages should be
posted in each laboratory by the RSO. Each authorized supervisor should assure that
these instructions are kept prominently displayed in work areas.
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AULES FOR WORKING WITH RADICACTIVE MATERIALS

Eating, drinking,
smoking

Wash hands

Pipetting

Protective Clothing

Confine the Activity

Spilis

Labelling

Before Leaving

Disposal of Liquid
radioactive waste

ROUTINE PROCEDURES

Eating, drinking, smoking or ' aing cosmetics is not permitted in
this laboratory.

Wash hands after handling any radioactive material before
going about other work. Always wash before handlirig objects
which go into the mouth, nose, or eyes. Keep fingernails short
and clean.

Nevar pipette anything, even water, by mouth.

Always use rubber or plastic gloves when handling
radioisotopes. Lab coats should be worn in the lab and left in
the laboratory.

Always work over trays lined with absorbent material. Keep
and transpon radioactive materials doubly contained.

Notify the Radiation Safety Officer gf all spills except those of a
very minor nature.

Label radioactive material with your name, date, isotope and
quaritity of isotope.

Before leaving the laboratory, clean up and monitor your work
area and yourself.

Liquid radioactive materials should be disposed of through the
Radiation Safety Officer. They should be held in plastic
containers or in metal containers if the material is incompatible
with plastic. The quantity of isotope, the asotopo name, date,
and the user's name should be recorded in a log kept with the

container. No radicactive material should be disposed of via
the sink without approval from the RSO or group supervisor,
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RULES FOR WORKING WITH RADIOACTIVE MATCRIALS
ROUTINE PROCEDURES (Con'd.)

Disposal of Solid Solid radioactive waste should be placed in plastic-lined boxes
or containers. The quantity being disposed of, date, user and
the isotope shou'd be recorded in the waste l0g kept with the

container.

Counting Room Take only prepared samples into the counting room. No
the counting room. This includes lab coats.

Hoods Materials which could become airborne must be stored and
used in a hood. Hood ventilation should be left "ON" at all
times.

Food Never keep or store beverages or food in radioisotope labs, in

refrigerators or freezers with radioisotopes.
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RULES FOR WORKING WITH RADIOACTIVE MATERIALS

EMERGENCY PROCEDURES

Be prepared for an emergency by mentally rehearsing the foliowing:
EXTREME HAZARDS

Hazards such as high radiation levels or the possibility of airborne contamination from
dry or volatile radioactive materials.

Evacuate Evacuate the labore.ory immediately; close the door and lock
it.
Call RSO Call the RSO immediately. If you have 1o leave the area 10

do so, remove your shoes if you suspect contamination and
do not touch anything unnecessarily.

OTHER HAZARDS

Hazards such as spills or suspected spills of racioactive material whers the material
does not become airborne.

Keep Calm Keep calm, use common sense, protect people, do not
spread contamination (always assume you are contaminated
until a survey proves otherwise).

Confine Contamination  Localize the spill. Right tipped container; drop absorbent
material on the spill. Damp down a dry spill.

Do not track contamination about the laboratory. Call, do not
tor help. if ible!

Close door, and where possible adjust the ventilation to
prevent spread of airborne material.

Check shoes before leaving the area of a cleaned up spill.
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RULES FOR WORKING WITH RADIOACTIVE MATERIALS

EMERGENCY PROCEDURES (Con'd.)

Protect Personne! Remove contaminated clothing and wash contaminated
parts of the body with detergent.

Be especially thorough in flushing out wounds.
Warn other workers.

Decontaminate If thorough washing with detergent does not remove
contamination from body, consult the RSO.

You will be expected to perform the major work of
decontamination of the area of your spill. The RSO will
survey for contaminalion and advise on procedures and
assist as necessary.

All suspacted contaminated persons and areas must be

monitored after decontamination and before work is
resumed.

IN ALL EMERGENCIES, EXCEPT VERY MINOR SPILLS OF RADIOACTIVE
MATERIALS, THE RSO SHOULD BE CALLED AS SOON AS POSSIBLE.

DO NOT TRACK OR OTHERWISE PERMIT RADIOISOTOPES TO BE
SPREAD INTO CLEAN AREAS.
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APPENDIX 4

SPECIAL PROCEDURES

Laboratory Survey Procedure

1. Laboratory contamination surveys should be done on a routine periodic basis with
the period determined by the level of activity. They should be done often enough
s0 that the possibility of contamination is minimized.

Surveys should be done by anyone using radicactive material immediately after
the completion of an experimental procedure.

2. A survey data notebook should be kept, containing layouts of the laboratories
indicating the points at which the wpes were made and data tables containing the
results of the counting of the wipes.

3.  Wipes are maue using filter paper moistened with water or if necessary, another
solvent for the material in use. Approximately 100 square centimeters of surface
should be wiped.

4. Penetrating radiation, e.g. P-32, I-125, can be monitored with the G-M survey
instrument.

Page 24




Eisai Research Institute of Boston, Inc. Radiation Safety Guice

EISA! RESEARCH INSTITUTE OF BOSTON
LABORATORY SURVEY RECORD

Room: Supervisor:

Radionuclides Used:

See room plan on reverse side for key to locations.

Swvey Date Surveyer Contamination Badiation Field
Location cpmiwipe  dpm/wipe Location mR/hr.
Instructions
1. Onthe reverse side sketch a plan of the lab indicating by number the locations at which the wipes are
taken.

2. Contamination surveys shali be done using absorbent filter paper (moistened with an appropriate
solvent if necessary). Wipe approximately 100 cme of surface area. Count the wipes in the LSC
(open channel). Record the instrument efficiency here: %. Divide the cpm's recorded by
the efficiency to calculate the dpm's. Record these amounts above next to the cpm's. An Activity of
200 dpnmvwipe or greater indicates significant contamination. Contaminated areas must be cleaned
immediately and the area resurveyed.

3 Radiation surveys (if necessary) should be performed with a properly operating, calibrated G. M.
survey instrument. An exposure rate in excess of 0.1 mR/hr in areas frequently occupied by humans
should be shielded.
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Radioactive Material Receipt and Opening Procedure

1. Do not accept a radioisotope shipment that is damaged.

2. A contamination survey must be made within three (3) hours after receipt of a
radioactive material shipment (within 18 hours if the delivery is after hours).

3. Radioactive material shipments should be separated from the non-radioactive
shipments upon receipt. The Radiation Safety Officer should be notified
immediately.

4. The date and time of the receipt should be recorded on the delivery form.

1. Wear gloves and protective clothing when opening the package.

2. Wipe the outside shipping container surface and count the wipes to check for
contamination (see note below) Record the results.

3. Using the G. M. survey meter, measure the radiation levels at the surface of the
container and if necessary at one meter from the surface. Recaid the results.

4. Open the package, and take wipe of the successive layers of containment, down
10 the vial containing the radioisotope (or the outside of the package if it is sterile
wrapped). Count these and record the results. If there are no counts above
backgrourid, container may be discarded in regular trash; otherwise container
must be discarded with soild radiation waste.

5. Record any signs of damage to the package or to the vial.

6. Ifthere is contamination or an excessive radiation ievel check the NRC regulations
(10CFR20.205) to see if the NRC ar the shipper must be notified.

7. The wipes should be counted in the Liquid Scintillation counter.

Do not leave the package unattended; delivar it immediately to the user so that it
may be stored correctly. If the user cannot be found, contact the supervisor of the
lab where delivered was to be made for proper dispositior..
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EISAI RESEARCH INSTITUTE OF BOSTON

Radioisotope Receipt and Delivery
Radioactive Material PO #
Activity Date of Receipt
Location of Use
Counts per minute over 100 cm? area: cpm
Efficiency of counting instrument: %
Contamination level (dpm) = cpm / effic. = dpm
Contamination leve! (uCi) = dpm /2.22 x 108 d/uCi = uCi

For C-14, |-125, S-35 Packages of 10 mCi or greater :

Radiation Levels at 1 Meter (mR/hr) :

Acceptable levels: ‘1 Red Bar Package 0.5 mri/hr at surface background at 1 meter
'2 Red Bars' "ackage 50 mR/Mr at surtace 1 mRArat 1 meter
‘3 Red Bars' Package 200 mR/hr at surface 10 mR/hr at 1 meter

Packages above acceptable limits are held for notification to vendor, shipper, and NRC. Contact the
RSO immediately.

Date and Time of Delivery to User

User Signature
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Guidelines for lodine-125 lodinations
(and Tritium Experiments of >45 Millicuries)

lodine-125 emits 27-3! keV X-rays and a 35 keV gamma. Approximately 2 mm. of
lead are required t0 completely attenuate I-125 in quantities typically used for
iodinations. lodine in the unbound state volitilizes readily and is efficiently taken into
the body by inhalaticn or absorption through the skin. Approximately 30 percent of the
activity taken in remains the the thyroid with an effective half life of about 40 days.
Thus, the predominant concern on handling unbound iodine should be given to
minimizing the contact with body.

1. Always work in a well-ventiliated hood. Preplenum activated charcoal imprencted
fiters are recommended. A lucite inner hood (mini-hood) with a charcoal filter
may be used. ERIBI provides a stainless steel isotope fume hood which is equiped
with a continuous air sampler (Eberline RAS-1) instalied in the duct system to
evaluated release to the environment. The sampling cartridge will be evaluated
semi-monthly initially. If data indicates minimal release, cartridges will be changed
monthly. Charcoal filters will be installed in the duct if release data indicate that
greater than 25% of the permissible level (» 2 x 10""" uc/cc averaged over the
sampling period) is being released. The sampiing cartridges will be counted and
evaluated by an independent radiation safety consultant. All reports will be
forwarded to the RSO.

The cartridges themselves will be counted ¢n a thin-crystal scintillation detector
attached 1o a multichannel analyzer which has been calibrated for I-125.

Any tritium labelling experiments of greater than 45 mc will be sampled by
pumping the effiuent through a liquid collection system and counting an aliquot in
a liquid scintillation counter. This resuit will also be compared to a materials
balance performed by the investigator. All persons hanc'ling tritium wiil, in
accordance with regulation, submit urine samples for bioassays within 48 hours.

2. Prepare a detailed written procedure for the iodinat.on and submit it to the RSO for
his approval. The procedure should be designed to minimize the cpening of any
vials through the use of syringe injection of material through septum topped vials.
All containers of the radioactive material should be sealed in suome manner, e.9.,
rubber stoppers, plastic cups or parafilm,

3. Conduct a dry (cold) run of the procedure to minimize the chancc for error when
the activity is used.
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10.

"

12.

18.

A baseline bioassay (either urine analysis, or preferably, a thyroid exam) should
be done on anyone participating in the procedure. See reference 2 below.

Wear a personne! radiation dusimeter.

Wear the proper protective clothing, safety glasses and two layers of protective
gloves. lodine diffuses rapidly through vinyl and rubber so replace the outer layer
immediately when it becomes contaminated. Keep the inner pair free of
contamination.

Have a properly operating Geiger Muller survey instrument on and readily
available for quick contamination checks. Be careful not to contaminate the
instrument itself. The instrument will not detect very low levels of contamination
but will be useful for higher levels.

Avoid handling the vials directly. Use remote handling devices such as tongs or
forceps.

To decontaminate equipment or surfaces use a solution of 0.1M Nal, 0.1M NaOH,
and 0.1M NaxS,03 in order to efficiently remove the contamination without

releasing lodine to the atmosphere.

All waste should be sealed in double layers of plastic and disposed of
immediately.

If exhaust filters are not used, the activity concentration of the exhaust must be
monitored to assure compliance with NRC regulations concerning the release of
lodine-125 to the environment. See 10CFR20.103.

Clean and check all the working surfaces and equipment for contamination
immediately after the procedure is finished. Take contamination wipes and count
them with your samples. The survey instrument is useful for this work, but should
not be used to perform the final check.

iT CANNOT BE EMPHASIZED TOO STRONGLY THAT NEAT, CAREFUL WORK
HABITS WILL MINIMIZE BOTH CONTAMINATION PROBLEMS AND
UNKECESSARY EXPOSURE TO PERSONNEL.

References

K
2.

New England Nuclear Corp. Pamphlet: “lodine-125 Guide to Safe Handling".
U.S. NRC Regulatory Guide 8.20 "Applications of Bioassay for I-125 and |-131".
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Handling Procedures for Millicurie Quantities of Phosphorus-32

Phosphorus 32 emits a distribution of energetic beta particles, up to @ maximum
energy of 1.7 Mev, which can travel as far as 7 meters in air. The absorbed dose rate
close 1o containers of millicurie quantities of P-32 is on the order rads/min. A
significant fraction of P-32 entering the body deposits in the bone structure. T!.e
maximum permissible bone burden is 6 microcuries.

The following procedures should offer a guide to using sources of P-32 in excess of
one millicurie.

1. Prepare a written set of procedures and submit them to the RSO for approval prior
10 the run.

2. Avoid handling the vial directly. Use remote handling tools, such as tongs or
special holders when handling the source sontainers.

3. Use low density shielding (e.g. @ minimum of 0.25 in. of plexiglass) to absorb the
beta parnicles without generating significant amounts of X-rays by an interactive
process called Bremsstrahlung. Heavy materials (high atomic number) should not
be used close 1O the source because the Bremsstrahlung process is much more
efficient for these materials. However, a small amount of lead on the outside of a
plastic shield will absorb the Bremsstrahlung X-rays efficiently.

4.  Waear Safety glasses to protect eyes from splashes and unnecessary radiation
when working with more than 10 mCi.

5. Waear two sets of gloves, strip the outer pair off and replace if they become
contaminated. Keep the inner pair ¢clean at all times.

6. Have immediately available a properly operating G. M. detector for use in
detecting contamination and radiation fields.

7. Wear personal dosimeter gand finger dosimeters. The finger dosimeters are
important because they will monitor the dose given to the fingers which the body
dosimeter will not see.

8. Have your supervisor or the RSO observe during your first procedure.

9. After each procedure, survey the area with both the G. M. and wipes to eliminate
any contamination.
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Radioactive Waste Handling Procedures

Rad.oactive waste from experiments is taken from lab bench receptacies and put
in the properly labeled 10 galion galvanized cans located throughout the labs.
When these cans are full, it is the responsibility of the Group Safety Coordinator 10
see that this radioactive waste is properly bagged, labeled and taken to the waste
storage area. Experiments involving large amounts (200 micro curies) of
radioisotope should be bagged, labeled and taken directly to the waste disposal
area.

It is advised that each group leacer make a duty roster of names for radioactive
waste removal. In this way each scientist shares in the disposal burden and also
shares in maintaining a safe environment.

Persons handling radioactive waste should wear film badge, disposable gloves,
and a lab coat. Persons should avoid working over the uncovered waste, since an
uncovered direct path from a concentrated radioactive surface is not attenuated.

Make sure that dry waste is bagged in heavy duty polyethylene bags, the bags are
tightly sealed, and labeled as the contents. Labels are available at the floor
drop-off area.

The label should have the following filled out:

Category: On the back of the form are the possible categories. Label the
tag 1 - 7 (see below) as it penains to the contents. Liquid waste should be
absorbed with absorbent material. This absorbe.t can be obtained from the
RSO. Double the bags for scintillation vials. Cocktail can dissc!ve the bag.
Isotope: Enter isotope or isotopes in bag 32P, 25| 358 34 or 4C,
Chemical Name: dATP, dCTP, nucleotide, methionine, leucine, etc.
Activity (UA): Estimate on the high side the amount of activity in the bag.
Rate: Enter today's date

Dept.: List your lab group/department

Bidg.: Enter 'ERIBI' and room number.

Packed By: Person who filled the bag, and their extension.
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DISPOCAL CATEGORIES
There are seven categories of radioactive waste recognized at ERIBI. Waste
must be bagged separately by category and labeled accordingly.

1)

2)

3)

4)

5)

7)

34 and '4C Liquid Scintillation Vials. Vials of those isotopes which

have less than 100,000 cpm per vial on average. Double bag with no more
than 200 20cc vials or 400 10cc vials per bag. This volume is about half of
a 10 gallon can. (Disposal cost: $130/30 gallon barrel.)

Liquid Scintillation Vials - Other isotopes. Double bag, no limit to
number of vials per bag. (Disposal cost: $245/30 gallon barrei.)

125 and 13| Solid Waste. Bag all solid waste together, both burnables
and non-burnables. Waste is stored until it decays to background.
(Disposal cost: $90/30 galion barrel.)

Paper and Plastic (Burnable) Solid Waste. Includes P, “°S, “H,
and '“C. Bag these isotopes together, but no metal or glass. (Dispesal
cost: $90/30 gallon barrel.)

32p and %S Non-Burnable Solid Waste. Bag these isotopes together
but exclude paper and plastics. Barrels are stored until decayed and
disposed of in garbage. (Disposal cost: $90/30 gallon barrel.)

H and “C Non-Burnable Solid Waste. Bag together but exclude
paper and plestic. (Disposal cost: $245/30 gallon barrel! Shipped out of
state.)

Liquid Waste. Most aqueous waste can be disposed of down a properly
labeled and designated lab sink at the following rates per day. Amounts
disposed must be recorded at the sink and total per sink per day cannot
exceed unity (i.e., 50% of daily limit for 32P and no more than 50% of daily
limit for 25]), See list below.
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| Daily Limit Per Sini
%8 100uCi
2p 10uCi
3H 1mCi
'C 100uCi
125) 1uCi

if the aqueous waste is significantly higher than the daily limits, they can be
stored in separate containers (separated by isotope) and taken to the disposal
storage area.

***NOTE****Use of absorbent for liquid *H or 14C generates solid waste which is
very bulky and must be shipped out of state at $245 per barrel, so avoid this
method of disposal whenever possible.

BE SURE TO ASK IF YOU HAVE ANY QUESTIONS ABOUT PROPER ISOTOPE
HANDLING PROCEDURES.

THE FLOOR DISPOSAL SITES ARE REGULATED AND INSFECTED BY THE
NRC. VIOLATION OF ANY OF THESE DISPOSAL PROCEDURES COULD
RESULT IN THE SHUTDOWN OF THE FLOOR DISPOSAL FACILITY AND
RESTRICTIONS ON FUTURE COMPANY USE OF ISOTOPES!
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EISAI RESEARCH INSTITUTE OF BOSTON
Radioactive Material Inventory

Radioactive Material User
Date Received PO #
Total Activity Activity Activity Activity Total
Activity In Stored Used in Shipped Activity User's
Date Present Stock As Waste  Exper. Out Remaining Initials
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EISA! RESEARCH INSTITUTE OF BOSTON
Radioactive Waste Inventory

Disposed of empty container: User:

Rate Badioisotope Aclivity User

TOTALS: (To be completed when the radioactive waste is shipped.)

Radioisotope Total Activity (mCi)
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APPENDIX §

NUCLEAR REGULATORY COMMISSION REGULATIONS AND GUIDES

10CFR20
10CFR19
Reguiatory Guide 8.10

Regulaiory Guide 8.13

Page 36




‘.
5,

WP NUCLEAR REGULATORY COMMEBION

REGULATORY GUIDE

OFFICE OF STANDARDS DEVELOPMENT

Hevision 1R
September 1876

(This page reissued
May 1977)

REGULATORY GUIDE 810

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

A INTRODUCTION

Paragraph 20 1(¢) of 10 CFR Part 20, “Standards
for Protection Agamst Radistion,” states, in part, that
licensees should make every reasonable effort 1o main-
Ll radiation exposures as far below the limuts specified
i thal part @ practicable This gude describes 1o
hoensees o guneral operating philosophy acceptlable to
the NRC staff as @ necessary basis for & program of
mainteining occupational exposures 1o radistion as low
s s reasonably achievable .

Both this guide and Regulstory Guide 88, “lnfor-
mation Relevant (0 Mamntaining Occupational Radiation
Exposure us Low as is Reasonably Achievable (Nuclear
Power Reactors),” deal with the concept of “as low as is
reasonably achievabls" Gocupationsl e xposures 10 radia
ton. The main difference between e two guides, aside
trom the fuct that Regulatory Guide 3.8 applies only to
nuclear power reactors and this gude applies to all
specific licensees, 15 that Regulatoiy Guide B8 s
addressed 1o applicants for a hicense and tells them what
wformation relevant 10 “as low as 1s reasonably achiev-
able™ should be included in theur hicense applications
This guide, on the other hand, describes an operating
philosophy that the NRC stafl believes all specific
Ucensees should follow to keep vccupational exposuies
o radiation s low as 1s reasonably achievable

8. DISCUSSION

Even though curient occupational exposure limits
provide u very low nisk of wpury, it is prudent 10 avoid
unnecessury exposuie 10 radistion. The objective is thus
1o reduce occupational exposures us far below the
specilied Limats as is 1easonubly achievable by means of
good radistion protection planning and practice, as well
a by management commitment to nolicies that foster
vigilance against departures from good practice

In sddition 10 maintaining doses 1o individuals as far
below the limits as s reasonably achievable, the sum of
the doses reveived by all exposed individuals should also
be maintained at the lowest practicable level. It would
not be desitable, for example, 10 hold the highest doses
to individuals 1o some fraction of the wpplicable Limit if
tis nvolved exposing additional people and signifi-
cantly increasuig the sum of radistion doses recerved by
all tovolved individuals

C. REGULATORY POSITION

Two basic conditions are considered necessary in
any program for keeping occupational exposures as far
below the specified lmits as 1s reasonably achuevable
The management of the licensed facility should be
commitied 10 mamtaining exposwies as low s
reasonably achievable, and the persounel responsible for
tadistion protection should be conunually vigitant for
means (o reduce exposures.

1. Management Commitment

The commitment made by licensee management (o
muntnuze exposures should provide clearly defined radia-
ton protection responsibilities and an environment n
which the radiation protection staff can do its job
properly. There are several aspects 1o this commitment

&  Mant porsonnel should be made awure of
management’s commitment (o keep occupational ex-
posures as low s s reasonably achievable The commit-
ment should appear 1 policy statements, instructions to
personnel, and similar  documents. As @ minimum.
workers should be sufficiently fumiliar with this commit-
ment that they can explain what the management
commitment s, what “as low as is reasonably achievable
EXposute 10 radistion” means, why it is recommended,

and how they have been advised to implement it on their
jobs
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b Manugement penodically perform g for
mal audit 1o determine exposures might be lowered
This should include reviews of Operating piocedures and
Past exposure records, plant inspections, and consulta
tons with the radiation piotection staff or outside
consultants. As o muhman, i nagement should be able
to discuss whach Uperating procedures were reviewed . an
which locations most exposures are being received, what
groups of workers are receiving the Lighest exposures
what  discussions they have had with the radiation
protecuon stall or outside consultants, and what steps
they have taken to reduce exposures

¢ The management should vnsure that there s a
well supervised radiation protection  capability  with
well defined responsibilities The qualifications for the
Radiavion  Protection Manager for o nuclec: power
reactor facility we presented in Regulstory Guides | 8
and BB Applicants submutting applications for any
specific hicense other than & nuclear power reactor
license should saect and state the qualifications for the
lead individual who will be responsible for unplementing
the radiation protection progiam for the facility, i¢., the
Radiation Safety Officer (RSO)' The Qualifications
selected should be commensurate with the potentiul
problems anticipsted to be encountered in a facility of
the type subject 10 the license

d. The management should see that plan
receive sufficient training Section 1912 of 10 CFR Part
19 requires instruction of personnel on redigtion protec-
ton. The radiation worker should  understand how
fadiation protection relates to his Job and should be
lested on this understanding at least once per year. He
should huve freguent obportunities to discuss radiation
salety with the radigtion protection staff whenever the
need arises. Management should be committed 10 g
review of radiation protection at least once every three
years. Tramning should be sufficient 1o ensure that the
workers can correctly answer questions on radiation
protection as it relates to their jobs

¢ The RSO should be given sufficient suthority
to enforce safe plant operation. The RSO should have
the authority 10 prevent unsale practices and 10 com.
municate promptly with an appropriate level of manage-
ment about halting an operation he deems unsafe.
Operating procedures related 1o radiation safety should
be reviewed and approved by radiation protection
personnel. This authority should be demonsirable by
wiitten policy statements

. Modifications 1o operating and maintenance
procedures and to plant equipment and facilities should
be wade where they will substantially reduce exposures
4t @ reasonable cost The management should be able 1o

*Lines indicate substanzive Chunges (rom previous issue
The term “Radiation Safety Officer” is used by many licensees,
other terms are equally ac ceplable
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duuuml.um provements have been sought, that
modificauions have been considered, and that they have
been wmplemented where
tons have been considered but not implemented, the
licensee should be prepared 1o describe the reaso 1
not unplementing them

2 Vigilance by the RSO and the Radiation Protection
Staff

It should be the responsibility of the RSO ¢nd the
tadiation protection stuff 1o conduct survelllance pro-
Brams and investiganions 1o ensure that occupational
Exposures are as far below the specified limits as s
reasonably achievable. Addinonally, they should be
vigilant in searching out new and better ways to perform
all radiation jobs with less exposure. There are several
aspects o this responsibility .

a mnommwuumum
should know tie of radiation exposures in the
plant. They should know these by location, operation,
and job category and should be aware of trends in
exposures. ere tadiation work permits are used,
Exposures received should be recorded on the permits.
The RSO and tne radiation protection staff should be
able 1o describe which locations, operations, and Jobs are
associated with the highest exposures and why exposures
are increasing or decreasing.

b. mmmmmmpm-cmm
should look for ways to reduce exposures. When uny- |
exposures have occurred, the radiation protection
should direct and participate in an investigation of (.¢
circumstances of such exposures to determune the causes
and take steps 1o reduce the likelihood of similar future
occurrences. For each such ocourrence, the RSO should
be able 10 demonstrate that such an investigation has
been carried out, that conclusions were reached as a
resull of the wivestigation, and that corrective action was
taken, as appropriate

The RSO and the radiation protection staff
should penodically review operating procedures (hat
may affect radiation safety and survey plant operations
L0 identify situations in which exposures can be reduced.
Indicated changes should be promptly implemented.
Procedures for feceiving and evaluating suggestions
telating 1o radigtion protection from employees should
be established. Workers should be knowledgeable of the

Procedures for making Suggestions on radiation protec-
tion.

¢ Adequate equipment and supplies for radiation
protection work should be provided. The RSO should be
responsible for ensuring that proper equipment and
supplies are available  are maintained in good working
order, and are used propetly. Written procedures for the
use of the equipment should be available and followed.

practicable. Where modifica.



D OWC.E'.ATION

The purpose of this section is 1o provide informa-
ton to applicants and licensees regarding the NRC stafls
plans for utilizing this regulatory guide

Except i those cases n which the spplicant or
licensee proposes an alternative method for complying

with the apec” portions of the Commussion's regula-
tons, the methods described herein will be used in the
evaluation of submittals i connection with applications
for a specific license .

Regulatory Guides 18 and 88 address nuclear

- power reactor Tacilities specifically and will be used by -

the NRC staff in evaluating submittals in connection
with licensing sctions for nuclear power reactors.

8103




9““ “."‘c,

w

4"'.7~

LTS B

) REGULATORY GUIDE

OFFICE OF NUCLEAR REGULATORY RESEARCH

Revision 2

REGULATORY GUIDE 8.13
(Task OP 0314)

INSTRUCTION CONCEANING PRENATAL RADIATION EXPOSURE

A. INTRODUCTION

Section 19.12, “Instructions to Workers," of 10 CFR
Part 19, “Notices, lnstructions, and Reports 10 Workers;
Inspections,” requires that all individuals working i or
frequenting any portion of & rest d area’ be instricred
in the heaith protection problems associated with expo-
Sure 10 radicactive metenals or radiation, in precautions
O procedures 10 minumize exposure, and in the reguls-
Hons that they are expected 1o observe. The present
10 CFR Part 20, “Standwrds for Protection Against
Radiation,” has no special lLmit for exposure of the
embryo/fetus.? This guide describes the instructions an
employer should provide to woikers and supervisors
concerning biclogical nsks to the embryo/fetus e:posed
1o radiation, & dose limit for the embryo/fetus that i
under consideration, and suggestions for reducing radia-
Uon exposure.

This regulstory guide takes into conmderation @
proposed revision to 10 CFR Part 20, which incorporates
the radiation protection guidance for the embrvo/fetus
dpproved by the President in January 1987 (Ref. |)
Ths revision to Part 20 was issued in January 1986 for
comment as & proposed rule. Comments on the guide as
it pertains to the proposed Part 20 are encouraged. |f
the new Part 20 is codified, this regulatory guide will
be revised to conform to the new regulation and will
incorporate appropnate public comments.

Any information collection activities mentioned n
this regulatory guide are contained as requirements in
10 CFR Parts 19 or 20, which provide the regulatory

' Restricrod ares means any awres that has controlled access 1o
::.uot ndividuals from beung cxposed to radiation and radioaciive

1a coqlonuty Wwith the proposed revision 10 10 CFR Part 20,
the term “embryo/fetus” & used throughout tha document (o
represent all stages of pregnancy.

basis  for this guide The information collection
fequuements in 10 CFR Parts 19 and 20 have been
cleared under OMB Clearance Nos. 3150-0044 and
3150-0014, respecuvely.

B. DISCUSSION

It has been known since 1906 that cells that are divid-
ing very rapidly and are undifferenuated i thelr structure
and function wre generally more sensitive to redistion. In
the embryo stage, cells meet both these criteria and
thus would be expected to be highly sensitive to radis-
ton. Furthermore, there i direct evidence that the
embryo/fetus & radiosensitive. There is also evidence
that it s especially sensitive to certain rediation effects
dunng certun penods after conception, particularly
during the flrst 2 to 3 months after concepuon when a
woman may not be aware that she is pregnant.

Sccton 20.104 of 10 CFR Part 20 places different
fadistion dose lmits on workers who are minors than
on sdult workers. Workers under the age of I8 are
Umited to one-tenth of the adult radiation dose limits.
However, the present NRC regulations do not establich
dose Umits specifically for the embryo/fetus.

The NRC's present limit on the radistion dose that
can be received on the job & 1,250 millirems per
quarter (3 months).? Working minors (those under 1§)
are lmited to & dose equal to one-tenth that of adults,
135 millirems per quarter. (See § 20.101 of 10 CFR
Part 20)

Because of the sensitivity of the unborn child, the
Natonal Council on Radistion Protection and Measure
ments (NCRP) has recommended that the dose squivalent

3The Amit s 3,000 millicems per quarter f the wurker's oecups-
Uonal dose history & known and the everage Jose Joes not exceed
$.000 nullisems per year.
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to the unborn child from ocoupational exposure of the
expectant mother be limited to $00 millirerus for the
entire pregnancy (Rel. 2). The 1987 Presidential puidance
(Ref. 1) specafies an effective dose equivalent lmit of
500 millirems o the unborn child U the pregnancy has
been declared by the mother, the puidance also recom-
wends that substantal varatuons in the rate of exposur:
be avoided. The NRC (in § 20.208 of its proposed revi-
gon to Part 20) has proposed adopuion of the above
Lunits on dose and rate of exposure

lu 1971, the NCRP commented on the occupational
exposure of fertle women (Ref. 2) and suggested that
ferule women should be employed only where the annual
dose would be unlikely to exceed 2 or 3 rems and would be
accumulated at @ more of less steady rate. lo 1977, the
JCKP recommended that, when pregnancy has been diag-
nosed, the woman work only where it is unlikely that the
snnual dose would exceed 0.30 of the dose-equivalent lmit
of § rems (Ref 3). ln othes words, the ICRP has recom-
mended that pregnant women not work where the annual
dose might exceed | .5 rem.

C. REGULATORY POSITION

Instructions on radisuon risks should be provided
to workers, including supervison, in sccordance with
§19.12 of 10 CFR Part 19 before they are allowed 10
work in 4 restncted area In providing instructions on
radistion nisks, employers should include specific instruc-

»

g

L

Yons sbout the risks of rediuon exposure 1o Lhe
embryo/ferus.

The instructions should be presented both orally an”
in printed form, and the instrucuons should include,
s minimum, the information provided in Appendix A
(Instructor's Guide) to this gwde. individuals should be
given the opportumity to ask questions and in turn
should be questoned to determuine whether they under-
stand the instructions. An acceptable method of ensunng
that the informetion i understood i 1o gve & sunple
written test covering the matenal included in Appen-
dix B (Pregnant Worker's Guide). This approach shouid
highlight for instructors those parts of the instructions
that cause difficulties and thereby lead to appropriate
modifications in the instructional curnculum.

D. IMPLEMENTATION

information
NRC staff's

The purpose of this section is to provide
to applicants and lcensees regarding the
plans for using this regulatory guide.

Excopt in those cases in which an applicant or
licensee proposes an acceptavle alternative method for
complying with specified poruons of the Commission's
regulations, the NRC will use the material described
in this guide to evaluate the instructional program
presented 1o individuals, including supervisors, working
in or frequenting any portion of a restricted area.

&
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APPENDIX A

INSTRUCTOR'S GUIDE

EFFECTS ON THE EMBRYO/FETUS OF EXPOSURE TO RADIATION
AND OTHER ENVIRONMENTAL HAZARDS

In order to decide whether to continue working
while exposed 1o ionizing radiation during her preg:
nancy, @ woman should understand the potential effects
oh an embryo/fetus, including those that may be pro-
duced by vanous environmental risks such as smoking
and drinking. Thus wili allow her to compare these risks
with those produced by exposure to ionizing redtion

Table | provides information on the potential «ifects
resulting from exposure of an embryo/fetus to radiation
and nonradiation nsks. The second column gives the
rate at which ‘the effect is produced by natural causes
in terms of the numbesr per thousand cases. The fourth
golumn gives the number of additional effects per
thousand cases believed (0 be produced by exposure (0
the specified amount of the nsk factor

The following ssction discusses the studies from
which the information in Table | was derived. The
results of exposure of the embryo/fetus () the rsk
factors and the dependence on the amount of the
exposure are explained,

1. RADIATION RISKS
1.1 Childhood Cancer

Numerous studies of radiation-induced childhood cancer
have been performed, but a number of them are con-
troversial. The National Academy of Science (NAS) BEIR
report reevaluated the data from these studies and even
reanalyzed the results. Some of the strongest support for
4 causal relationship I8 provided by twin data from the
Oxford survey (Ref. 4). For maternal radiation doses of
1,000 millirems, the excess number of deaths (above those
occurning from natural causes) was found to be 0.6
death per thousand children (Ref. 4).

1.2 Mental Retardation and Abnormal Smaullness of the
Head (Microcephaly)

Studies of Japanese children who were exposed while in
the womb to the atomic bomb radiation st Hiroshima and
Nagasaki have shown evidence of both small head size and
mental retardauon. Most of the children were exposed to
radistion doses in the range of | to SO rads. The impor-
tance of the most recent study les in the fact that
investigators were able to show that the gestational age
(uge of the embryo/fetus alter concepuon) at the time the
childzen were exposed was a cntical factor (Ref. 7). The
approxumate nsk of small head size as a function of
gestational age i shown in Tatie |. For a radiation dose
of 1,000 mullirems at 4 td 7 wesks after conception, the

excess cases of small head size wci § per thousand; at §
10 11 weeks, it was 9 per thousand (Ref. 7)

In snother study, the tughest risk of mental retarda-
tion occurred during the 8 to 15 week period after
conception (Ref. B). A recent EPA study (Ref. 16) has
caloulated that excess cases of mental retardation per
Uve birth Le between 0.5 and 4 per thoussnd per rad.

1.3 Genetuc Effecws

Radiation-induced genetic effects have not been observed
to date in humans. The largest source of material for
genetic studies involves the survivors of Hiroshima and
Nagasaki, but the 77,000 births thet occurred among
the survivois showed no evidence of genetic effects. For
doses received by the pregnant worker in the course of
employment considered in thus gwde, the dose received
by the embryo/fetus apparently would have & negligible
effect on descendants (Refs. 17 and 18).

2. NONRADIATION RISKS
2.1  Oceupation

A recent study (Ref. 9) involving the birth reccids of
130000 chuldren in the State of Washingion indicates
thot the risk of death to the unborn child is related to
the occupation of the mother. Workers in the metal
industry, the chemical industry, medical technology, the
wood industry, the textile industry, and farms exhibited
stillbirths or spontaneous abortions at a rate of 90 per
thousand above that of workers in the control group,
whicti consisted of workers in several other industries.

2.2 Alecohol

It has been recognized since ancient tumes that alco-
hol consumption had an effect on the unborn child. Care
thaginian law forbade the consumpuon of wine on the
wedding night so that a defective chuld might not be
conceived. Recent studies have indicated that small
amounts of alcohol consumpuon have only the munor
effect of reducing the birth weight slightly, but when
sonsumpuon increases to 2 to 4 dnnks per day, a pat-
tern of abnormalities called the fetal alcohol syndrome
(FAS) begins to appear (Ref. 11). This syndrome consists
of reduced growth in the unborn child, faulty bran func.
tion, and abnormal facial features. There is a syndrome
that has the same symptoms as full-blown FAS that
oceurs in children born to mothers who have not
consummed alcohol This naturally occurring syndrome
occurs in about | to ¢ cases per thousand (Ref. 10).
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TABLE1

EFFECTS OF RISK FACTORS ON PREGNANCY OQUTCOME

Effect

Number Ocourring
from Natural Causes

Risk Factor

Excess Occurrences
from Risk Fuctor

Cancer death in children

Small head uze
Small head size

Mentai retardation

Stilivaren or spontaneous
abortion

Fetal alcohol syndrome
Fetal aicohoi syndrome
Fetal alcohol syndrome

Perinatai infant death
(a10"nd the tum. of birth)

Perinatal infant death

Perina.al infant death

1 .4 per thousand
(Ref 5

40 per thousand
(Ref. 6)

40 per thousand
(Ref. 6)

4 per thousand
(Ref. 8)

200 per thousand
(Re! 9)

| to 2 per thousand
(Ref. 10)

1 to 2 per thousand
(Ref. 10)

1 to 2 per thousand
(Ref. 10)

23 per thousand
(Refs. 13, 14)

23 per thousand
(Refs. 13, 14)

23 per thousand
Rafs. 13, 14)

RADIATION KISKS
Childhood Cancer

Radiation dose of 1000 millirems
received before birth

Abrormalities

Radiation dose of 1000 millirads
feceived during npecific periods

‘after congeption:

4-7 weeks after conception
8.1 weeks after conceptic n

Radiation dose of 1000 millirads
received 8 to | S weeks after
conception

NONRADIATION RISKS

Oceupation

Work in high-risk occupations
(see text)

Alcohol Consumption (see text)

2+ drinks per day
More than 4 drinks per day

Chronic alcoholic (more than
10 drizks per day)

Chronic alcohol's (more than
10 drinks per day)

Smoking

Less than | pack per day

One pack or more per day

8134

0.6 per thousand
(Ref. 4)

5 per thousand
(Ref. 7)

9 per thousand
(Ref. T

4 per thousand
(Ref. 8)

90 per thousand
(Rei. 9)

100 per thousand
(Ref. 11)

200 per thousand
(Ref. 11)

350 per thousand
(Ref. 12)

170 per thousand
(Ref, 15)

5 per thousand
(Ref. 13)

10 per thousand
(Ref. 13)
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For mothers #ho eolmu‘ to 4 drinks per day,
the excess occurrences number about 100 per thousand;
and for those who consume more then 4 drinks per
dey, exvess occurrences number 200 per thousand.
The most sensitive period for this effect of alcohol
appears ‘0 be the first few weeks after conception,
before the mother-io-b: realizes she is pregnant (Refs. 10
and 11). Also, 17% or 170 per thousand of the embryo/
(stuses of chronic alcoholics develop FAS and die before
virth (Ref. 15). FAS was first identified in 1973 in the
United States where less than full-blown effects of the
syndrome are now referred to as fetal alcohol effects
(FAE) (Ref. 12),

2.3  Smoking

Smoking during pregnancy causes reduced birth
weights in babies amounting to 5 (0 9 ounces on the
average. In addition, there is an increased nsk of 3§
infant deaths per thousand for mothers who smoke
less than one pack per day and 10 infant deaths per

thousand lm‘thm who smoke one or more packs
per day (Ref. 13).

24 Miscellaneous

Numerous other risks affec. the embryo/fetus, only a
few of which are touched upon here. Most people are
familiar with the drug thalidomide (e sedative given to
some pregnant women), which causes children to be
born with missing limbs, and the more recent use of the
drug diethylstilbestrol (DES), a synthetic estrogen given
10 some women 10 treal menstrual disorders, which
produced vaginal cancers in the daughters born to
women who took the drug. Living at high altitudes also
gives nise 10 un increase in the number of low-burth-weght
children born, while an increase in Down's Syndrome
(mongolism) occurs in children born to mothers who are
over 35 years of age. The rapid growth in the use of
ultrasound in recent years has sparked an ongoing
lnvestugation into the rsks of uxng ultrasound for
diagnostic procedusres (Ref. 19).
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APPENDIX 8

PREGNANT WORKER'S GUIDE

POSSIBLE HEALTH RISKS TO CHILDREN OF WOMEN WHO ARE
EXPOSED TO RADIATION DURING PREGNANCY

During pregnancy, you should be aware of taings in
your surroundings or in your style of life that could
affect your unborn child. For those of you who work
In or visit aeas designated as Restricted Areas (where
access s controlled to protect individuals from being
exposed to radiation and radioactive materials), it is
desirable that you understand the biological risks of
radiation to your unborn child.

Everyone is exposed daily to various kinds of radia-
tion: heat, light, ultraviolet, microwave, oning, and s
on. For the purposes of this guide, only ionizing radia-
tion (such as x-rays, gamma rays, neutrons, and othes
lugh-speed atomic particles) s considered. Actually,
everything is radioactive and all human activities involve
exposure to radiarion. People are exposed to different
amounts of natural “background™ ionizing radiation
depending on where they live. Radon 843 In homes is a
problem of growing concern. Background radiation comes
from three sources:

Average
Annual Dose
Terrestrial - radiation from soil
and rocks 50 mullirem
Cosmic - radiation from outer
space 50 mullirem
Radioactivity normally found
within the human body 25 millirem
125 millirem®

Dosage range (geographic and
other factors) 75 to 5,000 millirem
The first two of these sources expose the body from

the outside, and the last one exposes it from the insige

The average person is thus exposed to a total dose of

about 125 nullirems per year from natural background

radiation.

In addition to exposure f{rom normal background
radiation, medical procedures may contribute to the
dose people receive. The following table lists the average
doses receved by the bone marrow (the blood-forming
cells) trom different medical applications.

*Rad’ation doses in this document are described in two different
units. The rad is 3 measure of the amount of energy absorbed in 3

cortaun amount of materal (100 m). Equal amounts of
absorbed from different W"of' ndhg:a may lead to

differeat biological effects. The rem is a unit that reflects the
biological demage done to the body. The millirad
10 1/1000 of a rad and a rem, respectvely.

and millirem refer

X-Ray Procedure Average Dose*
Normal chest examination 10 millirem
Normal dental examination 1C millizem
Rib cage examination 140 millirem
Gall bladder examination 170 millirem
Barium enema examination 500 mullirem
Pelvic examination 600 mulrem
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*Variations by a factor of 2 (above and below) are not unusual.

NRC POSITION

NRC regulations and guidance are based on the
conservative assumption that any amount of radiation,
00 macter how small can have a harmful effect on an
adult, child, or unborn child. This assumption s said to
be conservitive because there are no data showing ill
effects from small doses; the National Academy of
Sciences recently expressed “uncertainty as to whethsr a
dose of say, | rad would have any effect » '\
Although it is known that the unborn child i re
sensitive to radiation than adults, particularly during
certain stages of development, the NRC has not estab-
lished a special dose limit for protection of the unborn
child. Such a lmit could result in job diserimination for
women of child-bearing age and perhaps in the invasion
of privacy (if pregnancy tests were required) if a sepa-
fate regulatory dose Lmit were specified for the unborn
child. Therefore, the NRC has taken the position that
special protection of the uuborn child should be volun-
fary and should be based on decisions made by workers
and empioyers who are well informed about the risks
invoived.

For the NRC position to be effective, it is important
that both the employee and the employer understand
the risk to the unboin child from radiation received as
4 result of the occupational eaposure of the mother.
This document tries to explain the risk as clearly as
possible and to compare it with other risks to the
unborn child during pregnancy. It is hoped this will
help pregnant employees balance the risk to the unborn
chid agawnst the benefits of employment to decide if
the risk is worth taking. This document also discusses
methods of keeping the dose, and therefore the risk, to
the unborn child as low as is reasonably achievable.



i)

RADIAT!O&O‘C LIMITS

The NRC's present limit on the radiation dose that can
be reseived on the job is 1,250 millirems per quarter (3
months).* Working minors (those under 18) are limited 1o a
dose equai to one-tenth that of adults, 125 millirems per
quarter. (See § 20.101 of 10 CFR Part 20))

Because of the sensitivity of the unborn child, the Nauonal
Council on Radiation Protection and Measurements (NCRP)
has recommended thai the dose equivalent to the unborn
child from occupational exposure of the expectant mother
be Limited to 500 millirems for the entire pregnancy (Ref. 2).
The 1987 Presidential guidance (Ref. 1) specifies an effective
dose equivalent limit of 500 millirems to the unborn child if
the pregnancy has been declared by the mother; the gadance
aso recommends that substantial varations in the rate of
exposure be avoided. The NRC (in § 20.208 of its proposed
revicion to Part 20) has proposed adoption of the above
limits on dose and rate of exposure.

ADVICE FOR EMPLOYEE AND EMPLOYER

Although the risks to the unborn child are small under
normal working conditions, it is still advisable to limit the
radiaton dose from occupational exposure to no more than
500 millirerns for the total pregnancy, Employee and
employer should work together to decide the best method
for accomplishing this goal Some methods that might be
used include reducing the tme spent in radiation areas,
Wwearing some shielding over the abdomunal area, and Keeping
an extra distance from radiation sources when possible. The
employer or health physicist will be able to estimate the
probable dose to the unborn child during the normal nine-
month pregnancy penod and to inform the employee of the
amount. If the predicted dose exceeds 500 millirems, the
employee and empioyer should work out schedules or proce-

.
The lmit is 3,000 millirems quarter if e worker’s ocgupa-
tional dose history is known udpt:o average dose does not un‘:i
$,000 aullirems per year.

dures to limit the dose to the $00-millirem recommended
limuit,

It s important that the employee inform the
empioyer of her condition as soon as she realizes she is
pregnant i the dose to the unborn child is to be
minimized,

INTERNAL HAZARDS

This document has been directed prumanly toward a
discussion of radiation doses received from sources outside
the body, Workers should also be awaze that there s a
nsk of radicacuve matenial entering the body in work-
places where unsealed radioactive material is used. Nuclear
medicine clinics, laboratories, and certain manufacturers
use radicactive matendl in bulk form, often as a liquid or a
8as. A lst of the commonly used materials and safety
precautions for each s beyond the scope of this document,
but certain general precautions might include the following:

1. Do not smoke, eat, dnnk, or apply cosmeucs
around radicactive matenal.

o

Do not pipette solutions by mouth.

3. Use disposabie gloves while handling radioactive
material when feasible.

4. Wash hands after working around radiosctive
matenal.

5. Wear lab coats or other protective clothing when-
ever there is & possibility of spills,

Remember that the employer is required to have
demonstrated that it will have safe procedures and
practices before the NRC issues it a license to use
fadioacuve matenal. Workers are urged to follow estab-
lished procedures and corsult the employer’s radiaton
safety officer or health physicist whenever problems or
questions arnse.
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UNIT'T ATES NUCLEAR FEGULATORY

RULES and REGULATIONS

MISSION

JITLE "0, CHAPTER 1. CODE OF FEDERAL REGULATIONS - ENERGY
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H
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§19.1

PART
. I8

191 Purpose

182 Scope

183 Definitions

184 Interpretations

105 Communications

198 Information collection reguirements
OMB approval

1811 Posting of notices Lo workers

1912 Instructions to workers

1913 Notifications and reports W Individ

uals

1904 Presence of representatives of licens
ees and workers during inspections

1915 Consuitation with workers during in-
spections

19.16 Requests by workers [or inspections

1917 Inspections not warrant«d. Informai
review

1930 Violations.

1931 Application for exemptions

1932 Discrimination prohibited

Authority: Secs. 53, 63 61, 100, 104. 161, 186,
68 Stat. 930, 833 G35 36 037 B48. 055 as
amended. sec 234 83 Stal 444 ss amended
(2USC 207 2080 2111, 2133, 2134, 220
2200 2282) sec 201, 08 Stal 1242 as
amended by Pub. L. 8470 09 Stat 412 (42
USC 5841} Pub L 95-801, sec 10. 82 StaL
2051 (42U 8.C 5851)

For the purposes of sec 223 68 Siut 958 s
amended (42 U S C. 2279) §§ 19.11(a). (c). (d),
and (¢} and 19.12 are issued under sec. 101b,
08 8 a1 948 as amended (42 USC 22m(b))
and §§ 10.13 and 18.14(a) are lesued under
sec 1610 88 Stal 950 ae smended (2 USC
2m(o))

§ 190 Varpose.

The regulations in this part establish
requirements for notices, instructions,
and reports by licensees to individuals

« participating in licensed activities, and

~ options avallable to such individuals in
@

w Nuclear R

a4 F

:

“ §19.4

-

§

connection with Commission inspections
of licensees to ascertain compliance with
the provisions of the Atomic Energy Act
of 1954 as amended. Title II of the En-

ergy Reorganization Act of 1974, and reg-
ulations, orders, and licenses thereunder
regarding radiological working condi-
LHons

4192 Scope

The regulations in this part appy to all
persons who receive, possess, use, or
transfer material licensed by the
Nuclear Regulatory Commission
pursuant to the regulations in Parts 30
through 354060 61,70 o 72 uf ths
chapter, including persans licensed to
operale a production or utilization
facility pursuant to Part 50 of this
chapter and persous !izensed to possess
power reactor spenti fuel in an
independent spent fuel slorage
installation (ISFSI) pursuant to Part 72
of this chapter

7T FRSY2es

INSPECTIONS

§ 193 Delinitions.
As used in this part
(&) "Act” means the Atcmic Energy
& Act of 1954, (68 Stat. 919 Including any
&y amendments thereto;
a (b)) "Commission™ means the United States
ulatory Commisson;

(¢} “"Worker” means an individual
engaged in activities licensed by the Com-
mission and controlled by a licensee,
but doex not include the licensee

" |d) "License” means a license 1ssued
under the regulations in Parts 30 through
w 35.40.60.,61.,70 or 72 of this chapter,
< including licenses o operale @

& production or utilization facility
& pursuant lo Part 50 of this chapter and

licenses to possess power reactor spent
fuel in an independent spent fuel storage
installation (ISFSI) pursuant to Part 72
of this chapter “Licensee” means the
holder of such a license
-
(¢) "Restricted area” means any area
access to which is controlled by the Ii-
censee [or purposes of protection of in-
dividuals from exposure to radiation and
radioactive materials “Restricted area"
shall not include any areas used as resi-

room or rooms in a residential bullding
may be set apart as a restricted area.

Interpctutions.

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

'g 195 Communications.
Except where otherwise specified in

Nuciear Regulatory Commission, Wash-

g Ington, DC 20555 Communications. re-

ports. and applications may be delivered
In person at the Commission’s offices at
1717 H Street, NW . Washington, DC
or a. 7920 Norfolk Avenue Bethesda,
_Marylund

4188 information collection
requirements: OMBS approvel.

(8) The Nuclear Regulato

% Commission has submitted
& information collection requirements
= contained in this part to the Office of
{ Mansgement and Budget (OMB) for
2 approval as required by the Paperwork
Reduction Act of 1080 (44 U.8.C. 3501 et
seq. ) OMB has approved the
information collection requirements
contained in this part under control

19

-3 FR 22017,

§19.12

NOTICES, INSTRUCTIONS, AND REPORTS TO WORKERS;

& number 3150-0044.

5 (b) The approved information

@ collection requirements contained in this
& part appear in § 10.13.

.

Pasting of notices 1o workers.

copies of the following documents: (1)
The regulations in this part and in Part
20 of this chapter; (2) the license, license
conditions, or documents incorporated
Ino & license by reference, and amend-
ments thereto, (3) the operating proce-
dures applicable to \censed activities;
(4) any notice of violation invol
radiological working conditions,
imposition of civil penalty, or order is-
sued pursuant to Subpart B of Part 2 of
this chapter, and any response {rom the
licensee

(b) I posting of » document specified
in paragraph (a) (1), (2) or (3) of this
section Is not practicable, the licensee
may post & notice which describes the
document and states where it may be

§19.01
[ (a) Each licensee shall post current

dential quarters. although a separate

Lais part. all communications and reports
2 concerning the regulations in this part
& should be addressed to ti.e Director, Of -
« fice of Inspection and Enforcement. U S
“

k_eummedA

(¢] Each licensee and applicant shall

t Form NRC-3, (Revision 8-82 or

« later) "Notice to Employees.” as

;nqumdbyhmao.nuumn
(-

and 150 oi this chapter.

Note: Copies of Form NRC-3 may be ob-
tained by writing to the Director of the ap-
propriate U.S Nuciear Regulatory Commis
sion Inspection and Enforcement Regional
Office listed in Appendix “D"., Part 20 of
this chapter, or the Director, Office of In-
spection and Enforcement, US Nuclear
Regulatory Commission. Washington. D C
20555

(d) Documents, notices, or forms
posted pursuant to this section shall ap-
pear In a sufficient number of places to
permit individuals engeged in licensed
activities to observe them con the way to
or from any particular licensed activity
location to which the document applies,
shall be conspicuous, and shall be re-
placed if defaced or uur‘m

(e) Commission documents posted
pursuant to paragraph (a)(4) of this

§
3
&

section shall be posted within 2 working
days after receipt of the documents from
the Commission; the licensee's response,
if any, shall be posted within 2 working
days after dispatch by the licensee Such
documents shall remain posted for &
minimum of 5 working days or until ac-
tion correcting the violation has been
completed, whichever is later

§ 1912  Instructions 10 workers.

~ All Individuals working In or frequent-
ing any portion of & restricted area shall
be kept informed of the storage, trans-
fer, or use of radioactive materials or of
radiation in such portions of the re-

stricted area; shall be instructed in the
health protection problems associated
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wilth exposure Lo such rac‘oactive male-
rials or radistion. 0 precaut,ns or pro-
cedures Lo minimize exposure, vud in the
purposes and functions of proteciive de-
vices employed; shall be Instructed In,
and instructed to observe, to the extent
within the worker's control, the applica-
ble provisions of Comumission regulations
and licenses for the protection of per-
sonnel from exposures to radistion or
radioactive materials occurring in such
arens. shall be instructed of their re-
sponsibllity to report promptly to the li-
censee any condition which may lead to
or cause a violation of Commission regu-

(d) When a licensee s required pur-
suant Lo § 20 405 or § 20 408 of this chap-
ter to report o the Commission any ex-
posure of an Individual to radiation or
radioactive material the licensee shall
elso provide the individual & report on
his exposure dats included therein Such
report shall be sransmitied st & time
not later than the transmittal to the
_pommmlon

™ (¢) At the request of @ worker who s

terminating employment in & given
calendar quarter with the licensee in
work involving radistion dose. or of &
worker who while employed by another
person. is terminsling assignment o

latlons and licenses or UNNECessary ex-

posure Lo radiation or to radioactive ma-
E quarter. each licensee shall provide o

event of any unusual occurrence or mal- g

terial; shall be Insiructed in the sppro-
priate response Lo warnings made (o the

function that may involve exposure to
radistion or radiosctive materiad; and
shall be advised s to the radlation ex-
posure reports which workers may re-

quest pursuant to § 18 13 The extent of
tnese Instructions shall be commensur-
ate with potential radiological hoalth
protectior problems In the restricted
ares

§ 19.13  Notifications and reports 10 'n-
dividualas.

(&) Radiation exposure data for an

work involving rediation duse in the
licensee s fecility in thet calendar

each such worker. oi 1o the worker's

designee, &! lerminalion. & writien

« report regarding the radiation dose
received by thal worker from operations
of the licensee during that specuically
identified calendar quarter or fraction
thereof or provide & writien estiméte of
that dose if the finally determined
personnel moritoring resulls are nol
available ot that ime. Estimeted doses
snall be clearly indicated as such

P. 19.14 Presence of representatives of

licensees end workers during inspec-

individual, @nd the results of any meas-

urements, analyses, and calculations of ~

radioactive material deposited or re-
tained in the body of an individual, shall

tions.

(a) Each licensee shall afford to the
Commission at all reasonable times op-

be reported to the Indaividual as specified & portunity to inspect materials, activities,

i this section. The information reported *
shall include date and results obtained B

pursuant to Commission regulations, or-
ders or license conditions, as shown in
records maintained by the licensee pur-
suant to Commission regulations Each
notification and report shall: be in writ-
ing: Include appropriate identifying data
such as the name of ihe licensee, the
name of the individual, the Individual's
soclal security number; include the Indi-
vidual's exposure Information; and con-
taln the following statement:

This report is furnished to you under the prov

siwns of the Nuclear Rozuulun Commssion regu
Hhuon 10 CER Part 19
report for further reference

ou should preserve ihis

(k) At the request of any worker, each
licensee shall advise such worker annu-
ally of the worker's exposure to radiation
or radioactive material as shown In rec-
ords maintained by the licensee pursu-
ant to § 204017a) and (¢).

(¢) Atthe request of a worker former-
ly engaged In licensed activities con-
trolled by the licensee each licensee shell
furnish to the worker a report of the
worker's exposure to radiation or radio-
sotive material Such report shall be fur-
nished within 30 days from the time the
request |3 made, or within 30 days after
the exposure of the Individual has been
determined by the licensee, whichever is
later; shall cover, within the period of
time specified in the request, each calen-
dar quarter In which the worker's ac-
tivitles Involved exposure to radiation
from radioactive materials licensed by
the Commission; and shall include the
dates and locations of licensed activities
in which the worker participated during
this period

January 31, 1985 (reset)

factllities, premises, and records pursu-
ant to the regulations in this chapter.

(b) During an lnspection, Commission
lnspectors may consult privately with
workers a8 specified in § 18.15. The li-
censee or licensee's representative may
accompany Commission inspectors dur-
ing other phases of an inspection.

(¢) If, at the time of Inspection, an
individual has been authorized by the
workers to represent them during Com-
mission Inspections, the licensee shall
notity the Inspectors of such wuwiOrize-
tion and shall give the workers' repre-
sentative an opportunity to accompany
the inspectors during the inspection of
physical working conditions

(d) Each workers' representative shall
be routinely engaged in licensed activi-
ties under control of the licensee and
shall have recelved instructions as spec-
ifledin § 19.12.

(e) Different representatives of -
censees and workers may accompany the
Inspectors during different phases of an
inspection if there s no resulting inter-
ference with the conduct of the inspec-
tion. However, only one workers' repre-
sentative at a time may accompany the
inspectors

() With the approval of the licensee
and the workers’ representative an in-
dividual who Is not routinely engaged
in licensed activities under control of
the license. for example, a consultant
to the licensee or to the workers' repre-
sentative, shall be affcrded the oppor-
tunity w accompany Commission inspec-
tors during the inspection of physical
working conditions

(g) Notwithstanding the other provi-

19-2

§
t
&

19.16(b)

sions of this section, Commission Inspec-
tors are authorized to refuse to permit
accompaniment by any individual wh
delibernizly interferes with & falr an
orderly inspection With regard to areas
contalning information classified by an
agency of the US Government in the
interest of national security, an individ-
ual who sccompanies an inspector may
have access to such information only f
authorized W do so. With regard to any
area containing proprietary Information,
the workers' representative for tnat area
shall be an individual previously suthor-
fzed by the licensee to enter that ares.

§ 1915 Consubintion with workers dur.
ing inspections.

(a) Commission inspectors may con-
sult privately with workers concerning
me ' \ers of oocupational radiation protec-
tion snd other matters related o ap-
plicable provisions of Commission regu-
lations and licenses to the extent the in-
spectors deem necessary for the conduct
of an effective und thorough inspection

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

(¢) The provisions of paragraph (b)
of this section shall not be interpreted as
authorization to disregard instructions
pursuant to § 19.12.

§19.16 Reguests by workers for inspec-
tions.

(&) Any worker or representative of
workers who belleves that a viclation of
the Act, the regulations In this chapter,
or license conditions exists or has oc-
curred in license act)ities with regurd to
radiological working conditions in which
the worker i1s engaged, may request «n
inspection by giving notice of the alleged
violation 10 the Durector of Inspection and Ea-
forcement, 1o the Darector of the appro-
priate Commission Regional Office, or to
Comuission inspectors. Any such notice
shall be In writing, shall set forth the
speclfic grounds for the notice, and shall
be signed by the worker or representa-
tive of workers A copy shall be provided

| the licensee by the Director of Inspe- tion and

Enforcement, Regional Office Director.
or the inspector no later than at the time
of Inspection except that, upon the re-
quest of the worker giving such notice,
his name and the name of Individuals
referred to therein shall not appear In
such copy or on any record published,
released, or made avallable by the Com-
mission, except for good cause shown.
(b) 1, upon receipt of such notice, the
Drrector of Inspection and Enforcement or Re
gronal Otfice Director determines that
the complaint meets the requirements set
forth in paragraph (a) of this section,
and that there are reasonable grounds to
believe that the alleged violation exists
or has occurred, he shall cause an in-
spection to be made as soon as practica-
ble. to determine if such alleged violation
exists or has occurred Inspections pur-
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suBnt 10 Lhis seclion need not be itmited
W0 matters referred W in the complaint

§ 1917 Jmapections not warranted; in.
formal review.

(@) 11 the Director of lnspection snd bnforce
ment of of the appropnate Regronal

Oflice determines. with respect W & com-
plaint under § 19 16, that an inspection
Is not warranted because there are no
reasonable grounds to belleve that & vio-
lation exists or has occurred. he shall no-
tify the complainant in writing of such
determination. The complalnant may
obtaln review of such determination by
submitiing & writlten statement of posi-
tion with the Executive Director for Operatmons,
U8, Nuclear Regulatory Commussion, Washi
ton, D.C 20555 who will provide the hicensee
with & copy of such statement by certi-
fied mail, excluc.ng. at the request of the
complainant, the name of the complain-
ant The licensee may submit an oppos-
ing written statement of position with
the ¥ xecutive Darector for Operations who wili
provide the cumplainant with a copy of such
statement by certified mail. Upon the request
of the complainant, the Executive Darector for
Operations or his designee may

hold an informal conference in which
the complainant and the licensee may
orally present their views An informal
conference may also be held at the re-
quest of the licensee. but disclosure of the
identity of the complainant will be made
only following receipt of written author-
jzation from the complainant After con-
sidering all written and oral views pre-
sented, the Executive Director for Operations
shall affiem. modify, « r reverse the determina:
tion of the Darector of Inspection and Enforce
ment or of the appropriate Regional
Office and furnish the complainant and
the licensee a written notification of his
decislon and the reason therefor

(b) U the Darector of Inspection and Enforce
ment or of the appropnate Regional

Office determines that an lnspection 1s
not warranted because the requirements
of §1916(a) have not been met, he shall
notify the complainant in writing of
such determunation Such determination
shall be without prejudice to the fAling of
& new complaint meeting the require-
_menu of §1916(a)

38 FR 22217,

110.20 Employee protection.
Employment discrimination by a
i licensee or 8 contractor or subcontractor
of & licensee against an employee for
x engaging in protected activities under
~ this part or Parts 30. 40 50. 80. 70. 72, or
Luo of this chapter is prohibited

r. 1930 Vielatons.
-

k An unction or other court order may
® be obtained prohibiting any violation of
& any provision of the Act or Title I1 of
“ the Energy Reorganization Act of 1974
§ or any regulation or order wsued theie-

Lunder

s A court

order may be obtained for the puyment
of a civil penalty imposed pursuant to
section 734 of the Act for violation of sec-
tion 53, §7, 62, 63, 81, 82, 101, 103, 104,
107, or 109 of the Act or any rule, regula-
tion, or order issued thereunder, or any
term. condition or limitation of any li-
cense issued thereunder, or for any vio-
lation for which a license may be revoked
under section 186 of the Act Any person
who willfully violates any provision of
the Act or any regulation or order lssued
thereunder may be gullty of a crime and,
upon conviction, may be punished by fine
or imprisonment or both, as provided by
law
§ 1931 Application for exemptions.
The Commission may, upon applica-
tion by any licensee or upon ils own in-
ftiative, grant such exemptions from the
requirements of the regulations in this
part as it determines are authorized by
law and will not result in undue hazard
| to Ife or property

38 FR 22217

—6 1932 Discrimination prohibiied.

No person shall on the grouna of sex
pe excluded from participation i, be de-
nied the benefits of, or be subjected to
discrimination under any program or ac-
tivity licensed by the Nuclear Regulatory
Commission. This provision will be en-
2 forced through agency provisions and
@ rules similar to those already established,
x with respect to raclal and other discrim-
% ination. under title VI of the Civil Rights

Act of 1964 This remedy is not exclu-
l:we however, and will not prejudice or

cut off any oiher legal remedies avail-
able to a discriminatee

.
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PART
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PART 20—~STANDARDS FOR
PROTECTION AGAINST RADIATION

GeNeraL PROVISIONS

Purpose.

Scope

Definitions

Units of radiation dose

Units of radiosctivity

Interpretations

207 Communications.

20.8 Information collection requirements:
OME spproval

Prusissisig Doses, Levers ane

CorcgNTRATIONS

20101 Radistion dose standards for indi-
viduals in restricted aresas.

20102 Determination of prior dose.

20103 Exposure of Individusls to concen-
trations of radioactive materials In air in
restricted areas

20104 Exposure of minors

20105 Permissible levels of radiation in un-
resiricted areas

20,106 Radioactivity in effluents to unres-
tricled areas

40107 Medical diagnosis and therapy

20108 Orders requiring furnishing of bio-
assay services.

Sec.
201
02
203
204
2058
206

PRECAUTIONARY PROCEDUARS

20,201 Surveys

20202 Personnel monitoring.

20203 Cautlon signs. labels. signais and
controls

20204 Same. exceptions

20208 Procedures for picking up. receiving.
and opening packages

20208 Instruction of personnel.

20207 Storage and control of licensed ma-
terials Ih unrestricted areas.

Waste Disrosal

20301 General requirement.

20302 Method for obtalning approval of
proposed disposal procedures.

20303 Disposal by release Into sanitary
sewerage systemas

20305 Treatment or disposal by inciner-
ation

20306 Disposal of specific wastes.

20311 Transfer for disposal and manifests

REcorps. REPORTS. AND NOTIFICATION

20401 Records of surveys, radistion moni
toring. and disposal

20402 Renorts of theft or loss of licensed
material

Sec

20 403 Notifications of Incidents

20404 [Reserved)

20 405 Reporis of overexposures and exces
sive levels and concentrations.

20 406 [Reserved)

20407 Personnel monitoring reports

20408 Reporis of personne) monitoring on
termination of employment or work

20409 Notifications and reports to Individ-
uals

EXCLPTIONS AND ADDITIONAL REQUIREMENTS

20501 Applications for exemptions
20 502 Additional requirements

ExrorceNent

20601 Violations

APPENUIX A~ Protection Factars for Respirators

Arrernix B-CONCENTRATIONS IN AR AND
Watex Apove NaTURAL BACKGROUND

Arrenpix C

Arvenpix D-Uniter States Nociear Rigu-
tatory CommissionRrcioval Orrices

Authority: Secs. 53, 6. 84 81, 100 104, 181,
00 Stat 530 639, 538, W8, K17, 4d. a0
amended, (42 USC 2073 2080 2088 2111,
2133, 2134 2201% secs. 201. es amended. AR,
208 Pub L 09434 68 Siatl 1242 1244 1248
Pub. L 0¢-70. 89 Stat 413 (63 US.C 8041,
8641 5048}

For the purposes of sec. 221 00 Siat 964 ae
amended, (42 US.C 2279) 4§ 20101, 20108,
20.10X(a) (b), and (1), 20.104 (s) and [b).
20.106(b), 20.108(a). 20.201. 20 202(s}, 20.208,
20.207, 30.301. 20.303. 20304 and 20 308 are
Issued under sec. 101D, 08 Stat 048 as
amended. (42 US.C 2201(b)) and §§ 20102

§ 20 3(a)

STANDARDS FOR PROTECTION AGAINST RADIATION

should, In addition to complying with
the requirements set forth in this
part, make every ressonable effort to
maintain radiation exposures. and re-
leases of radioactive materials in ef-
fluents to unrestricted areas, as low as
Is reasonably achievable. The term “as
low as Is reasvnably achievable” means
as low as is reasonably achievable
taking into account the state of tech-
nology. and the economics of improve-
ments in relation to benefits to the
public health and safety, and other so-
cietal and sociceconomic consider-
ations, and In relation to the utiliza-
tion of atomic energy in the public in-
terest.

§202 Scope.

The regulations in this part apply to
all persens who receive, possess, use,
or transfer material licensed pursuant
te the regulations in Parts 30 through

210000 5.40-0.07. 840000 =i 0.0 I 9540606170072  of this chapter, in-
e under sec. 1810, “ % cluding persons licensed to opersate &
smended. (42 UAC 2201(0)) E production or utilization facility pur-
suant to Part 50 of this chapter and
CENEraL Provisions + persons licensed Lo possess power reac-
6200 Purpose tor spent fuel in an independent spent
: fuel storage installation (ISFSD puru-
(a) The regulations in this part es-
tablish  standards for protection $ant 1o Part 13 of this chapter
® against radiation hazards arising out |
£ of activities under licenses issued by
$ the Nuclear Regulatory Commission
#nd are issued pursuant to the Atomic §203
Enerq Act of 1954, as amended, and
ito\;‘ Cnergy Reorganization 4Act of | §203 Definitions.
: (@) As used in m‘ugur: s 5
(0) The use of radioactive material (1) “Act” means the Atomic Energy
or o».ge; so:rcce:s of radiation not Ii- :c; :r:)eln?x:\e(n‘\: lsht:rte.to"u) including
censed by the Commission is not sub- ny ' R
ject tc the regulations in this pm.i\! (2 "A"b_Om%":g:?v‘:‘g"“‘e‘;ﬁffﬁ_
However, it is the purpose of the regu- @ Means any radio ha ferts G dukts
lations in this part to control the pos- & persed in the air in ihe : 4
~ Sesslon. use. and transfer of licensed ‘“’“‘5_;8"“’“&"W:.'&:,“.‘lﬁ';“m ahs
?’ m“"ml:y ‘:y NEaTIaNY 1 Sush & n(daiguct{&ron?:.;rm (except special
. m:::!e:mcr\:dtx  A0LK WOuE 6 4 thah nuclear material) yielded in or made
2 ng exposures to licensed e b osure to the radi-
¢ end unlicensed radiosctive material ".‘"“c”‘,: { :x‘;he goosss of Bro-
< and to other unlicensed sources of rg. | ation incident to P

diation, whether in the possession of
the licensee or any other person, but
not including exposures to radiation
from natural background sources or
medical diagnosis and therapy) does
not exceed the standards of radiation
protection prescribed In the regula-
ltiOns in this part.

(¢c) In accordance with recommenda-
tions of the Federal Radiation Coun-
cll, approved by the President. persons
engaged In activities under licenses
lssued by the Nuclear Regulatory
Commission pursuant to the Atomic
Energy Act of 1854, as amended. and
the Energy Reorganization Act of 1974

204

;
|

ducing or utilizing special nuclear ma-
terial;
.
[~ (4) “Calendar quarter” means not
less than 12 consecutive weeks nor
more than 14 consecutive weeks. The
first calendar quarter of each year
shall begin In January and subsequent
e calendar quarters shall be such that
g no day Is included in more than one
calendar quarter or omitted from in-
& clusion within a calendar quarter. No
r licensee shall change the method ob-

served by him of determining calendar
quarters except at the beginning of a
calendar year.
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(8) "Commission” means .he Nuclear (i3) "Radioactive material” includes
Regulatory Commission or its duly au any such malerial whether 9; not sub- ; !0;"1,2:’{6 t(f'eUsfc(r:“it’lvq‘;‘.é::"r:;r;:::
Jhunzcd TEpraanIslivee Joct 10 licensing control by the Com- = suant to section 301(a) of the Depart-

g ¢ ment of Ene:gy Organizaticn Act

{ ment agency’ means any ‘ o, \Pub L 95-61 8] Sta: 565 &t 577-578,

rn:(‘u(ﬁs\;:garfmen‘t, co)mmimon, in- (14) "Restricted area” means any 1/ 42USC 151

dependent establishment, corporation,
whelly or partly cwned by the United
States of America which is an instru-
mentality of the United States, or any
e board, bureau. division, service. office
officer, authority, administration. or
other establishment in the executive
« branch of the Government;

£ (D “Individual” means any human
being,

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

(9) "License
under the regulations In Parts 36
through 3540606170 0r 73 of this

« Chapter. “Licensee' means the holder
of such license;
.

.
-
-
-

w

(10) "Occupational dose” includes
exposure of an individual to radiation
(1) in a restricted area; or (i) in the
course of employment in which the in-
dividual's duties involve exposure to
radiation, provided, that “occupational

w dose” shall not be deemed to include
n any exposure of an individual to radi-
N ation for the purpose of medical diag-
nosis or medical therapy of such Indi-
L_Vvidual

F (11) “Person" means: (1) Any individ-
ual, corporation, partnership, firm, as-
soclation, trust, estate public or pri-
vate institution, group, Government
agency other than the Commission or
the Department (except that the De.
partment shall be considered & person
within the meaning of the regulations
in this part to the extent that its facil-
ities and activities are subject to the li-
censing and related regulatory authcr-
ity of the Commission pursuant to sec:
tion 202 of the Energy Reorganization
Act of 1874 (88 Stat. 1244)), any State,
any foreign government or nation or
a&ny political subdivision of any such
government or nation, or other entity;
and (i) any legal successor, repre.
sentative agent, or agency of the fore-
_§oing

(12) "Radiation” means any or all of

the following: alpha rays, beta rays,

3 gamma rays, X rays. neutrons, high-

Sspeed electrons, high-speed protons,

& and other atomic particles; but not

o Sound or radio waves, or visible. (n.
g frared, or ultrziolet light;

AOFR B774

December 30, 1982

;

™~
-
-

area access to which Is controlled by
the licensee for purposes of protection
of individuals from exposure 10 radi-
ation and radioactive materials. ' Re-
stricted area” shall not include any
areas used as residental quarters. al-

(S though & separate room or rooms in &

]

&
-

£

,,..—“l '__25 FR 1205

—— 5 Ry .

residential bullding may be set apart
@ restricted area.

(18) “Source material” means: )

rUrmtum or thorium, or any combina-

neans 8 license issuea &

tion thereol, In any physical or cheml-
cal form; or (Il) ores which contain by
welght one twentieth of one percent
(0.05%) or more of (a) uranium, (&)
thorium or (¢) any combination there.
of Source material does not Include
special nuclear material

(16) "Special nuclear material”
means: (1) Plutonium, uranium 233,
uranium entiched in the isotope 233 or
in the isotope 23%, and any other ma-
terial which the Commission. pursuant
to the provisions of section 51 of the
act, determines to be special nuclear
material. but does not {nclude source
material. or (i) any material artificial-
ly enriched by any of the foregoing
but does not include source material;

[T %) “Unrestricted area” means any
&~

area access to which is not controlled
by the licensee for purposes of proter-
tion of Individuals from exposure to
radiation and radioactive materfals,
and any area used for residenttal QuUAr-
ters

(18) “Department” means the De-
pariment of Energy established by the
Department of Energy Organization
Act (Pub. L. 95-91, 91 Stat. 565 42
USC 7101 et Seq.) to the extent that
the Department, or its duly authorized
representatives, exercises functions
formerly vested (1, the US Atomic
Energy Commission Its Chatrman,
members, officers and components and
transferred to the US Energy Re-
search and Development Administra-
tion and to the Administrator thereof
pursuant to sections 104 (b), (¢) and
(d) of the Energy Reorganization Act
of 1974 (Pub L. 93-438 88 Stat. 1233

20-2
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&
“

Termination" means the end
of employment with the licensee or, in
the case of individuals not employed
by the licensee, the end of a work as-
signment in the licensee's restricted
Areas In a given celendar quarter,
without expectation or specific sched-
uling of reentry into the licensee's re-
Stricled areas during the remainder of
that calendar quarter

(b) Definitions of certain other
words and phrases as used in this part
are set forth in other sections, includ-
ing:

1) "Alrborne radioactivity area” de-
fined in § 20.203;

(2) “Radiation area" and “high radi-
ation area” defined in § 20.202;

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

(4) "Survey" defined in § 20.201;

(5) Units of measurement of dose
(rad. rem) defined in § 20 4;

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

8204 Units of radiation dose.

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

(b) The rad, as used in this part, is a
measure of the dose of any fonizing ra-
diation to body tissues in terms of the
energy absorbed per unii mass of the
tissue. One rad is the dose correspond-
ing to the absorption of 100 ergs per
fram of tissue. (One r:llirad
(mrad)=0001 rad)

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

(1) A dose of | r due to X- or
gamma radiation;

(2) A dose of | rad due to X-,
gamma, or beta radiation;
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or high energy protons:

(4) A dose of 005 rad due to particles
heavier than protons and with suff
cient energy Lo reach the lens of the
eye, 1l it is more convenient to meas
ure the neutron flux, or eguivalent.
than 1o determine the neutron dose in
rads. as provided in paragraph (cX3)
of this section, one rem of neutron ra-
distion may. for purposes of the regu
lations (n this par!. be assumed to be
equivaiont to i4 million neutrons per
Square centimeter incident upon the
body, or. if there exists sulficlent in-
formation to estimate with reasonable
BCCUracy the approximate distribution
in energy of the neutrons, the incident
number of neutrons per square centi-
meter equivalent to one rem may be
estimated from the following table:

NEUTRON FLux DosE EQUIVALENTS

Numbe: of
neions pe
square
centmeie
CGuvaien 1o o
0% of ¥ om
(reNIung
emY)

e ————————— —

Average tus
o

Neulror energy IMev

25 F 8 wrna

Yr'n-h‘ $70 < 100
0 000 120 . 10
0 008 820 x 10
002 400 » 10
01 120 x 10
0s 430
10 210
8 2010
$0 2610
1¢ 24 4 10¢
W0 24100
0w ¥ 14100

"
134
b
1w

(d) For determining €Xposures to X
Or gamma rays up to 3 Mev, the dose
limits specified in §§20.101 10 20.104
Inclusive. may be assumed to be equiyv-
alent to the “air dose". For the pur-
Pose of this part “air dose" means that
the dose is measured by a properly
calibrated appropriate instrument {n
&ir at or near the body surface in the
[_Fekion of highest dosage rate

8205 Units of radioactivity

(a) Radioactivity is commonly, and
for purposes of the regulations in this
part shall be, measured in terms of dis-
integrations per unit time or in curies.

One curie=37x10'* disintegrations
per second (dps)=2.2x10'? disintegra.
tions per minute (dpm: Commonly
used submultiples of the curie are the
millicurie and the microcurie:

(1) One millicurie (mCi) '=0.001
curie (Ci) '«=37x10' dps

(2) One microcurie (uCl) '=0.000001
curie=3 7x10'dps

3 FR 29

®) [Deleredt 40 FR 50704 |

(¢) |Deieted 39 FR 21990 |

(3) A dose 0f.0.1 rad due to neutrons

E
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6206 Interprewstions

pretation of the meaning of the

& lations in this part by any

Except as specifically suthorized by !
the Commission (a writing. no inter.
regu-
officer or g

20.102b)

| Cause any Individuasl In & restricted
rea Lo receive In any period of one
calendar quarter from radioactive ma-
terial and other sources of radistion &
total occupational dose In excess of
the standards specified in the follow-

-
-
-

L tmployee of the Commission other L.ing table:

than a written interpretation by the
General Counsel will

___bc binding upon the Commission
rb 207 Communications
Except where otherwise specified in
this purt, all communications and re-
POrts concerning the regulations in
X this part should be addressed Lo the
« Executive Director for Operations,
& US Nuclear Regulatory Commission,
slon's offices at 1717 H Street NV’
Washington, DC.; or at 7920 Norfolk
__Avenue Bethesda Maryland

tions, reports, and applications may be
delivered In person at the Commis-

1208  Intormetion coection
requirements: OM8 approval.

(#) The Nuclear Regula
Commission has submi:ted
lnformation collection requirements
contalned in this part to the Office of
““md t n:u Budget &M’. ) for
approval as . !nr\voﬁ
lduc)‘ 6‘& A:.:: of 1980 (44 g..l 3501 ot
seq. approved
information collection requirements
contained (n this part control
number 3150-0014.

(b) The approved information
collection requirements contaloed in this
part appear in §§ 20.102 20108, 20.108,
20.108, 20.203, 20.208, 20.302, 20.311,
20.401, 20.402, 20.403, 20 408, 20,407,
20.408, and 20.400.

(c) This past containe information
collection requirements (n addition to
those approved under the control
number specified in paragrapb (a) of this
section. lnformation coilection
requirements and the control numbers
under which they are spproved are as
follows:

(1) In §§ 20.101 and 20 102, Form
NRC-4 is approved under control
number 3150-0008.

(2) In § 20.401, Porm NRC-8 |s
approved under control number 3150-
0608,

‘-

"
N

~49 FR 196

Permissisie Doses, LEveLs, anp
CONCENTRATIONS

; §20101 Radiation dose standards for in
dividuals in restricted areas.

(&) In accordance with the provisions
of §20102(a), and excepl as provided
in paragraph (b) of this section, no i
censee shall possess. use, or transfer i
censed material in such a manner as to

Je FR

203

be recognized to

Washington, D.C. 20555. Communica. *

FEMS PER CaLENDAR QUARTER

1 OWhol DOOy hesd an une. scive Deooo
2 omung organs wne o eves o goneds

£ Manas and lorearms lee! and aneies

3 5ain of whowe body

1LY
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(b) A licensee may permit an individ-
ual in a restricted area to receive a
= total occupational dose to the whole
A body greater than that permitted
& under paragraph (a) of this section,
« provided:
(1) During any calendar quarter the
total occupational dose to the whole
body shall not exceed 3 rems: and

T (2) The dose to the whole body,
when added to the accumulsated occu-
pational dose to the whole body, shall
not exceed § (N-18) rems where "N
equals the (ndividual's age in years at
his last birthday; and

(3) The licensee has determined the
Individual's accumulated occupational
dose Lo the whole body on Form NRC-
4. or on & clear and legible record con-
taining all the information required in
that form; and has otherwise complied
with the requirements of §20102 As
used In paragraph (b), “Dose to the
whole body” shall be deemed to in-
clude any dose to the whole body,
gonads, active blood-forming Organs,
head and trunk, or lens of eye.

25FR 10914

e

820 102 Determination of prior dose.

(&) Each licensee shall require
individual, prior to first entry of the
Individual into the licensee's restricted
area during each employment or work
assignment under such circumstances
that the individual will receive or is
likely to receive in any period of one
calendar quarter an occupational dose
In excess of 25 percent of the applica-
ble standards specified in §20.101¢a)
And £ 20.104(a). to disclose In a writ-
ten, signed statement, either: (1) That
the individual had no prior occupa-
tional dose during the current calen-
dar quarter, or (2) the nature and
amount of any occupational dose
which the {ndividua) may have re.
celved during that specifically ident|-
fied current calendar Quarter from
sources of radlation possessed or con-
trolled by other persons. Each licensee
shall maintain records of such state-
ments untll the Commission suthor.
izes thelr disposition.

(b) Before permitting, pursuant to
§ 20.101(b), any individual In & restrict-
ed area to recelve an occupational ra-
diation dose in excess of the standards
specified in §20.101(a), each licensee
shall:

any

44 FR 32382
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(1) Obtain & certificate on Form
NRC-4, or on s clear and legible
record containing all the information
required In that form, signed by the
Individual showing each period of time
after the Individua' attained the kge
of 18 in which the individual received
&n occupational dose of radiation; and

(2) Calculate on Form NRC4 In ac
cordance with the instructions &ppear.
ing therein, or on a clear and legible
record containing &ll the Information
required in that form, the previously
accumulated occupational dose re-
ceived by the individual and the addi-
tional dose wllowed for that individual
under § 20 101(b).

(eX1) In the preparation of Form
NRC-4, or & clear and legible record
containing all the information re-
Quired in‘that form, the licensee shall
make & reasonable effort to obtain re-
ports of the individual's previously ac-
cumulated occupational dose. For each
period for which the licensee obtains

May 31, 1984
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such reports, the Ucensee shall use the
dose shown in the report in preparing
the form. 1In any case where & licensee
is unable to obtaln reports of the indi-
vidual's occupational dose for a previ-
ous complete calendar quarter, it shall
be assumed that the Individual has re-
teived the occupational dose specified
in whichever of the following columns
apply

e e
Cowmn 2~
““‘“w""' Aspumed
i *1POLe N pOsue v
roms o
Pen of body oo v carenae
{ LTS auanen
| auenens prox | o
*°R.’ o her Jon
{ 1 19861
oo s + - S
1
Whow  body  goneds |
aclve D0 |
Cgans head a0 vunk |
ens of eye LN %

(2) The licensee shall retain and pre-
serve records used In preparing Form

& NRC-4 until the Commission author-
= lzes their disposition
=

25 FP 094

11 calculation of the individual's accu-
mulated occupational dose for all peri-
ods prior to January 1, 1961 yields a

' result higher than the applicable accu-
mulated dose value for the individual
as of that date, as specified in para:

graph (b) of §20 101, the excess may

_Ee disregarded

——

§20103 Exposure of individuals to con-
centrations of redioactive materials in
#ir in resiricled areas.

(@) 1) No licensee shall possess, use,
or transfer licensed material in such a
manner as to permit any individual in
8 restricted area to inhale a quantity
of radioactive material in any period
of one calender quarter greater than
the gquantity which would result from
inhalation for 4C hours per week for
13 weeks at uniform concentrations of
radioactive material in air specifled in
Appendix B, Table I, Column 1. '3 If

the radiocactive material Is of such
form that intake by absorption
through the skin is likely, individua!l
exposures to radioactive material shail

J——— i 2 Rk )

be controlled so that the uptake of ra-
diocactive material by any organ {rom
either inhalation or absorption or
both routes of Intake ‘* In any calen-
dar quarter does not exreed that
which would result from inhaling such
radioactive material for 40 hours per
week for 13 weeks at uniform concen-
trations specifled In Appendix B,
Table 1, Column 1.

(2) No licensee shall possess, use, or
transfer mixtures of U-234, U-235, and
U-238 in soluble form In such a

September 1, 1982
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INANNEr as (o permit any indiviaual in
& restricted area to inhale a quantity
of such material in excess of the
Intake limits specified in Appendix B,
Table I, Column 1 of this part. If such

20.103(¢)

would result from inhalation of sv h
meterial for 40 hours at the unifc.m
concentrations specified In Appendix
B, Table 1, Column 1 &s Is reasonably

- bchilevable. Whenever the intake of ra-

soluble uranium is of & form such that S dioactive material by any individual
sbsorption through the skin is likely, & exceeds this 40-hour control measure,
individua'! exposures to such materia) & the licensée shall make such evalua:

shall be controlled so that the uptake *

tions and take such actions as are nec-

of such material by any organ from = essary to assure against recurrence.

either inhalation or absorption or
both routes of intake * does not exceed
that which would result from inhaling
such material at the limits specified In
Appendix B, Table I, Column 1 and
fcotnote 4 thereto.

(3) Por purposes of determining
compliance with the requirements of
this section the licensee shall use suit-
able measurements of concentrations
of radioactive materials In air for de:
tecting and evaluating sirborne radio-
activity In restricted areas and in addi-
tion. as appropriate, shall use meas-
urements of radioactivity in the body, 5
measurements of radioactivity excret-
ed from the body, or any combination
of such measurements as may be nec:
essary for timely detection and assess:
ment of individual Intakes of radioac-
tivity by exposed individuals. It is as-
tumed that an individual inhales ra
dioactive material at the airborne con-
centration in which he Is present
unless he uses respiratory protective
equipment pursuant to paragraph (¢)

~
-
=
w
-
e
-

The licensee shall maintain records of
such occurrences, evaluations, and ac-
tions taken in a clear and readlily Iden-
tifiable form sultable for summary
hre\rielr and evaluation.

r (¢) When respiratory prolective
ulpment is used (o limit the inhalation
:?mbom radioactive material

pureuant to rcrunpb (b)(2) of this
section. the licensee shall use equipment
thet (e certified or had certification
extended by the National lnstitute for
Occupational Salety and Health/Mine
Safety and Health Administration
(NIOSH/MSHA). The licensee may
make aliowance for this use of
respiratory protective equipment in
estimating exposures of individuals to
this material provided that:

‘Since the concentration specified for tri-
Lum oxide vapor assumes equal intakes by
skin absorption and inhalation, the total
intake permitted is twice that which would

of this section. When assessment of a
particular individual's Intake of radio-
active material is necessury. Intakes
less than those which would result
from inhalation for 2 hours in any one
day or for 10 hours in any cne week at
uniform concentrations specified in
Appendix B, Table 1, Column 1 need
not be included in such assessment
provided thit for any assessment in
excess of these amounts the entire
amount is included.

(0)(1) The licensee shall, &s & precau-
tionary procedure, use process or
other engineering controls, to the
extent practicable, to limit concentra-
tions of radioactive materials in air to
levels below those which delimit an
airborne radioactivity area as defined
in § 20.203¢d 1 i)

(2) When it is impracticable to apply
process or other engineering controls
to limit concentrations of radicactive
material in air below those defined In
§ 20.203¢d)1)ii), other precautionary
procedures, such as increased survell-
lance, limitation of working times, or
provision of respiratory protective
equipment, shall be used to maintain
intake of radicactive material by any
individual within any period of seven
consecutive days as far below that
intake of radioactive material which

43 FR 2927

result from Inhalation alone at the concen-
tration specified for H 3 8§ In Appendix B
Table 1. Column | for 40 hours per week for
13 weeks

‘For radon 222, the limiting quantity is
that inhaled in a period of one calendar
year. For radioactive matlerials designated
Sub’ in the “lsotope’ column of the table,
the concentration value specified is based

upon exposure Lo the material as an exter-
nal radiation source Individua) exposures to
these materials may be accounted for as
part of the limitation on individual dose in
§ 20.101. These nuclides shall be subject to
the precautionary procedures required by
§ 20.103(b)t1).

"Multiply the conceniration values speci-
fied In Appendix B, Table I, Column 1, by
6.3x10' ml to obtain the quarterly quantity
!lmit. Multiply *he concentration value spec
ified In Appendix B. Table 1. Column 1, by
258x10" mi Lo obilain the annual quantity
limit for Rn 222

‘Signilicant Intake by ingestion or injec:
tion is presumed to occur only as & result of
circumstances such as accident, inadver
tence. poor procedure. or similar special
conditions. Such Intakes must be evaluated
and accounted for by technigues and proce-
dures as may be sappropriate to the circum-
stances of the occurrence Exposures so
evaluated shall be Included in determining
whether the limitation on (ndividual expo-
sures in § 20 103(a)x 1) has been exceeded.

‘Reguiatory guidance on assessment of n-
dividual intakes of radioactive material is
given In Regulatory Guide 89 “Acceptable
Concepts. Models. Equations and Assump-
tions for a Bioassay Program " single copies
of whichi are avallable from the Office of
Standards Development, US Nuclear Regu-
latory Commission. Washington. D.C. 20555,

204

upon written request
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(1) The Licenser selects respirelory
protective equipment thet provides &
protection factor grester then the
multiple by which peak concentrations
of airborne redicactive ralerials in the
working area are expecied 10 exceed the
values specified in Appendix B. Table |,
Column 1 of this part The equipment so
selected shall be used oo that the
sverage concentration of redicactive
meterial in the air that is inhaled dunng
any period of uninterrupted use in en
. radicectivity srea. on any day,
by any individual using the equipment,
does not exceed the values specified in
Appendix B. Table |. Column 1 of this
part. For the purposes of this paragraph,
the concentration of redicactive
material in the air that is inbaled when
respirators are worn may be estimated
by dividing the ambient concentration in
alr by the protection factor specified in
Appendix A of this part. If the exposure
io later found tc be greater than
estimated. the correcied value shall be
used; if the exposure is leter [ound 10 be
less thao esticmaied. the corrected value
may be used

(2) The licensee maintains and
implements & respiratory protection
program that includes. a8 ¢ minimum:
alr sampling sufficient to identify the
hazard. permit proper equipment
selection and estimate exposures;
surveys and bicassays as appropriaie to
evaluate actual exposures. written
procedures regarding selection. fitting.
and maintenance of respirators. and
muns of respirators for operability
immediately pnor to each use: written
procedures regarding supervision and
trelaing of personnel and lssusnce
records: and determination by «
physician prios to initial use of
respirators, and at leas! every 12 months
thereafter. that the individual user is
physically able to use the respiratory
proleclive equipment.

(3) A written policy statement on
respirator usage shall be issued covering

such things ss: use of precticable
engineering controls instead of
respirators; routine, nonroutine. and
emergency use of respirators; and
periods of respirator use and relief trom
respirator use. The licensee shall advise
each respiretor user that the user may
leave the ares at any time for relief from
respirator use o the event of equipment
malfunction, pbysical or psychological
distress. procedural or communication
fallure significant dete.ioration of
operating conditions, or any other
condition that might require such relief.

(4) The licensee uses equipment
within limitations for type and mode of
use and provides proper visual,
communication. and other special
capabilities (such we adequate skin
proiection) when needed

| (d) Unless otherwise authorized by
the Commission, the licensee sball not
] assign protection factors (n excess of

T FRIGIS? .

those specified ln.::pondu A ol this
part in selecting using resplretory
protective equipment. The Commission
mey suthorize 8 licensee 1o use higuer
protection factors on receipt of an
application (1) describing the situation
for which a need exists for higher
protection factors. and (2) demonstrating
that the respiratory protective
equipment will provide these higher
protection factors under the proposed
conditions of use. -

e) Where equipment of & particular
ty;o,hu pol been lested snd ceriified,
ot had certification extended, bL
NIOSH/MSHA, or where there ls no
| exiating schedule for test and

cartification of certain equipment. the
licensee shall not ::l“o sllowance for
this equipment without specific
suthorization by the Commission. An
application for this suthorization must
{nclude s demonstration by testing, or
on the basie of reliable test information,
that the material and performance
characteristics of the equipment are
capable of providing the proposed
degree of protection unde: anticipsted
conditions of use.

(N Only equipment that bas been
specifically certified or had certification
extended ’or emergency use by NIOSH/
MSHA sball be used as emergency
devices.

(97 The licensee shall notify in wrii.
ing the Director of the sppropriate Nu-
clear Regulatory Commission Inspection
and Enforcement Regionsl Offce listed
in Appendix D at least 30 days before the
date that respiratory proteclive equip-
ment 18 Arst used under the provisions
Lgl this section

47 FR 16162

620104 Exposure of minors.

(a) No licensee shall possess, use, or
transfer licensed material in such a
manner as to cause any Individual
within a restricted area who Is under
18 years of age to receive In any
period of one calendar quarter from
radioactive material and other sources
of radiation in the licensee's posses-
=sion a dose in excess of 10 percent of

the limits specified in the table in
g Paragraph (a) of § 20101
& (b) No licensee shall possess, use or
£ transfer licensed material in such a
manner as (o cause any individual
within a restricted area. who is under
18 years of age to be exposed to air-
borne radioactive material possessed
by the licensee in an average concen-
tration in excess of the limits specified
in Appendix B, Table II of this part.
For purposes of this paragraph, con-
centrations may be averaged over peri
gds not greater than a week

205

r (¢) The provisions of §§ 20.103(bx2)
and 20 103¢¢) shall appl; » exposures .
subject Lo paragraph (b. f this sec:
tion except that the references (n
§§ 20.103(b)(2) and 20 103(¢) to Appen-
dix B, Table 1, Column 1 shall be
deemed Lo be references to Appendix

B, Table 11, Column |

— 1 FR 52302

(820105 Permissible levels of radiation in
unresiricted wreas

(&) There me .~ be included In any ap-
plication for a license or for amend
ment of a license proposed limits upon
levels of radiation in wunrestricted
areas resulting from the applicant's

possession or use of radicactive mate-
rial and other sources of radiation.
Such applications should include in-
formation as to anticipated averuge ra-
distion levels and anticipated occupan-
cy times for each unrestricted area in-
volved. The Commission will approve
the proposed limits If the applicant
demonstrates that the proposed limits
are not likely to cause any individual
Lo receive a dose to the whole body In
any period of one calendar year in
excess of 0.5 rem.

(b) Except as authorized by the
Commission pursuant to paragraph (s)
x ©f this section, no licensee shall pos-
% sess, use or transfer licensed material
€in such a manner as to create In any
unrestricted area from radioactive ma-
terial end other sources of radiation in
his possession.

(1) Radiation levels which, If an tndi-
vidual were continuously present in
the area, could result (n his receiving &
dose In excess of two millirems (n any
one hour, or

(2! Radiation levels which, If an indi-
vidual were continuously present in
the area, could result in his receiving a
dose In excess of 100 millirems in any
L:even consecutive days.

« () In addition to other requirements

& of this part, licensees engaged in ura-

= nium fuel cycle operations subject to

& the provisions of 40 CFR Part 190,

« "Environmental Radiaticn Protection

= Standards for Nuclear Power Oper-
ations.” shall comply with that part.
el

§20.106 Radioactivity in effluents to un-
resiricted areas.

(a) A licensee shall not possess, use,
or transfer licensed material so as to
release to an unrestricted area radioac-

:llve material In concentrations which

= exceed the limits specified In Appen-

x dix B, Tabie II of this part, except as

o Buthorized pursuant to §20.302 or
paragraph (b) of this section. For pur.
poses of this section concentrations
may be averaged over a period not
greater than one year

September 1, 1982
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(b) An application for & license or
amendment may “include proposed
limits higher than those specified in
jparagraph (&) of this section The

Commission will approve 'he proposed
limits if the applicant demorstrates:

(1) That the applicant has made &
reasonable effort to minimize the ra-
dioactivity contained in effluents to
unrestricted areas; and

(2) That it is not likely that radioac:
tive material discharged In the efflu-
ent would result in the exposure of an
Individual to concentraticas of radio-
aclive material in alr or water exceed
ing the limits specified in Appendix B,
Table 11 of thus part

(c) An application for higher limits
pursuant to paragraph (b) of this sec-
tion shall include information demon-
strating that the applicant has made &
reasonable effort to minimize the ra-
dicactivity discharged in effluents to
unrestricted areas, and shall include,
as pertinent

(1) Information as to flow rates.
total volume of effluent, peak concen-
tration of each radionuclide in the el-
fluent, and concentration of each radi
onuclide in the effluent averaged over
& period of one year at the point
where the effluent leaves a stack,
tube, pipe, or similar conduit;

(2) A description of the properties of
the effluents, including:

(1) Chemical composition;

(i) Physical characteristics, includ-
ing suspended solids content in liquid
effluents, and nature of gas or aerosol
for air effluents;

(i) The hydrogen lon concentra-
tions (p*) of liquid effluents; and

(v) The size range of particulates in
effluents released into air.

(3) A description of the anticipated
human occupancy in the unrestricted
area where the highest concentration
of rudioactive material from the efflu-
ent is expected, and, In the case of &
river or stream, a description of water
uses downstream from the point f re-
lease of the effluent.

(4) Information as to the higr..
concentration of each radionuclide
An unrestricted area. Including aui ci-
pated concentrations averaged ove a
period of one year:

(1) In air at any point of human oc-
cupancy: or

(i) In water at points of use dow-
siream from the point of release of
the effluent

29 FRj4ade

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

(6) A description of the environmen-
tal monitoring equipment, including
sensitivity of the system, and proce-
dures and calculations to determine
concentrations of radionuclides (n the
unrestricted area and possible recon-

September 1, 1982
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ments of this

centrations of radionuclides.

(7) A description of the waste treat-
ment facilities and procedures used 1o
reduce the concentration of radionu-
clides in effluents prior to their re-
lease

(d) For the purposes of this section
the concentration limits in Appendix
B, Teble 11 of this part shall apply at
the boundary of the restricted area.
The concentration of radioactive ma-
terial discharged through a stack. pipe
or similar conduit may be determined
with respect 1o the polnt where the
material leaves the conduit. If the con-
duit discharges within the restricted
area, the concentration at the bound-
ary may be determined by applying
appropriate factors for dilution, dis-
persion, or decay between the point of
discharge and the boundary.

(e) In addition to limiting concentra-
tions in effluent streams, the Commis-
sion may llmit quantities of radicac-
tive materials released in air or water
during a specified period of time if it
appears that the dally Intake of radio-
active material from alr, water, or food
by & sultable sample of an exposed
population group, averaged over s
period not exceeding one year, would
otherwise exceed the dally intake re-
sulting from contlnuous exposure to
&ir or water containing one-third the
concentration of radioactive materials
specified In Appendix B, Table I1 of
this part. .

™ (1) The provisions of paragraphs (a)
through (e) of this section do not
nlpply to disposal of radioactive materi-
&

which Is governed by § 20.303.

Into sanitary sewerage systems,

(8) In addition to other reguire-
part, licensees engaged
in uranium fuel cycle operations sub-

Ject Lo the provisions of 40 CFR Part

180, “Environmental Radiation Protec-

tion Standard for Nuclear Power Op-
:uuom." shall comply with that part.

and

620107 Medical diagnosi. and therapy.

Nothing in the regulations in this
part shall be interpreted as limiting
the intentional exposure of patients to
radiation for the purpose of medical
diagnosis or medical therapy

620008 Orders requiring furnishing of
bio-assay services

Where necessary or desirable in
order to aid In determining the extent
of an individual's exposure to concen-
trations of radioactive material, the
Commission may incorporate appro-
priate provisions in any license, direct-
ing the licensee to make avallable to
the individual appropriate bio-assay
services and to furnish a copy of the
reports of such services to the Com-
mission.

206
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PRECAUTIONARY PROCEDURES

$20201 Surveys

(@) As used in the regulations in this
v P8TL, SUrvey ’ means an evaluation of
§the radiation hazards incident to the
=production. use release, disposal, or
presence of radioactive materials or
other sources of radiation under a spe-
cific set of conditions. When appropri-
ate, such evaluation includes a physi-
cal survey of the location of materials
and equipment, and measurements of
levels of radiation or concentrations of
radioactive material oresent

r (b) Each licensee shall make or

< cause Lo be made such surveys as (1)
smay be necessary for the licensee to
wcomply with the regulations in this

@
w

Part. and .2) are reasonable under the
ghircumstances to evaluate the extent

l:l radiation hazards that may be pres
ent

-~
§20202 Personnel monitoring.

(&) Each licensee shall supply appro-
priate personnel monitoring equip-
ment Lo, and shall require the use of
such equipment by:

(1) Each Individual who enters & re-
stricted ares under such circumstances
that he receives, or Is likely to receive,
& dose In any calendar quarter in
excess of 25 percent of the applicable
value specified In paragraph (&) of
§20.101.

(2) Each Individual under 18 years of
age who enters a restricted area under
such circumstances that he receives,
or is likely to receive, a dose in any cal-
endar quarter in excess of 5 percent of

Zthe applicable value specified in para-
egraph (a) of § 20.101.
>4

(3) Each Individual who enters a
“ high radiation area.

(b) As used In this part,

(1) “Personnel monitoring equip-
mert” means devices designed to be
worn or carried by an individual for
the purpose of measuring the dose re-
ceived (e.g., film badges, pocket cham-

bers, pocket dosimeters, film rings,
etc.);
(2) "Radiation area” means any

area, accessible to personnel, in which
there exists radiation, originating in
whole or in part within licensed mate-
rial, at such levels that & major por-
tion of the body could receive in any
one hour a dose in excess of 5 mil-
lirem, or In any 5 consecutive days s
dose in excess of 100 millirems;

(3) “High radlation area’” means any
area, accessible to personnel, in which
there exists radiation originating in
whole or in part within licensed mate-
rial at such levels that a major portion
of the body could receive in any one

hour & dose in excess of 100 millirem.
> -
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§20203 Caution signe, labels, signals and
controls

(a) Genera! (1) Except as otherwise
authorized by the Commission., sym
bols prescribed by this section shall
use Lhe conventional radistion caution
colors (magenta or purple on yellow
background) The symbol prescribed
by this section is the conventional
three bladed design:

Rapiation Symaol

I Cross hatched ares is Lo be magenta or
purple
2 Background is to be yellow

35 FR 5033

(2) In addition to the contents of
signs and labels prescribed in this sec-
tion. licensees may provide on or near
such signs and labels any additional
information which may be appropriate
in alding individuals to minimize expo-
sure Lo radiation or to radioactive ma-
terial

(b) Radiation areas. Each radiation
area shall be conspicuously posted
with & sign or signs bearing the radl
ation caution symbol and the words:

CAUTION '
RADIATION AREA

(¢) High radialion greas. (1) Each
high radiation area shall be conspicu-
ously posted with a sign or signs bear:
ing the radiation caution symbol and
thie words

CavuTION !

HIGH RADIATION AREA

'Or "Danger

[' (2) Each entrance or access pelnt to
& high radistion area shall be:

(1) EQuipped with a coitrol device
which shall cause the level of radl
ation to be reduced below that at
which an Individual might receive a
dose of 100 milllrems in 1 hour upon
entry into the area, or

(i) Equipped with a control device
which shall energize a conspicuous
visible or audible alarm signal In such
& manner that the individual entering
the high radiation area and the licens-
et or & supervisor of the activity are
made aware of the entry; or

(i) Maintained locked except during
periods when access Lo the ares is re
Quired, with positive control over each
individual entry

(3) The controls required by pars-
graph (¢X2) of this section shall be es-
gubluhed in such a way that no indi-

vidual will be prevented from leaving &
Ehuh radiation area.

(4) In the case of & high radiation
area established for a period of 30
days or less, direct surveillance to pre-
vent unauthorized entry may be sub-
stituted for the controls required by
paragraph (¢)(2) of this section

(5) Any licensee, or applicant for a li-
cense, may apply to the Commission
for apgproval of methods not inzluded
In paragraphs (¢)2) and (4) of this sec
tion for controlling pccess to high ra-
diation areas. The Commission will ap-
prove the proposed alternatives if the
licensee or applicant demonstrates
that the alternative methods of con
trol will prevent unauthorized entry
into a high radiation area. and that
the requirement of paragraph (¢)3) of
__mu section is met

(6) Each area in which there may
exist radiation levels In excess ol 500
rems in one hour at one meter fron: a
~ Scaled radio-active source ' that s used
-t_o irradiate materials shall ?

-

(1) Have each entrance or access
point equipped with entry control de-
vices which shall function suiotnati-
cally to prevent any iIndividual from
inadvertently entering the area when
such radiation levels exist,; permit de-
liberate entry into the area only after
a control device is actuated that shall
cause the radiation l»vel within the
area, from the sealed ..rce, to be re.
duced below that at w. <h It would be
possible for an individu 4l to receive a
dose in excess of 100 mrem In one
hour, and prevent operation of the
source if the source would produce ra-
diation levels in the area that could
result In a dose to an individual in
excess of 100 mrem In one hour. The
entry control devices required by this
paragraph (c)6) shall be established
In such a way that no individual will
be prevented from leaving the area.

FR 2167
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™ (1) Be equipped with additional con
trol devices such that upon failure of
the entry control devices to function’
&s required by paragraph (cx6xi) of
this section the radistion level within
the area, from the sealed source, shall
be reduced below that at which it
would be possible for an Individual to
recelve & dose In excess of 100 trem In
one hour. and visible and asudible
alarm signals shall be generated to
make an (ndividual attempting to
enter the ares aware of the hazard
and the licensee or at least one other
individual, who ls familiar with the ac-
2 tivity and prepared to render or
summon assistance, aware of such fall-
& ure of the entry control devices.

& (i) Be equipped with contrel devices
< such that upon failure or removal of
physical radiation barriers other than
the source's shielded storage container
the radistion level from the source
shall be reduced below that at which it
would be possible for an individual to
receive a dose in excess of 100 mrem in
cne hour, and visible and audible
slarny signals shall be generated to
make potentially wffected Individuals
aware of the hazard and the licensee
or at least one other individual, who s
familiar with the activity and pre-
pared to render or summon assisiance,
aware of the failure or removal of the
physical barrier. When the shield for
the stored source is & liquid, mean
shall be provided to monitor the integ
rity of the shield and to signal, auto
matically, loss of adequate shielding.
Physical radiation barriers that com-

'This paragraph (c)i(6) does not apply to
radioactive sources thal are used In tele.
therapy. In radiography. or in completely
sell-shielded irradiators in which the source
is both stored and operated within the same
shelding radiation barrier and, in the de-
signed configuration of the irradiator. is
always physically Inaccessible to any indi-
Vvidual and cannot create high levels of radi-
Ation In an area that is accessible to any in.
dividual This paragraph (cx6) also does not
Apply Lo sources (rom which the radiation is
Incidental to some other use nor to nuclear
resctor generated radiation other than radi-
ation from byproduct. source. or special nu
clear materials that are used in sealed
sources in non self-shielded irradiators

'These requirements apply after Mar. 14,
1978 Each person licensed to conduct activi
ties Lo which this paragraph (c)6) applies
and who is not in compliance with the provi-
sions of this paragraph on Mar I4. 1978,
shall file with the Director, Gffice of Nucle-
&r Material Safety and Safeguards, U.S. Nu-
clear Regulatory Commission, Washington,
D C 20855 on or before June 14, 1978, in-
formation describing in detall the actions
taken or 1o be taken 1o achieve compliance
With this paragraph by Dec 14, 1978 and
may continue activities in conformance with
present license conditions and the provi
sions of the previously effective §20203¢
untl) such compliance s achieved For such
persons compliance must be achieved not
later than Dec. 14 1978

September 1, 1982
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prise permenent structural compo-
nents. such as walls, that have no
credible probability of fallure or re-
moval In ordinary circumstances need
not meet the requirements of this
~ paragraph (cxBiil)
(lv) Be equipped with devices that
g Will automatically generate visible and
“ sudible alarm signals 1o alert person-
Y nel in the area before the source can
be put into operation and in sufficient
time for any individual in the area to
operale a clearly identified control
device which shall be installed in the
area and which can prevent the source
JI.°'“ being put into operation

[(v) Be controlied by use of such ad-
ministrative procedure and such de-
o Vices as are necessary Lo assure Lhat
~ Lthe area is cleared of personnel prior
= to each use of the source preceding
% which use it might bave been possible
¥ for an individual to have entered the
Lares

{ (vi) Be checked by a physical radi-
alion measurement Lo assure that
prior to the first individual's entry
inte the area after any use of the
source, the radiation level from the
source In the area is below that at
which it would be possible for an indi-
vidual to receive a dose In excess of
100 miem in one hour

(vil) Have entry control devices re-
quired in paragraph (cX6){) of this
section which have been tlested for
proper functioning prior to initial op-
eration with such source of radiation
on any day that operations are not un-
interruptedly continued from the pre-
vious day or before resuming oper-
ations after any unintended interrup-
tion and for which records are kept of
the dates, times. and results of such
tests of function. No operations other
than those necessary to place the
source in safe condition or to effect re-
paris on controls shall be conducted
with such source unless control de-
vices are functioning properly. The li-
censee shall submit an acceptable
schedule for more complete periodic
tests of the entry control and warning
systems (o be established and adhered
to as a condition of the license

(viil) Have those entry and exit por-
tals that are used in transporting ma-
terials to and from the irradiation
area, and that are not intended fo- use
by individuals, controlied by such de-
vices and administrative procedures as
are necessary to physicaily protect and
warn against inadvertent entry by any
individual through such portals. Exit
portals for processed materials shall
be equipped to detect and signal the
presence of loose radiation sources
that are carried toward such an exit
and to automatically prevent such
loose sources {rom being carried out of

the area
N

42 FR 64619 —
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r (1) Licensees with, or applicants for.

licenses for radiation sousces that are
within the purview of paragraph (cxé)
of this section, and that must be used
in a variety of positions or in peculiar
locations. such as open fields or for-
ests, thai inake it impracticabie to
comply with certain requirements of
paragraph (¢)6) of this section. such
as those for the automatic control of
radiation levels, may apply to the DI
rector, Office of Nuclear Material
Safety and Safeguards, US Nuclear
Regulatory Commission, Washington,
D C 20555, for approval, prior to use
of safely measures that are alternative
1o those specified in paragraph (c)6)
of this section, and that will provide at
least an equivalent degree of person-
nel protection in the use of such
sources. At least one of the alternative
measures must include an entry-pre-
venting Interlock contro! based on &
physical measurement of radiation
that assures the absence of high radi-
ation levels before an individual can
§ain access to an ares where such
sources are used.

(d) Airborne radioactivity areas. (1)
As used In the regulations {n this part
“airborne radioactivity aresa” means )
Ary room, enclosure, or operating area
in which airborne radioactive materi-
als composed wholly or partly of i
censed material, exist !n concentra
tions in excess of the amounts speci-
fied in Appendix B, Table 1. Column 1
of this part; or (i) any room, enclo-
Sure. or operaling area in which air-
borne radioactive material composed
wholly or partly of licensed material
exists In concentrations which. aver:
. b&ed over the number of hours in any
- Week during which individuals are in
Sthe area, exceed 25 percent of the
« dmounts specified in Appendix B
“ Table I, Column | of this part.

& (2) Each airborne radioactivity area

shall be conspicuously posted with 'Y
SIgN Or signs bearing the radiation cau-
tion symbe! and the words:

CavUTIiON !

AIRBORNE RADIOACTIVITY AREA

‘¢)  Additional requirements. (1)
Each area or room in which licensed
material Is used or stored and which
contains any rudioactive material
(other than natural uranium or thor-
lum) in an amount exceeding 10 times
the quantity of such material specified
In Appendix C of this part shall be
conspicuously posted with a sign or
signs bearing the radiation caution
symbol and the words:

'Or “Danger”
'As appropriate, the information will in
clude radiation levels, kinds of material es

-
-
-
©
-
&
-
"
~

| Cavrion !

RADIOACTIVE MATERIAL(S)

(2) Each area or room in which natu-
ral uranium or thorium Is used or
stored in any amount exceeding one
hundred times the Quantity specified
in Appendix C of this part shall be
conspicuously posted with a sign or
Signs bearing the radiation caution
symbol and the words

nl

CAUTION '

KADIOACTIVE MATEKIAL(S)

() Containers. (1) Except as pro-
vided In paragraph (f{x3) of this sec-
tion, each containei of licensed mate-
rial shall bear a durable, clearly visible
label identifying the radioactive con-
lents.

(2) A label required pursuant to
paragraph (f)1) of this section shall
bear the radiation caution symbol and
the words “"CAUTION. RADIOAC-
TIVE MATERIAL" or "DANGER,
RADICACTIVE MATERIAL". It shall
also provide sufficient information * to
permit individuals handling or using
the containers, or working in the vicin-
ity thereof, to take precautions to
avold or minimize exposures.

(3) Notwithstanding the provisions

A of paragraph (f)1) of this section la-
= beling is not required:

! (1) For containers that do not con:
s tain licensed materials in quantities
- ETeater than the applicable quantities
™ listed in Appendix C of this part.

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

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

tiv) For containers when they are at-
tended by an individual who takes the
precautions necessary Lo prevent the
exposure of any individual to radiation

or radioactive materials in excess of
the limits established by the reguia-
tions in this part.

“ (v) For containers when they are in
transport and packaged and labeled in
accordance with regulations of the De-
partment of Transportation.

3. FR 1954¢

(vi) For contalners which are accessi-
ble ? only to individuals authorized to
handle or use them. or to work in the
& Vicinity thereof, provided that the con-
§ tents are identified to such Individuals
x by a readily available written record.

% (vih For manufacturing or process

-

«

timate of activity. date for which activity is @ €Quipment, such as nuclear reactors,

estimated mass enrichment. ete

208

Lrecctor components. piping. and tanks.
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r (4) Each licengee shall, prior to dis-
posal of an empty uncontaminsted
container 0 unrestricted areas.
remove or deface the radioactive mate-
rial label or otherwise clearly indicate
that the container no longer contains
Lndtoacuve materials

R22 '

-
-
-

§ 20204 Same exceplions.

Notwithstanding the provisions of
§ 20.203,
(&) A room or area is not required to
be posted with a caution sign because
4 of the presence of & sealed source pro-
€ vided the radiation level twelve inches
from ihe surface of the source con-
tainer or housing does not exceed five
millirem per hour.

= (b) Rooms or other areas in hospl-
tals are not required to be posted with
caution signs. and control of entrance
Or access thereto pursuant to
§ 20.203(c) 1s not required, because of
=the presence of patients containing by-
product material provided that there
are personnel In attendance who will
take the precautions necessary to pre-
vent the exposure of any individual to
radiation or radioactive material In
excess of the limits established in the
regulations In this part.

=

X FR s03

tc) Caution signs are not required to
be posted at areas or rooms containing
radioactive materials for periods of
less than eight hours provided that (1)
the materials are constantly attended
during such periods by an individual
who shall take the precautions neces-
u  sary Lo prevent the exposure of any in-
£ dividual to radiation or radioactive
materials in excess of the limits estab-
lished in the reguiations in this part
and, (2) such area or room is subject to
the licensee's control.
-

(d) A room or other area iIs not re-
quired to be posted with a caution
sign. and control s not required for
guch entrance or access point to a

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

ence of radioactive materials prepared
l_(or transport and packaged and la-

beled in accordance with regulations
of the Department of Transportation

*For example. containers in locations such
as water filled canals storage vaults or hot
cells

—
§20205 Procedures for picking up. receiv:
ing wnd opening pachpges

(a)1) Each licensee who expecis to
receive & package containing quanti
ties of radioactive materia) in excess of
the Type A quantities specified In
paragraph (b) of this section shall:

(1) 1f the package is to be delivered
to the licensee's facility by the carrier,
make arrangements to receive the
package when It is offered for delivery
by the carrier; or

(i) 1f the package 15 Lo be picked up
by the licensee at the carrier's termi
nal, make arrangements Lo receive no-
tification from the carrier of the arriv-
al of the package, at the time of arriv-
al

(2) Each licensee who picks up &
package of radioactive material from &
carrier's terminal shall pick up the

39 FR 17972
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package expeditiously upon receipt of
notification from the carrier of its ar-
rival

& package of radioactive material,
shall monitor the external surfaces of
the package for radioactive contaml-
natior caused by leakage of the radio-
aclive conlents, except.

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

(tif) Packages containing no more
than 10 millicuries of radioactive ma-
terial consisting solely of tritium,
carboi.-14, sulfur-38, or lodine-12§;

({il) Packages containing only radio-
active material as gases or In special
form;

(Iv) Packages containing only radio-

active material in otuer than uqmdf

form (including Mo-88/Tc-§9m gener-

PART 20 « STANDARDS FOR PROTECTION AGAINST RADIATION

(b)1) Each licensee, upon receipt of f

f

ators) and not exceeding the Type A £

quantity limit specified in the table
this paragraph; and

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

The monitoring shall be performed as

!

soon &s practicable after receipt, butg
no later than thrs¢ hours after me.
package is receivea at the licensee's fa-

cility If received during the licensee's
normal working hours, or eighteen
hours {f received
hours.

(2) If removable radioactive contami-

face is found on the external surfaces
of the package, the licensee shall im-

carrier and, by telephone and tele-
graph, mallgram or facsimile, the ap

mission Inspection and Enforcement

of this part.

209

after normal worklncr-

£

nation In excess of 00! microcuriess
(22,000 disintegrations per minute) per®
100 square centimeters of package sur- Lo

mediately notify the final dellvermci

propriate Nuclear Regulatory Com &
Regional Office shown in Appendix D'8

20.207(b)
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|Footnote | removed 49 FR 19623

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

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

the Licensee shall immediate-
1y notify by telephone and telegraph
mailgram, or facsimile, the director of
the appropriate NRC Regional Office
listed In Appendix D, and the final de-
livering carrier

(d) Each licensee shall establish and
maintain procedures for safely open
Ing packages in which licensed materi-
al is recelved, and shall assure that
such procedures are followed and that
due consideration i3 given to special
instructions for the type of package
being opened

§20206 Instruction of personnel.

Instructions required for individuals
working in or frequenting any portion
of a restricted area are specified in
§ 1812 of this chapter.

§20207 Siorage and control of licensed
materials in unrestricted areas.

(&) Licensed materials stored in an
unrestricted area shall be secured
from unauthorized removal from th
place of storage

(b) Licersed materials In an unres-
tricted area and not in storage shall be

Mey 31, 1984



I™ e} As provided in
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lended under the constant survell
lance and immediate control of the li-
censee

I -

WasTE Disrosal

$20301 General requirement

No licensee shail dispose of licensed
malerial except

(&) By transfer 10 an authorized re

-
-
.
~
w
3
.

cipient s provided in the regulat.ons
In Parts 30, 40,60, ¢1. 70 or 72 of this

chapter, whichever may be applicable;
or

{b) As suthorized under § 20 302 or
Part 61 of this chapter; or

§ 20,303, applica-
ble to the disposal of licensed material
by release into sanitary sewerage sys «
tems. or in § 20 306 for disposal of spe. %
cific wastes. or in § 20 106 .Radiosctiy. B

t-lr FRSY 206~

4% FR 162130

Ity in effluents to unrestricted areas)
Ris

—

#20302 Method for ¢ aining approvel of
proposed disposal piocedures.

(a) Any licensee or applicant for a U-
cense may apply Lo the Commission
for approval of proposed procedures to
dispose of licensed material in &
manner not otherwise authorazed in
the regulations in this chapter. Each
application should include a descrip-
tion of the licensed material and any
other radioactive material involved. in-
cluding the guantities and kinds of
such material and the levels of radio-
activity involved, and the proposed
manner and conditions of disposal.
The application should also include an
analysis and evaluation of pertinent
Information as to il.e nature of the en-
vironment, Including topographical,
§eological, meteorological, and hydro-
logical characteristics; usage of ground
and surface waters in the general area;
the nature and location of other po-
tentially affected facilities: and proce-
dures (0 be observed to minimize the
risk of unexpected or hazardous expo-
sures
b .

36 FR2313¢C

16230
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(L) The Commission will not approve
any application for a license for dis
posal of licensed material sl sea unless
the applicant shows that sea disposa)
offers less harm Lo man or the envi
ronment than other practical alterna-
tive methods of disposal

ri 20303 Dusposal by release into sanitary

BEVMETSEe Kyslems

No licensee shall discharge licensed
material Into 8 sanitery sewerage
system unless:

ta) It is readily soluble or dispersible
inwater and

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

(1) The gquantity which, if diluted by
the average dally quantity of sewage
released into the sewer by the licensee,
will result in an average concentration
equal to the limits specilied In Appen-
dix B. Table 1, Column 2 of this part:
or

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

(¢) The quantity of any licensed or
other radiozctive material released in
any one month, if diluted by the aver-
age monthly quantity of water re-
leased by the licensee, will not result
In an average concentration exceeding
the limits specified in Appendix B,
Table 1, Column 2 of this part; and

(d) The gross quantity of licensed
and other radioactive material, exclud
ing hydrogen-3 and carbon- 14, released

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

§20.305 Treatment or disposal by inciner-
ation

No licensee shall treat or dispose of
licensed material by Incineration
except for materials listed under
§ 20306 or as specifically approved by
the Commission pursuant to
§§20.106(b) and 20 302

620306 Disposal of specific wastes

Any licensee may dispose of the fol-
lowing licensed material without
regard Lo its radioactivity:

2040

(next paye s 20 10a)

into the sewerage system by the lu:em-,:~ person generating tie waste. The

we U0es Y EXCEEC ONE CUTIE PEF YEAT. 3 g 4dragq, and tslepbone number or the

2031 1(b)

(a) 0.08 microcuries or less of hydro
g§end or carbon-1¢, per gram of
medium, used for liquid scintillation
counting. and

(b) 0 05 microcuries or less of hydro-
&en-3 or carbon 14, per gram of snimal
tissue averaged over Lhe weight of the
entire animal, provided however,
tissue may nol be disposed of under
Sthis section in & manner that would
e permit Jts use either as food for
¢ humans or as animal feed
¢« (¢) Nothing In this section, however,
S relieves the licensee of maintaining re-
cords showing the receipt, transfer
and disposal of such byproduct materi-
al :.l specified in § 30.51 of this chapter;
an

(d) Nothing in this section relieves
the licensee from complying with
other applicable Federal, State wnd
local regulations governing any other
toxic or hazardous property of these
_mncrhu.

P
§ 20311 Transter tor disposal and
manifests

(a) Purpose. The requirements of this
section are designed to control transfers
:{. ndlolacuvo l:‘:cz. Inund:d d'r' Foh

posal at & posal facility
establish o manifest tracking system and
supplement existing requirements

transfers and recordkeeping
for such wastes. The reporting and
recordkeeping requirements contained
in this section have been approved by
the Office of Management and Budget;
OMB approval No. 3150-0014.

(b) Each shipment of redicactive
waste b:o a licensed l;nbd disposal facility
mus! be accompanie & shipment
manifest that conteins the name,
address, and telephone number of the

manifest shall alsc include the name.
name and EPA hazardous waste

+ Identification number of the person

transporting the waste to the land
disposal facility. The manifest must also
indicate as completely as practicable: &
phrnlul description of the waaste: the
volume: radionuclide identity and
quantity; the total redioactivity; and the
principal chemical form. The
oolldlnom agent must be specified.
‘Whnlm conta more ’.ltu M.h
elating agents by weight must
identified and the weight percentage of
the chelating t estimated. Wastes
classified as Class A, Class B, or Class
C In” 61.85 of this chapter must be
clearly Identified as such in the
mnd!n. The total quantity of the
radionuclides H-3. C-14, To-99 and -
120 muel be shown. The manifest
required by this paregraph may be
shipping papers used to meet
Department of Transportation or
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Environmental Protection Agency

reguistions or requirements of the

recelver, provided all the required

information Is included. Coples of

manifests required by this section may

::olodblo copies or legible
tocoples.

(c) Each manifest must laclude a
certification by the waste generator thet
the trans d materials are properly
classified, described. packaged marked.
and labeled and are in proper condition
for trans tion sccording to the
Bt & rasaartoten sod the

t portation
Commission. An suthorized
representative of the waste
shall sign and date the manilest.

(d) Any genersting licenses who
transfers radicactive waste to e land
md facility or 8 licensed waste

or shall comply with the
requirements larcmnph (di(1)
through (8) of this section. Anz
generating licensee who transfers waste
to o licensed waste processor who trests
or repackages waste shall comply with
the requirements of paragraphas (d)(¢)
through (8) of this section. A licensee

tor

(1) Prepare all wastes oo that the
wasle ls clasrfied according to § 61.58
and meels the wazte characteristics
requirements w § 01.58 of this chapter;

(2) Label each package of waste to
identify whether it is Class A waste,
Clase B waste, or Class C waste, in
accordance wiih § 01.55 of this chapter;

(3) Conduct a quality control program
to assure compliance with §§ 61.55 and
61.56 of this chapter; the program must
include management evaluation of
sudits;

{4) Prepare shipping manifests to meet
the recuirements of §§ 20.311 (b) and (c)
of this part;

(5) Forwaid # copy of the manifest to
the intended recipient, at the time of
shipment; or, deliver to a collector at the
time the waste Is collected, obtaining
acknowledgement of receipt in the form
ol & signed copy of the manifest or
equivalent documentation trom the
collector;

(8) laclude one copy of the manifest
with the shipment;

(7) Retain a copy of the manifest and
documentation of acknowledgement of
receipt as the record of transfer of
licensed material as required by Parts
30, 40, and 70 of this chapter; and,

(8) For any shipments or any part of &
shipment for which acknowledgement of
receipt has not veen recelved within the
times set forth in this section, conduct
an investigation in accordance with
paragraph (h) of this section.

(e) Any waaste collector licensee who
handles only prepackaged waste shall:

47 FRSI4a6

(1) Acknowledge receipt of the waste
from the generator within one week of
receipt by ntumtnf . o?ncd copy of the
manifest or equivalent documentation;

(2) Prepare & new manifest 1o reflect
consolideted shipments; the new
manifest shall serve s o listing or Index
for the detalled generator manifests.
Copies of the generator manifests shull
be s part of the new manifest. The waste
collector mey prepare a new manifest
without atteching the generator
manifests, provided the new manifest
contains for each packege the
information specified in paragraph (b) of
thie section. The collector licensee shall
certify thet nothing hes been done to the
waste which would invelidate the
generator's certification:

(3) Forward & copy of the new
manifest to the land disposal facility
operator a« Lhe time of shipment;

(4) Include the new manifest with the
shipment to the disposal siie;

(8) Retain a copy of the manifest and
documentation of sckno. zlcdfemcn! of
receipt as the record of travsfer of
licensed material as required by Parts
30, 40, &nd 70 of this chepter, and retain
Information from generator manifests
until dispoasition is suthorized by the
Commission; and,

{6) For any shipments or any part of e
shipment for which acknowledgement of
receipt is not received within the times
sel forth in this section, conduct an
Investigaticn in accordance with
paragraph (h) of this section.

(f) Any licensed waste processor who
treals or repackages wastes shall:

(1) Aciinowledge receipt of the waste
from the generator within one week of
receipt by nluminr e otdgnod copy of the
manifest cr equivalent documentation;

(2) Prepare & new manifest that meets
the requiremients of paregraphs (b) and
(<) of this section. Preparation of the
new manifest reflects that the processor
Is responsible for the wasie;

{3) Prepare all wastes so that the
wasie Is classified according to § 61.55

and meets the waste characleristics
requirements in § 6156 of this chapter;

(4) Label each package of waste o
identify whether it is Class A waste,
Claes B waste. or Class C waste. In
accordance with §§ 61.55 and 61.57 of
this chapter;

(5) Canduct & quality control program
10 assure compliance with §§ 81.55 and
61.56 of this chapter. The program ahall
include management evaluation of
audits;

(6) Forward e copy of the new
manifest to the d'aposal site operator or
waste collector at the time of shipment,
or deliver 1o & collectar at the time the
waste (s collected, obtalning
acknowledgement of receipt in the form
of a signed copy of the manifget or

20.10a
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equivalent documentation by the
collector,

(7) loclude the new manifest with the
shipment;

(8) Retain copies of original manifests
and new manifests and documentation
of scknowledgement of receipt as the
record of transfer of licensed material
required by Parts 30, 40. and 70 of this
chepter; and

{9) For any shiprent or part of &
shipment for which acknowledgement is
not received within the times set forth in
thie section, conduct an investigation in
accordance with peragraph (h) of this
section

(g) The land disposal facility operstor
uho‘l.

(1) Acknowledge receipt of the waste
within one week of receip! by relurning
o signed copy of the manifest or
equivalent documentation to the
shipper. The shipper to be notified is the
licensee who last possessed the waste
and traraferred the waste to the
operalor. The returned copy of the
manifest or equivalent dacumentation
shall indicate any discrepancies
between materials listed oo the manifest
and materiale received,

(2) Maintain copies of all completed
manifests or equivalent documentation
until the Commission suthorizes their
disposition: and

(3) Notify the shipper (i.e. the
generator, the collector, or processor)
and the Director of the nearest
Commission Regional Office listed in
Appendix D of this part when any
shipment or part of & shipment has not
arrived within 60 days afier the advance
manifest was received.

(b) Any shipment or part of &
shipment for which acknowledgement is
not received within the times set forth (n
this section, must:

(1) Be investigsted by the shipper i
the shipper has not received notification
of receipt within 20 days after transfer;
and

(2) Be traced and :;cu& The
Investigation shell include tracing the
shipment and filing s report with the
nearest Commission Regional Office
listed in Appendix D of this part. Each
licensee who conducts s trace
Investigation shall file & written repart
with the nearest Commission's Regional
office within 2 weeks of completion of
the investigation.

December 30, 1982
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20.401(¢)

§20401 Records of surveys, radiation
monitoring. and dispossl

(a) Each licensee shall maintain re-
cords showing the radiation exposures
of all individuals for whom personnel
monitoring is required under § 20.202
of the regulations in this part. Such
records shall be kept on Form NRC-5,
in accordance with the instructions
contained in that form or on Clear and
legible records containing all the In:
formation required by Form NRC-§.
The doses entered on the forms or re-
cords shall be for periods of time not
exceeding one calendar quarter

(b) Each licensee shali maintain
records (o the same units used In this
part, sho the resulws of surveys
required by § 20.201(b). monitoring
required by §§ 20.208(b) and 20.208(c),
and disposals made under §§ 20302,
20.303, removed § 20.304.' and Part 61 of
this chapter.

(e)l) Records of individual exposure
to radiation and to radioactive materi-
&l which must be maintained pursuant
1o the provisions of paragraph (a) of
this section and records of bloassays,
including results of whole body count-
Ing examinations, made pursuant to
§20.108, shall be preserved until the
Commission authorizes disposition.

(2) Records of the results of surveys
and monitoring which must be main-
tained pursuant to paragraph (b) of
this section shall be preserved for two
years after completion of the survey
except that the following records shall
be maintained until the Commission
authorizes their disposition: (1) Re-
cords of the results of surveys to de-
termine compliance with § 20.103(a);
(i1) in the absence of personnel moni-
toring data, records of the results of
surveys tc determine external radi-
ation dose; and (ili) records of the re-
sulls of surveys used to evaluate the
release of radioactive effluents to the
environment,



20.4010¢)
: (3) Records of disposal of licensed uals, circumstances under which the
< materials wade pursusat to §§ 20.302 exposures occurred, and the extent of
2 20,303, removed § 20.304."' and Part 81 of possible hazard to persons in unres
o ined tricted areas,
. m‘m .l:.n“ :m"‘d' wadl (5) Actions which have been taken,
- el sy or will be taken, Lo recover the materi-

L Qsposition.
(4) Recoras which must be main-

al. and
i6) Procedures or measures which

have been or will be adopted Lo pie:
::llned pursuant to this part may be : vent a recurrence of the loss or theft
€ original or s reproduced copy or f dic d terial
microform if such reproduced copy or ®° lc‘)‘ esrxse?\:em ':0 filin
:"Jf;z'r‘:::’; s rg:l“yml'“:::"&?t;:cfoy report the licensee shall also report
form is cs :;le of produc s clear | &Y substantive additional Informa-
d legibl P ulp " g for th tion on the loss or theft which be-
SHEG legivie copy g siorage for the | . mes availabie to the licensee, within
period specified by Commission regu- | 35"40\ s after he learns of such infor.
lations mation
(8) If there 15 a conflict betwesn the d) . wit :
Commission’s regulations in this part, S} Aty renont Hied h the Gom

the written

41 Fm

mission pursuant Lo this section shall
license condition, or technical specifi- | pe co prenared that names of individ-

uals who may have received exposure
Lo radiation are stated in & separate
| part of the report

[ (e) Por holders of an operating license
for & nuclear power plant, the events
included in eph (b) of this section
must be reported in sccordance with the
procedures described n §50.73 (b}, (¢).
{d). (e), and (g) of this chapter and must
include the information required in
paragraph (b) of this section. Events
reported in accordance with §50.73 of
this chapter need not be reported by «

cation, or other written Commission
approval or suthorizetion pertaining
to the retention period for the same
type of record, the retention period
specified In the regulations in this
part for such records shall apply
unless the Commission pursuant to
§ 20501, has granted a specific exemp-
tion from the record retention require-
ments specified In the regulations in
L. this part

“§20.402 Reports of theft or loss of
hcensed material

(a)(1) Each licensee shall report to the
Commission, by telephone. immediately
after it determines that a loss or theft of
licensed material has occurred in such
quantities and under such circumstances
thet it appears to the licensee that a
substantial hazard may result to persons
in unrestricted areas.

(2) Reports must be made as follows:

(1) Licensees having an installed
Emergency Notification System shall
make the reports to the NRC Operstions
“lenter in accordance with § 50.72 of this
chapter.

(1i) ALl other licensees shall make
reports to the Administrator of the
appropriate NRC Regional Office listed
in Appendix D of this part.

(b) Each licensee who makes a report
under paragraph {a) of this section shall,
within 30 days after learning of the loss
or theft, make a report in writing ic the
U.8. Nuclear R tory Commission,
Document Control Desk, Washington,

D .C. 20855, with a copy to the
appropriate NRC Regional Office listed
in Appendix D of this part. The report

| shall include the following information:

A48 FR 33850

a8 £

& duplicate report under parsgraph (b) of
5 this section.

§ 20.403 Notifications of incidents.

(&) Immediate notification. Each
licensee shall immediately report any
events involving byproduct, source, or
special nuclear material possessed by
the licensee that may have ceused or
L threalens to cause:

(1) Exposure ol the whole body of
any individual to 25 rems or more of
radiation: exposure of the skin of the
whole body of any individual of 180
rems or more or radiation; or exposure

of the feet, ankies, hands or forearms
of any individual to 375 rems or more
if radiation: or

(2) The release of radioactive materi-
al in concentrations which, if averaged
over a period of 24 hours, would
exceed 5000 times the limits specified
for such materials In Appendix B.
Table 11 of this part; or

(3) A loss of one working week or
more of the operation of any facilities
alfected, or

:
1

« (4) Damage to property in excess of
£ $200.000

~
-
-

(1) A description of the licensed ma-
terial involved, including kind. quant|
ty, chemical and physical form;

(2) A description of the circum
& stances under which the loss or theft
« Occurred,

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

(4) Radiation exposures Lo individ

[
8

~
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(b) Twenty four hour notificetion
Each licensee shall within 24 hours of
discovery of the event, report any event
involving licensed material possessed
by the licensee that may have caused or
threstens (o cause:

(1) Exposure of the whole body of
any individual to § rems or more of ra-
distion; exposure of the skin of the
whole body of any Individual to 30
rems or more of radlation; or exposure
of the feet, ankles, hands, or forearms
1o 75 rems or more of radiation; or

(2) The relesase of radioactive materi-
&l In concentrations which, If averaged
over a period of 2¢ hours, would
exceed 500 times the limits specified
for such materfals In Appendix B,
Table I of this part; or

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

(4) Damage L0 property In excess of
$2.000.

(¢) Any report [iled with the Com-
mission pursuant to this section shall
be prepared so that names of individ-
uals who have'received exposure Lo ra-
diation will be stated In a separate

{ part of the report.

FR 33850

v

-
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(d) Reports made by licensees in
recponse (o the requirements of this
section must be made as follows:

(1) Licensess that have an installed
Emergency Notification System shall
make the reports required by paragraphs
(a) and (b) of this section to the NRC
Operstions Center in accordance with
§ 50.72 of this chapter.

(2) Ali other licensees shall make the
reports required by paragraphs (a) and
(b) of this section by telephone and by
lelegram. mailgram, or facsimile to the
Administrator of the appropriate NRC
Regional Office listed in Appendix D of
this part.

§ 20104 [Reserved)

[ §20406 Reports of oversxposures anc

sxcessive leve's and concentrations.

(a}{1) In addition to any notification
required by § 20403 of this part, each
licensee shall make o report in writing
concerning any one of the followi
types of incidents within 30 days 2?"1
occurrence:

(1) Each exposure of an individual to
radiation in excess of the applicable
limits in §§ 20.101 or 20.104(a) of this
part. or the license;

(‘1) Each exposure of an individual to
radioactive material in excess of the
applicable limits in §§ 20.109(a)(1),
20.103(a)(2). or 20104(b) of this part. or
in the license;

May 31, 1984 (reset)
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{i1) Levels of rudiation or
concentrations of radioactive metenal in
o resincled ares in excess of any other
applicable limit in the license;

(iv) Any incident for which
notification is required by § 20 409 of
this part. or

(v) Levels of radiation or
concentrations of radioective material
(whether or not involving excessive
exposure of any individual) in an
unrestricted ared in excess of ten times
any applicable limit set forth in this part
or in the license

(2) Each report required under
puragraph (a)(1) of this section must
describe the extent of exposure of
individuals 1o redistion or to redioactive
material, including:

(1) Estimates of each individual's
exposure as required by paragraph (b)
of thie section;

(i1) Levels of radiation and
concentrations of radioactive metenal
involved,

(11{) The cause of (he exposure. levels
or concenttations: and

(iv) Corrective steps taken or planned
10 prevent & recurrence

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

Lpan of the report

48 FR 33850

(c)(1} In addition 1o any notification
required by § 20403 of this part, each
licensee shall make @ report in writing of
levels of radiation or releases of
radioactive materiul in excess of limits
specified by 40 CFR Part 190,
"Environmental Radiation Protection
Standards for Nuclear Power
Operations,” or in excess of license
conditions related to compliance with 40
CFR Part 180.

(2) Each report submitted und v
peragraph (c)(1) of this section must
describe:

(1) The extent of exposure of
individuals to radiation or to radicactive
material,

(1) Levels of radiation and
concentrations of radivactive material
involved;

(1ii) The cause of the exposure, levels,
or concentrations; and

(iv) Corrective steps taken or planned
<0 wssure against a recurrence, including
the |ch¢dufe for achieving conformance
with 40 CFR Part 190 and with
associated license conditions

(d) Far holders of an operating license
for a nuclear power plant, the incidents
included in paragraphs (a) ot (c) of this
section muset be reported in accordance

August 30, 1985
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with the procedures described in
paragraphs 50.73 (b), (¢). (d). (e). end (g)
of this chapter and must also include the
information required by paragraphs (a)
end (c) of this section. Incidents
reported in accordance with § 50.73 of
this chapler need not be reported by a
duplicete report under paregraphs () or
fc) of this section.

{e) All other licensees who make
reports under paregraphs (a) or (¢) of
this section shell. within 30 days after
learning of the overexposure or
excessive level or concentration. make a
report in writing to the US Nuclear
Regulatory Commission, Document
Control Desk, Washington. D C. 20555,
with @ copy to the appropriate NRC
Regione! Office listed in Appendix D of
this part.

$20406 (Reserved)

k5.

20407 Personnel monitoring reports.

Each person described in § 20 4086 of

J'l
this part ¢} all, within the first quarter of

-
v
~
x
.

ayFRr

eech calendar yeer, submit to the
Director, Office of Nuclear Regulatory
Research, US. Nuclear Regulatory
Commission, Weshington, DC 20555, the
reports specified in paragrephs (&) and
(b) of this section, covering the
preceding calendar year.'

-

(@) A report of either (1) the total
number of individuals for whom per-
sonnel monitoring was required under

20.408(2)

YEAr was In each of the following esti-
mated exposuie ranges.

ESLmaies whow bod, exposwre ange St o
Lond] ' novauen
eecr ange

e S ———————————————— ——————

NO meass Al wipose
Moasusabie ecposwe less than (Y
Cilwo2s

The low exposu:¢ range data are re-
Quired In order to obtain better infor-
mation aboul the exposures actually
recorded. This section does not require
improved measurements.

¥20408 Reporw of personnel monitoring
on lerminstion of employment or,
work.

(&) This section applies to each
| person licensed by the Commission to:

TP(1) Operate o nuclesr reactor designed
£ to produce electrical or hest ene

% pursuant to § 50.21(b) or § 50.22 of this

; chapter or a testing facility as defined in
2 4502 of this chapter

(2! Pussess or use byproduct materi-

g!-u for purposes of radiography pursu-

§20.202(a) or § 34.33(a) of this chapter s 80t to Parts 30 and 34 of this chapter:

during the calendar year; or (2) the v
totzl number of individuals for whom
was provided
during the calendar year: Provided,
however, That such total includes at
least the number of individuals re-
Quired to be reported under paragraph
(a)1) of this section. The report shall
Indicate whether it Is submitted in ac-
or
(aX2) of this section. If personnel
monitoring was not required to be pro-
vided to any Individual by the licensee
under §§ 20.202(a) or 34.33(a) of this
chapter during the calendar year, the
licensee shall submit a negative report
indicat ng that such personnel moni-

personnel monitoring

cordance with paragraph (aX1)

toring was not required

(b) A statistical summary report of
the personne! monitoring information
recorded by the licensee for individ-
uals for whom personnel monitoring
was either required or provided, as de-
scribed in paragraph (a) of this sec:

tion. indicating the number of individ

uals whose total whole body exposure
recorded during the previous calendar

"A licensee whose license expires or terminetes
prior 1o or on the laet day of the calendar year
shall submut reports at the expiration or termination
of the licenae covering that part of the year during
which the license was in effect

2042

(3) Possess or use at any one time,
for purposes of fuel processing, fabri-
cating, or reprocessing, special nuclear
- material in a quantity exceeding 5,000
o grams of contained uranium-235, ura.
= nium-233, or plutonium or any combi-
¢ nation thereo! pursuant to Part 70 of
w this chapter;

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

-

-

w

[ 4

'S

.

-

(8) Possess spent fuel in an inde-
pendent spent fuel storage installation
(ISFSI1) pursuant to Part 72 of this
chapter; or

(6) Possess or use &t any one time,
for processing or manufacturing for
distribution pursuant to Parts 30, 32,
or 33 of this Chapter, byproduct mate-
rial in quantities exceeding any one of
the following quantities:
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T (b) When an individual terminates
employmeni with e licensee described in
paragreph (a) of this section, or an
Individual assigned to work in such a
licensee's facility, but not employed by
the licensee, completes the work
assignment in the licensee's facility, the
licensee shall furnish to the Director,
Office of Nuclear Regulatory Research,
U8 Nuclear Regulatory Commission,
Washington, DC 20558, & report of the
individual's exposures to rediation and
radioactive material, incurred during the
period of employment or work
assignment in the licensee's facility,
conteining information recorded by the
licensee pursuant o §§ 20.401(u) und
20108 Such report shali be furnished
within 30 days after the exposure of the
individual has been determined by the
licensee or 90 days alter the date of
termiaation of empioyment ar work
sssignment, whichever is earlier

-4% FR 24513

$ 20409 Notifications ang reports (0 indi-
viduals

(&) Regquirements for notifications
and reports to individuals of exposure
Lo radiation or radicactive material are
specified in § 18.13 of this chapter,

(b) When & licensee is required pur:
Suant 1o §§ 20 405 or 20 408 to report
‘0 the Commission any exposure of an
individual to radiation or radiosctive
materia', the licensee shall also notify
the individual. Such notice shall be
transmitted &t & time not later than
the transmirtal to the Commissiop.
and shall comply with the provisions
of § 19 13(8) of this chapter.

T EXCEPTIONS AND ADDITIONAL

REQUIREMENTS

020501 Applications for exemptions.
The Commission may, upon applica

7?5 FR 10914

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

$20502 Additional requirements.

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

R ENFORCEMENT

F‘ 20601 Violations.

An injunction or other court order
may be obtalned prohibiting any v.)la-
tion of any provision of the Atomic
Energy Act of 1954, as amended, or
Title I1 of the Energy Reorganization
Act of 1974, or any regulation or order
lssued thereunder. A court order may

40 FRE7 s

be obtained for the payment cf a civil
penalty Imposed pursuant to section
234 of the Act for violation of section
53, 57. 62. 63, 81, 82, 101, 103, 104, 107,
or 100 of the Act, or section 206 of the
Energy Reorganization Act of 1974, or
any rule, regulation, or order issued
thereunder, or any term, condition, or
limitation of any license Issued there-
under, or for any violation for which &
license may be revoked under section
186 of the Act. Any person who will.
fully violates any provision of the Act
or any regula.lon or order issued
thereunder may be gullty of a crime
and, upon conviction, may be punished
by fine or Imprisonment or both, as
pro.ided by law,

o

[Note removed 49 FR 19623

20.601

January 31, 1985 (reset)
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Application fcr Byproduct Material License to NRC
Eisal Research Institute of Boston, Inc.

Attachment VI

item 11. Waste Management

The radioactive waste disposal procedures are outlined in detail in appendix 4,
pages 31 through 35 of the RADIATION SAFETY GUIDE, Attachment V. of this
application packet.

All collected waste for off-site shipment will be transported to the Low Leve!
Radioactive Waste Disposal Site in Richland, Washington by NDL Organization,
inc., P.O. Box 791, Peekskill, N.Y., 10566.

All solid waste that are to be "stored until they decay to background,” will be
stored aooording to the procedures described on page 32 of the RADIATION
SAFETY GUIDE. Five gallon steel barrels will be used for each lot of disposed
soliu waste. The barrels will be stored in the cabinet under the radioactive hood
designated on th floor plan of the research facility (item 9 of this application).
The steei cabinet will be lined with lead shields 1/16h inch thick on all walls
and doors for extra protection.

The remainder of the radioactive waste will be collected according to the
procedures outlined on page 32 of the RADIATION SAFETY GUIDE and stored
in five gallon steel barrels. The five galion barrels will also be stored in the
cabinet under the radioactive hood until the pickup is made by the NDL
Organization for transport to the Rictiland, Washington site.



(FOR LFNS USE)
INFORMATION FRO™ LTS

SETWEEN:

LICENSE FEE MANAGEMENT BRANCH, ARNM
AND
REGIONAL LICENSING SECTIONS

PROGRAM CODEs ___._.
STATUS CODE: 3

FEE CATEGORY:
EXP. DATE: 0
FEE COMMENTS:

L2 B
. he e

L R

B8 BE 00 84 %8 wx BR BE an W

-- -
- B R E B R ..
::. LU LR :

LICENSE FEE TRANSMITTAL
A REGXDﬁij

1a APPLICATION ATTACHED
APPLICANY/LICENSEE: EISAI RESEARCH INSTY, OF SOSTON, INC
RECEIVED DATE: BB0912
DOCKEY NO: 3030804
CONTROL NOo 109564
LICENSE NO,
ACTION TYPE NEW LICENSEE

FEE ATTACHE

AMOUNT 0000
CHECK NDo: 3

COMMNENTS

SE0008 A UINMAN . o g
DAYE ----’ls’. - Ll B R
LICENSE FEE MANAGEMENT BRANCH (CHECK WHEN MILESTONE 03 IS ENTERED /_&7)
“ C - Yy
FEE CATEGORY AND AmMouNT: A\ / 10 0

i S ——

CORRECY FEF PAID., APPLICAYION MAY BE PROCESSED FOR:
AMENDMENT

RENEWAL
LICENSE

e -

OTHER

steMed ... __AKY Al
DATE Senbiatnnadhd

i
I
fi
v O
i
‘ O
i
i)
| O
|
i
" O
i
!
1
"
j @
i
-
i
i
: O
|
it
j O
i
{
i
r Q
i
i
j
5 O
:
i
i Q




