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Application for Byproduct Material License to NRC ;

Eisal Research Institute of Boston, Inc.
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Attachment I

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

on Hand
....... ........ .... . ....... ..... .... .... . . .... .. . ._.... ....... ..... . ...._ . . ... ,

!Phosphorus. 32 Organic and inorganic
Liquids non volatile) 50 mci Less often,

<

lodine.125 Nai and Proteins 50 mCl Most often

.

Sulfur- 35 Organic and inorganic 150 mci Very rare
Liquids (non volatile)

Tritium (H 3) Pharmaceutical Agents 100 mCl Most often
1

Carbon- 14 Pharmaceutical Agents 50 mCl Most often

item 6. Purpose for which licensed material will be used. i

All radionuclides used will be used in microcurie amounts as labelled nucleotides and
'

organic compounds in microbiological and biochemical in vitro studies. The 1125 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. .

,

.I
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Item 7.a.

CURRICULUM VITAE

NAME: Robert U. Johnson

DEPARTMENT: Environmental 11calth and Safety, University llealth Services

TITLE: Dimetor, Radiological Services and Assistant Radiation Safety Officer

DATF/ PLACE OF BIRTII: September 26,1928; Beverly, MA

CITIZENSIIIP: United States

110ME ADDRESS: 31 Chipman Road; Beverly, MA

ACADEMIC TRAINING:

Degree Discioline Institution Dalc

Science Beverly liigh School 1946----

B.S. Chemisty Northeastern University 1951

POSITIONS IIELD:

Director, Radiological Senrices & Universitylicalth Services 1959--
Assistant Rad. Safety Officer Cambridge, MA

Assistant Rr.diation Safety Officer Mass.Generalliospital 1963 --
Boston, MA

Acting Radiation Safety Officer Mass. General 11ospital 1965-1966

Radiation Safety Officer Boston Bio-Medical Research Inst. 1969---

Radiochemist U.S.A.E.C. Raw Materials 1954 1959
Development Lab (Nat'l Lead Co.)
Winchester, MA

MISCELLANEOUS

Laboratory Instructor New England Roentgen Society 1964---

Consultant MA NuclearIncident Advisory Team 1963
Cambridge Nuclear Co. 1961-1971
Boston University 1971---
Children's liospital Med. Center 1971---

U.S. Army Classification & Assignment Sgt. 1951-1954
(Korean Veteran)

1
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Item 7.a.( int.)

|. Profeasional Affiliation Health Physics Society (Nat'l &
'

Local Chapters)
Boston Medical Physics Society
Conf.on Radiological Health

Member, Radioisotope Conunittee 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

ADDITIONAL POSITIONS: Radiation Safety Consultant: ,

!
!

. a. Micro-Dynamics Inc, Woburn, MA 01801
b. Millipote Filter Corp., Bedford, MA 01730
c. Gamma Diagnostic Laboratories, Attieboro .

Falls, 02763 ;

! d. KOR, Cambridge, MA 02140
! e. NuclearInternationalCo. Waltham,MA |

1974-1980 (Business Terminated) i

f. Veterans Administration Hospital, West -
. Roxbury, MA -

|
.
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ltem 7.b.
!

Curriculum Vitae |

Tsutomu Kawata !

Education

'

April 1969 March 1972
Sapporo Asahlgaoka 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 Pharmaceutical Science

' -

Emolovment

August 1988 - present
Senior Scientist, Eisal Research Institute of Boston, Inc. i

128 Spring Street
i Lexington, MA 02173

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

Research Activity -
|

t- 1982 - 1987 Research on anti-diabetic drugs
1987-present Research on PAF antagonist for therapy of disseminated

- intravascular coagulation and endotoxic shock.
1

Soecial Qualification

July-1977 Qualified Pharmacist (No. 164855) under Japanese law :

,

, . . _ . ._.-
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item 7.b. (cont.)

Tsutomu Kawata

Radioactive Research Eroerience

Hokkaido University ;

5 Years
'

3:H Carbohydrates

| 14C: Carbohydrates,
|- 1251: 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.1 :

Tsukuba Research Laboratories
6 Years

3: Carbohydrates, PharmaceuticalsH
14 :C Carbohydrates !

! 125 :1 Insulin, Cyclic- AMP
3H and 14C were used as in vivo probes to investigate the

carbohydrate metabolism in rats. 3H was used to measure binding of
pharmaceuticals to biological receptors in vitro.
125 was used to measure the insulin and c-AMP content in the plasma1

of rats in vivo. i

Professional Societies

I1977 - present ' The Japanese Biochemical Society
1982 - present Japan Diabetic Society:
1985 - present- Japan Obesity Society

Theses

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

M.S. (1979) " Influence of tubercle bacillus on adrenergic regulation in
rats" )

Publications <

T. Kawata and K. Itaya: Effect of reserpinization on insulin secretion in the rat.
i

J. Pharm. Pharmacoi.,34; 377-380 (1982).

T. Kawata and K. Itaya: Potentiation of insulin secretory response of rats by-

BCG injection. Japan J. Pharmacoi.,32,255-262 (1982).

,

k-
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Item 7.b. (cont.) ,

.

Tsutomu Kawata

T. Kawata and K. Itaya: 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. Ul : " Glycogen synthase" " Branching enzyme" In: S. Baba,
et al., (ed) : Rinsho Kouso handbook. Kodansha,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 Medica, Amsterdam-New York-Oxford 307-311 (1987)

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

,

j manuscript submitted

Patents -

Carboximide derivative
S. Souda, K. Miyake, T. Wakabayashi, H. Kawashima, K.- Usuki,- T. Kawata, J.
Nagaoka and N. Nagaoka, Jpn. Kokal Tokkyo Koho, JP 60204784 (Cl.

! .C07C401/12) 16 Oct.1985

Guanidinobenzoate derivative
. S. Souda, N. Shimomura, N. Ueda, S. Miyazawa, T. Yamanaka, K. Miyamoto,
| 1. Hishinuma, J. Nagakawa, N. Nagaoka, H. Kawashima, T. Kawata, J.
| Nagaoka and T. Wakabayashi. Jpn. Kokal Tokkyo Koho, JP 62155253 (CI.

C07C147/43710 July 1987

Presentations

| T. Kawata and K. Itaya " Regulation of glucose metabolism in Freund's
j complete adjuvant treated rats." The 50th Annual Meeting of the Japanese
j Blochemical 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 Blochemical 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

i Annual Meeting of The Japanese Biochemical Society (1c-a9) 1981

!

4
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item 7 b. (cont.)

Tsutomu Kawata

T. Kawata and K. Itaya " Adrenal cortex hormone-induced accumulation of liver
3

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

I

i

1
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~ Application for Byproduct Material License to NRC ' ,

Elsal Research Institute of Boston, Inc. *

-!
h

Attachment 'll j

.

Item 8. Training for Individuals Working in or Frequenting Restricted Areas.

i 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 allindividuals -
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.

All trained personnel and requesting investigators will be required to take a
written examination as part of the training procedure. Sample questions from
the Radiation Safety Training exam and the correct answers are provided as
Attachment II.a. A grade of 70% is passing. . Individuals who fall 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.p

J Johnson. See item 7.a. for a detailed curriculum vitae.

L
,

,

t

- - ,



._.

1

O O i

Application for Byproduct Material License to NRC
,

Elsal Research Institute of Boston {

I
!

Attachment ll.a.

Questions from Sample Test

1; Define the following terms:
A. Half Value Layer
B. Rem
C, ALARA

,

D. " Caution" Radioactive Materials Sign
E. P Factor

'

,

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

i

3-5. A 137 Cs source is determined to be 30 mCl. Thel'Is 3.3 R/hr/mc/cm and its half value layer in lead
is 0.65 cm.
3. What is the unshielded dose rate from the 30 mCl 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 ?
5. Calculate the additional distance necessary to reduce the dose rate to 2 mr/hr rather than

using shielding.

6. NRC regulations require wipe tests of sealed sources at six month intervals. The pennissible level
of contamination on the wipe is 5 x 10'3 pCl. 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 ?

- 7. Define the term half life and give thc, half life of C&137,

8. 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 u and going from work ? .

9. Describe what is meant be natural background.

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

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

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

13. 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 calibrated14.
meter ?

15. What is the maximum permissible dose allowed for an unrestricted area and what must be done if
this conditionis exceeded ?

_ _. _
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Application for Self Contained Dry Source Irradiator License to NRC
Immulogic Pharmaceutical Corporation

Attachment ll.a. (cont.)

Questions from Sample Test (cont.)

Answers

1 A. The thickness of lead necessary to 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 to be posted in rooms or areas in which radioactive materials are used or stored 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/mCl/cm. 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. 4.947 HVL or 3.216 cm.

5. 222.5 cm. A

6. 110 c/m @ 20% efficiency = 550 d/m = 0.000248 pCl, 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. It'structions to Workers may be found in 10 CFR-19.12 and provides information regarding the
i. 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
i exposure or bio assay 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
i 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 materials.

10. The maximum permissible whole body dose is 1.25 Rem / quarter year and 18.75 Rem / quarter year
to 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.
,

1

,

l
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Application for Self Contained Dry Source Irradiator License to NRC~

Immulogic Pharmaceutical Corporation ,

,

Attachment ll.a. (cont.)

Answers (cont.)

12. This is a rarely used regulation that enables a worker to receive up to 25 Rem in the event of a
life saving emergency. LD50 signifies that 50% of the personnel receiving such a dose would die. '

The does generally conceeded to be at LD50 is 650 Rom to the whole body. If one received such a
dose, a bone marrow transplant would possibly enable the recipient to recover.

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

<

14. A survey meter must be " calibrated'so that any measured dose rates is a true indication of the dose
rate. This calibration must be performed on a t,chedules basis with records maintained of the
calibration. Any deviation from the true dose rate must be noted on a calibration chart or graph
attached to the instrument. The calibration is carrieri 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.

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

t

t

a
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Eisai Research Institute of Boston, Inc.
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Attachment lli

'

Item 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'

i

1. Floorcovering: 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 done in a hood or mini-hood
Facilities equipped with an adequate activated charcoal filter

: in the exhaust system.
f

; - 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 J

. and at other times if no one is present in the labs. An
! alarm system is armed when' no employee is in the
| facility.

1

l
. _ _ _ . , __
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Attachment lil. ' item 9. F t Plans -

Eisal RCsearch Institute of Boston, Inc.
Research Laboratories

,
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Elsal Research Institute of Boston, Inc.

Attachment IV

Item 9. Radiation Detection Equipment and Calibration
T

.

Radiation Detection Equipment

1. Geiger-Mueller Survey Instrument.

Model: Ludlum Modei 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 Scintillation Counting Spectrometerc

L Model: Beckman LS5000 TA' f.

!
!

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.
i For C-14,1-125, P-32,100'dpm/ sample' detectable
|. limit.
I

! Calibration: As required, by use of standard radionuclide -
sources, e.g., 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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Application for Byproduct Material License to NRC l

Eisal Research Institute of Boston, Inc.
;

i

i

Attachment IV(cont.).
:

ltem 9. ;

Calibration Procedure -

.

' Geiaer-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 mCl..
5 mCl, and .05 mci Ra-226 gamma ' instrument calibration' sources. The
exposure rate has been 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 on a given range setting, and calibrated at the midpoint. The
exposure rate is. determined by a Victoreen R-chamber of an appropriate,

; range.
4

-

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 these two points differ from the

: true exposure rate by more than 10%, the meter is adjusted by repeating i
i 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 labelis 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 4

each instrument calibrated. Calibration certificates are kept at the
company for a minimum of two years.

<
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RADIATION SAFETY GUIDE
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?

INTRODUCTION
1

All uses of radioactive material at ERIBl are controlled by the radiation protection
program.- ;

NO WORK WITH SOURCES OF IONIZING RADIATION CAN i

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). ERIBl
has received a license from the NRC to use limited amounts of radioactive materialin
biological 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,

i

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 ERIBl. The guide was presented to the NRC as describing the
ERIBl 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 radiation at ERIBl.

,

l it is ERIBI's policy to encourage the use of radiation where appropriate, but
always with the insistence that there be no unwarranted radiation exoosure: 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 ERIBl property and liability. The
ERIBl 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 (RSO) when there are questions or suspected problems.

This guide is organized in the following manner:

'Section I - General description of the ERIBl Radiation
Safety Program, Organization and Responsibilities

L Section 2 Detailed Procedures and Practices-

Page 3
.
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!

I
1. Description of the ERISI 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 ERIBl establishes the radiation safety ,

policy such that:

1. Unwarranted radiation safety exposures of ERIBl employees and
general public are avolded. |

2. Compliance with all the federal and state regulations is assured.

3. ERIBl 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!s
properly secured against unauthorized removal when not is use. i

:
;

The Supervisor
The supervisor is a person 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 j
the safety conditions of this authorization and those of this guide. '

i

i
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).

!

,

Page 4
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l

2. Radiation Regulations, Policies, Procedures and Practices

a; FederalRegulations .

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
I 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

1- Reports to Workers; Inspect!ons" 10CFR19 (see Appendix for a copy).

;

b. ERIBIPolicies and Procedures
!

The management of ERIBl recognizes both the NRC regulations and company
policy of preventing unnecessary exposures to 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 willinterpret the existing regulations, policies<

and procedures to establish guidelines.

These are the established procedures and practices:

1. Authorization to Us9 Radioisotopes (Appendix 1) ;

2. Training of Workers (Appendix 2)
3. Use of Radioisotopes (Appendix 3)

s

Page 5
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i

!

.

l

c. ProfessionalStandards

The RSO also uses as operational guides the published data and recommenda- !

tions of professionally 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. Internat!onal Atomic Energy Agency (IAEA)

'

4 Health Physics Society (HPS).,

i

;

6

J

E

5

t

>
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APPENDIX 1
F

Authorization to Use Sources of Radiation
!

An individual can use or possess a source of radiation only after (s)he is authorizedc-
- To be authorized, an individual must be cble 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 renewal. lf 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

.
;e

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,

i

A copy of the application for authorization to use radionuclides is on the next page.

>

:

L'

:[

|

!
,

'T

<

4

i

i
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l
1
l J

|L

EISAIRESEARCHINSTITUTE OFBOSTON '

APPLICATION 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

i

Department & Supervisor Location where isotopes will be used / stored
,

,

'
Radioactive material (s):

; List chemicalsymbol and Formof Material Pcssession Limit
| mass number of each (Chemical and/or Physical) (mCl)

!
|

Training and Education
Course On-Job Training -

4 hind Covered Yes i No Yes1 No Irictih dinn Date Comoleted
A. Principles and Practices

of Radiation Protection
B. Measurements and

Monitoring Techniques
C Mathematical principles for

Calculating Activity
,

' D. Biological Effects of
Rad!ation

Experience (actual use of radioactive materials)
Isotope Maximum ActMty Where Used Duration of Use - . Type of Use

,

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

Applicant Signature Date:
_

RSO Signature (Approval): . Date: :_

Page 8

_ _ ._. . _ . .



.. . . . - _ . . . . _ _ _ _ _ _ _ _

g n 1

Elsal Research Institute of Boston', Inc. Radiation Safety Guide

I
I
:

APPENDIX 2

TRAINING OF WORKERS .

l
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 ERIBl license and a copy ,

of the Notice posted in radioisotope areas to advise persons in those areas where
~ "

work is being done and to describe the documents and regulations pertinent to that
work are included in this Appendix.

ERIBl has designed its training program to assure that all persons working in or
frequenting areas of radioisotope usage are aware of the attendent hazards. All
persons using radioisotopes or frequenting areas where radioisotopes are used must ;

attend a Radiation 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
renewalif the training and experience of the useris adequate orif addtionaltraining or

I 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 thereafter.

L

o
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;

Radiation Safety Training Program Outline-

- 1. Why are we here?
. a. Regulations

ib. Orientation to ERIBl Radiation Safety Program
|

| 2. All uses of radiation require a license

3. Description of ERIBllicenses -

4. . Licenses require ERIBl to assure safe use through:
a. Organization
b. Facilities and Equipment ,

c. Evaluation
d. Control
e.- Services

5. Radioactivity and radioactive decay

6. Interaction of radiation with matter

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

8. Bloeffects:
a. Somatic -
b. Genetic

.

! 9. Regulations - based on ICRP and NCRP recommendations
a. 10CFR20
b. 10CFR19
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

|

.

Page 10
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:

l

Radiation Safety Training Program Outline (Con'd)

10. ERIBl Radiation Safety Program
a Management Responsibility
b. Radiation Safety Officer
c. Evaluation '

d. Compliance
e. Services

11. Laboratory Practices
a. External hazards, including X-rays
b. Internal hazards
c. Surveys
d. Instrumentation-which do you use?
e. Records
f. Waste disposal
g. Labelling and marking
h. Storage
1. Restriction of access
J. ALARA-As low as reasonably achievable
k. Emergency Procedures (posted)

12. Specific isotope Usage and Procedures
a. Tritium (H-3)
b. Carbon 14
c. Phosphorous 32
d. lodine 125
e. Chromium 51
f. Concept of MPC and regulatory requirements
g. Radiation Exposure Artifacts
h. Care of Personnel badges
1. Ordering radioisotopes

; J. Marking of waste containers
L k. Changes in experimental procedure

1. Hesitancy to ask for help; where to get help
m. Rules for use of radioisotopes

|

Page 11
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:

CAUT ON :
;

Work with sources of radiation is being carried out in this area.
3

;

in accordance with the United States Nuclear Regulatory Commission Regulation
-10CFR19.ll, the following documents relating to the work are available to you from s
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.

- t,

which specifies 'ERIBI- i
- 4. ERIBl Radiation Safety Guide -

radiation safety policies' and-

procedures. - >

!

5. ERIBl Authorization under which the work in this area is being-

carried on.
i.

!

I
:

<

Page 12 j
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'

Maintenance Staff
-i

Procedures 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 - d
contaminated by radioactive materialincludes 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 panict The risk is quite low.

'

4. If you have questions, call the RSO.

:

|
y

,
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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 should be careful when working !n these rooms.
You can sweep, mop, and wax the floors 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. lf 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).-

I
,

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

I
4. DO NOT empty any waste container which has waste material, such as boxes or .!
bottles, with the radiation symbolin 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.

6. In an emergency, or if you have any questions, ask your supervisor or the RSO for
; help.

L
p

i

!

'

!
!

.'
;

L l
! :

. :

I-

L

.
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APPENDIX 3 |
i

USE OF RADIOlSOTOPES
:

The authorized supervisor is responsible for seeing that the users of radioisotopes ;
'

under his authorization comply with all the governmental regulations, the sp6cific i

; wnditions and limitations of his authorization, and the procedures and practices
outlined in ih4 appendix. He ascertains that all persons who use radioisotopes under |
the coverty of his authorization are supervised, properly trained and experienced, -

aware of the attendant hazards, and observe the procedures of this guide. *

;

Training and Experience |

See Appendix 2 of this guide. I

|

Receipt, Transfer and Disposal of Radioactive Material4

The RSO m Jst approve allintended receipts and subsequent transfers of radioiso- |

| topes. A!!iadioisotopes must be shipped to this address:

Eisal Research Institute of Boston ;

128 Spring Street
Lexington, MA 02173 CHECK THIS **"*" ;

Attn: Radiation Safety Officer

A purchare order must 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 iu

'

be typed on the purchse requisition beneath a description of the radioisotope
'

ordered. A purchas6 requisition cannot be used to confirm a radioisotope order unless :

the authorized user obtains prior verbal approval from the RSO. Radiolsotopes cannot ;

be ordered on a blanket order without approval from the RSO.
|

|

All radioisotopes are chscked for contamination and their rece!pt is recorded for legal
L purposes by the RSO or his designate. The radioisotope is then delivered to the

i

authorized supervisor. See Appendix 4 for procedures and forms. ;

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

those specified on his authorization, or (b) transfer an isotope to another authorized i

person, he must first obtain approval from the RSO.

i

Page 15 |
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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 radioactive waste allowed by law may be disposed !

rof down the drain of designated sinks. Liquid waste tr.ast be placed in a properly
labelled plastic container. Solid waste must be placed in a properly labelled container
lined with a plastic bag. Liquid scintillation vials should be kept ceparate. All
radioactive waste will be packeged accord 5g to the waste vendors specifications for !

removal to the disposal site. -

Radiation Surveys !
The RSO conducts routine radiation and contamination surveys of alllaboratories. The ,

'

user must supplement these routine surveys as follows:

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

'

;

DAY RADIOISOTOPES ARE USED IN ORDER TO DETERMINE i

THE EXTENT OF RADIOACTIVE CONTAMINATION AND TO t
;

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. Alllabs 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 materialis known to have been spilled or become airborne, wipe test surveys of
: the affected area should be made. Such tests can be made with filter paper or squares :

of any absorbent paper, and the wipes counted with an appropriate counting i
instrument. The RSO should be called if a researcher has reason to believe his work
has resulted in gross contamination or constitutes an emergency situation. (See ,

Emergency Procedures below.)

i
No levels of removable contamination are acceptab|e. Users with contaminated work
areas will be given 24 hours to decontaminate their area afterwhich a follow up survey '

will be made. Fixed contamination (if and when discovered) will be shielded to ;
background for the duration of lostope activity.

All radiation survey reports will be maintained by the RGO for inspection by the NRC.

Page 16
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Storage of Radioisotopes

Radioisotopes must be stored to permit access only to the authoree and those whom
he designates. Each arca 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.

ERIBl ' 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 radioisotope he(she) receives. This is a government regulation. The log should
also be used to 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.

1

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 to be washed down drains, incinerated, or otherwise disposed without prior
clearance from the RSO. A copy of the detailed procedures for waste disposalis given
in Appendix 4.

Page 17
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Movement of Radioisotopes

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

!

Emergency Procedures
e

A radiation emergency occurs when a set of circumstances results in hazardous ;

radiation levels, hazardous concentrations of airborne radioisotopes, or gross
'

contamination of property. Examples of radiation emergencies and actions M be taken
are: ;

a. Personnel Contamination
1 Remove contaminated clothing. ;

2 Wash contaminated skin with mild soap and water. Do not use abracives.
'

*3 Call the RSO. After hours, refer to the emergency call list.

b. Spill of radioisotope where radioisotope does not become airborne
1) Wipe up with absorbent paper us ng a blotting motion so you do not spread

contamination,
.

2) Dispose of contaminated paper in radioactive waste container.f

3) Call the RSO. After hours, refer to the emergency call list.
'

c. Volatilization of liquid or dispersal of solid radioisotope outside a ventillated
enclosure
1) If possible, keep contamination loca:ized by closing doors and restricting ;

access to area.
2) Leave the area.
3) Cell the RSO. After hours, refer to the emergency call list..

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

,

ALWAYS USE COMMON SENSE IN HANDLING RADIATION EMERGENCIES, AND
,

CALL THE RSO AS SOON AS PRACTICAL. DO NOT TRACK OR OTHERWISE
PERMIT RADIOlSOTOPES TO BE SPREAD INTO CLEAN AREAS.

ERIBl RADIATION SAFETY OFFICER:
DAYTIME PHONE:

WEEKEND AND EVENINGS: Refer to the emergency calllist. |

A more detailed procedure can be found below.

Page 18
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'

|

Personnel Monitoring
;

The RSO determines the need for personnel dosimetry during the authorization |
evaluation or evaluation of amendment requests, j;

.

ERIBl 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 Milltown 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 superv!sor 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, vinyl
asbestos tiles are normally acceptable. '

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

j d. Proper room ventillation 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.

| Page 19
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fRULES FOR WORKING WITH RADIOACTNE MATERIALS

!
ROUTINE PROCEDURES ,

.

Eating, drinking, Eating, drinking, smoking or wing cosmetics is not permitted in !
smoking this laboratory. :

i

Wash hands Wash hands after handling any radioactive material before
going about other work. Always wash before handling objects

,

'
which go into the mouth, nose, or eyes. Keep fingernails short
and clean.

3

Pipetting Hay.ar pipette anything, even water, by mouth,

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

,

the laboratory. :

'

Confine the Activity Always work over trays lined with absorbent material. Keep ;

and transport radioactive materials doubly contained.,

Spills Notify the Radiation Safety Officer of all soills except those of a
'

very minor nature. '

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

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

Disposalof Liquid Liquid radioactive materials should be disposed of through the ,

radioactive waste Radiation Safety Officer. They should be held in plastic
containers or in metal containers if the materialis incompatible
with plastic. The quantity of isotope, the isotope name, date,
and the usefs name should be recorded in a log kept with the ;

container No radioactive material s,hould be disoosed of via '

the sink without anoroval from the RSO or oroun sunervisor. ,

.

Page 20.
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RULES FOR WORKING WITH RADIOACTIVE MATERIALS !

ROUTINE PROCEDURES (Con'd.)
,

:
!-

DisposalofSolld Solid radioactive waste should be placed in plastic lined boxes ;

or containers. The quantity being disposed of, date, user and
,

the isotope should be recorded in the waste log kept with the !
container. |

Counting Room Take only prepared samples into the counting room. Hg
notentially contaminated material or nonaratus is Dermitted in
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 Hay.gt keep or store beverages or food in radioisotope labs, in
refrigerators or freezers with radioisotopes.

7

,

G

t

i

i

+

b
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!

fRULES FOR WORKING WITH RADIOACTIVE MATERIALS
f

EMERGENCY PROCEDURES !
!
!

Be prepared for an emergency by mentaUy rehearsing the following:

fEXTREME HAZARDS

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

Evacuate Evacuate the laborcJory immediately; close the door and lock
it. i

!

Cal / RSO Call the RSO immediately. If you have to leave the area to |
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 radioactive material where the material I

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).

a
!i

Confine Contamination Localize the spill. Right tipped container; drop absorbent ;

material on the spill. Damp down a dry spill. *

*

r
. Do not track contamination about the laboratory. .Qa[Ldo not
| go for helo. if oossiblel

:

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.

;

Page 22
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RULES FOR WORKING WITH RADIOACTIVE MATERIALS
|

EMERGENCY PROCEDURES (Con'd.) |
:

:
;

Protect Personnel Remove contaminated clothing and wash contaminated j

parts of the body with detergent.
|

t

Be especially thorough in flushing out wounds. j
:

Warn other workers. ;

;

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

;

You will be expected to perform the major work of
decontamination of the area of your spill. The RSO will ;

sur/ey for contamination and advise on procedures and
assist as necessary.

All suspected 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 RADIOlSOTOPES TO BE
*

SPREAD INTO CLEAN AREAS.;

!

|

|

p Page 23
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APPENDIX 4

SPECIAL PROCEDURES

I nhorntory Survey Procedigst

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

Surveys should be done by anyone using radioactive materialimmediately 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 wipes were made and data tables containing the

_

results of the counting of the wipes.

3. Wipes are made using filter paper moistened w':th water or if necessary, another
solvent forthe materialin use. Approximately 100 square centimeters of surface
should be wiped.

4. Penetrating radiation, e.g. P-32,1125, can be monitored with the G-M survey
instrument.

Page 24
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!

LABORATORY SURVEY RECORD i
i

Room: Supervisor:

Radionuclides Used: i

i

See room plan on reverse side for key to locations. i

Survev Date Survever Contamination Badietion Field -
Location epmwipe dpmwipe Location mR/hr.

.

t

:

|

,

L

}

Instructions.

1. On the reverse side sketch a plan of the lab indicating by number the locations at which the wipes are
'

taken. !

2. Contamination surveys shall be done using absorbent filter paper (moistened with an appropriate i

solvent if necessary). Wipe approximately 100 cm2 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 opm's. An Activity of f
*

200 dpmwipe 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.

i

Page 25
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I

Radioactive Material Receipt and Opening Procedure ;
I

Packnoe Recelot :

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). !
i

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

immediately.

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

|

Packaoe Doenina
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. Record the results. ;

4. Open the package, and take wipe of the successive layers of containment, down '

to the vial containing the radioisotope (or the outside of the package if it is storile i

wrapped). Count these and record the results. If there are no counts above
background, container may be discarded in regular trash; otherwise container
must be discarded with solid radiation waste. ;

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

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

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

Deliverv of Radioisotone to User
Do not leave the package unattended; deliver 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 disposition.
P
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EISAIRESEARCHINSTITUTE OF BOSTON i,

! !

i Radlo!sotope Roceipt and Delivery |

i

! Radioactive Material P.O. # .

| Activity Date of Receipt

Location of Use f
!

Contamination Survev
2Counts per minute over 100 cm area: cpm i

Efficiency of counting instrument: %

Contamination level (dpm) = cpm / effic = dpm

Contamination level (pCl) = dpm / 2.22 x 10 d/pCl = pCl8

;

?

.

For C-14,1-125, S 35 Packages of 10 MCI or greater :

Radiation Levels at Surface (mR/hr) :
.

~

Radiation Levels at 1 Meter (mR/hr) :
,

Acceptable levels: '1 Red Bar' Package - 0.5 mR/hr at surface background at 1 meter
'2 Red Bars' Package 50 mR/hr at surface 1 mR/hr at 1 meteri

i

'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 lmmediately,

t

,

Date and Time of Delivery to User

User Signature

Page 27
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Guidelines for lodine 125 lodinations .

(and Tritium Experiments of >45 Millicuries) i
:

lodine-125 emits 27 31 kev X rays and a 35 kev gamma. Approximately 2 mm. of |
lead are required to completely attenuate 1 125 in quantitles typically used for

.

lodinations, lodine in the unbound state volitilizes readily and is efficiently taken into i

the body by inhalatien 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 lodine should be given to ;

minimizing the contact with body. !
L

1. Always work in a well-ventillated hood. Preplenum activated charcoal imprenated <

filters are recommended. A lucite inner hood (mini-hood) with a charcoal filter !
may be used. ERIBl provides a stainless steelisotope fume hood which is equiped :

with a continuous air sampler (Eberline RAS 1) installed 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 then 25% of the permissible level (> 2 x 1011 pc/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 en a thin-crystal scintillation detector-

attached to a multichannel analyzer which has been calibrated for 1 125.

Any tritium labelling experiments of greater than 45 mc will be sampled by ,

pumping the effluent through a liquid collection system and counting an aliquot in
a liquid scintillation counter. This result will also be compared to a materials
balance performed by the investigator. All persons handling tritium will,in
accordance with regulation, submit urine samples for bloassays within 48 hours.

,

2. Prepare a detailed written procedure for the lodination and submit it to the RSO for -

his approval. The procedure should be designed to minimize the opening 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 sume manner, e.g., :

rubber stoppers, plastic cups or parafilm.

I3. Conduct a dry (cold) run of the procedure to minimize the chanco for error when
the activity is used.

Page 28
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4. A baseline bloassay (either urine analysis, or preferably, a thyroid exam) should
be done on anyone participating in ths procedure. See reference 2 below.

5. Wear a personnel radiation desimeter.

6. 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.

7. 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.

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

9. To decontaminate equipment or surfaces use a solution of 0.1M Nal,0.1M NaOH,
and 0.1M Na2 2 3 n order to efficiently remove the contamination withoutS0i
releasing lodine to the atmosphere.

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

11. 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.

12. Clean and check all the working surfaces and equipment for contamination
immedintelv 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.

13. IT CANNOT BE EMPHASIZED TOO STRONGLY THAT NEAT, CAREFUL WORK
H ABITS WILL MINIMlZE BOTH CONTAMINATION PROBLEMS AND
UNNECESSARY EXPOSURE TO PERSONNEL.

References
1. New England Nuclear Corp. Pamphlet:" lodine-125 Guide to Safe Handling".
2. U.S. NRC Regulatory Guide 8.20 " Applications of Bioassay for 1-125 and 1131".
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i

Handling Procedures for Millicurie Quantitles of Phosphorus-32

Phosphorus 32 emits a distribution of energetic beta particles, up to a maximum ;

energy of 1.7 Mev, which can travel as far as 7 meters in air. The absorbed dose rate ;

close to containers of millicurie quantities of P-32 is on the order rads / min. A i
significant traction of P 32 entering the body deposits in the bone structure. The |
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 |
to the run. |

2. Avoid handling the vial directly. Use remote handling tools, such as tongs or f
spee!M holders when handling the source containers.

{

3. Use low density shielding (e.g. a minimum of 0.25 in of plexiglass) to absorb the ;
beta particles without generating significant amounts of X rays by an interactive '

process called Bremsstrahlung. Heavy materials (high atomic number) should not .

be used close to 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, i

4. Wear Safety glasses to protect eyes from splashes and unnecessary radiation
'

; when working with more than 10 mCl. .

5. Wear two sets of gloves; strip the outer pair off and replace if they become
contaminated. Keep the Inner pair clean at all times, s

i 6. Have immediately available a properly operating G. M. detector for use in ,

l detecting contamination and radiation fields.

7. Wear personal dosimeter and finger dosimeters. The finger dosimeters are [
important because they will monitor the dose given to the fingers which the body i

dosimeter will not see. L

i

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.
|

8
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Radioactive Weste Handling Procedures

Rad.oactive waste from experiments is taken from lab bench receptacles and put
in the properly labeled 10 gallon galvanized cans located throughout the labs.
When these cans are full, it is the responsibility of the Group Safety Coordinator to
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 leader 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.

SPECIFIC GUIDELINES FOR BAGGING WASIE
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:

Cateoorv: On the back of the form are the possible categories. Label the
tag 1 - 7 (see below) as it pertains 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 dissolve the bag.
Isotooe: Enter isotope orIsotopes in bag 32p,12si, ass,3H or 14C.
Chemical Name: dATP, DCTP, nucleotide, methionine, leucine, etc.
Activity (UA): Estimate on the high side the amount of activity in the bag.
Daig: Enter today's date
Dept: List your lab group / department
R: Enter 'ERIBI' and room number.
Packed Bv: Person who filled the bag, and their extension.
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!

DISPOSAL CATEGORIES ;

There are seven categories of radioactive waste recognized at ERIBl. Waste !

must be bagged separately by category and labeled accordingly.

1) 8H and ''C Liquid Scintillation Vlais. 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 40010cc vials per bag. This volume is about half of ,

a 10 gallon can. (Disposal cost: $130/30 gallon barrel.)
.

2) Liquid Scintillation Vlais Other Isotopes. Double bag, no limit to
,

number of vials per bag. (Disposal cost: $245/30 gallon barrel.) i

3) 1 and 1811 Solid Weste. Bag all solid waste together, both burnables125

and non burnables. Waste is stored untilit decays to background. .

| (Disposal cost: $90/30 gallon barrel.) !

4

4) Paper and Plastic (Burnable) Solid Weste, includes 32p, esS, 3H,
and 1dC. Bag these isotopes together, but no metal or glass. (Disposal
cost: $90/30 gallon barrel.)

, ,

32P and 85S Non-Burnable Solid Waste. Bag these isotopes together
i5)

but exclude paper and plastics. Barrels are stored until decayed and
disposed of in garbage. (Disposal cost: $90/30 gallon barrel.) !

t

6) 8H and 1dC Non Burnable Solid Waste. Bag together but exclude ;
paper and plastic. (Disposal cost: $245/30 gallon barrell Shipped out of '

state.)

i 7) 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 2P and no more than 50% of daily3

limit for 12si). See list below.i

:

| h

|

| :
'

,
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|
;

i

Isotone Daily Limit Per Sink
|

- i

35 S 100pCl

32P 10pCl
3H 1mCl :

14C 100pCl !
1251 1 Cl i

-

:

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 3H or 14C generates solid waste which is 1

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 OUESTIONS ABOUT PROPER ISOTOPE
HANDLING PROCEDURES.

THE FLOOR DISPOSAL SITES ARE REGULATED AND INSPECTED 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 ISOTOPESI
,
,

i

|

1

i
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EISAIRESEARCHINSTITUTE OF BOSTON
,

Radioactive Material inventory
.

Radioactive Material User
,

Date Received P.O. #

*Total Activity Activity Activity Activity Total
Activity in Stored Used in . Shipped Activity Users

Date Present Stock As Waste Exper. Out Romaining initials
,

:

|. + .. .

< . __ _.

. . .. .. .

- _.I< ; ;

. . - - . .

I
__< ; <-

.

. $ .. .
_

. o( .( (- -

. . .. .. .

I
< ;_ <-- ,

.

. $ *. ** . i

.I._< .< - <-

. . .. .
_
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c

EISAIRESEARCHINSTITUTE OF BOSTON ;
i

Radioactive Waste inventory j

,

'
Disposed of empty container: User:

t

Qaig Radioisotone Activity ljsg ;

I
i

i

f
!
i

,

i

;

.

k

.

4-

!
>

:

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

Radioisotope Total Activity (mCl)
,
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APPENDIX 5 |

iNUCLEAR REGULATORY COMMISSION REGULATIONS AND GUIDES
i

,

10CFR20

10CFR19

Regulatory Guide 8.10

Regulatory Guide 8.13

1

;

!

|

i.
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g'U3 LEA") CECULATCRY CC".hlOl Smt:mber 1975

i f
4.,,,, OFF6CE OF STANDAelDS DEVELOPMENT IThis pass reissued

, May 1977)

! REGULATORY GUIDE 8.10
I

! OPERATING PHILOSOPHY FOR MAINTAINING OCCUPATIONAL'

RADIATION EXPOSURES AS LOW AS IS REASONABLY ACHIEVABLE

A. INTRODUCTION in addition to maintaining doses to individuals as far
below the limits as is reasonably achievable, the sum of.

| Paragraph 20.l(c) of 10 CFR Part 20, " Standards the doses received by all exposed individuals should also
for Protection Against Radiation," states, in part, that be maintained at the lowest practicable level. It would

1

licensees should make every reasonable effort tu main- not be desirable, for example, to hold the highest doses
tain radiation exposures as far below the hunts specified to individuals to some fraction of the applicable lindt if
in that part as practicable. This guide describes to this involved exposing additional people and si nifi-6licensees a ipneral operating philosophy acceptable to cantly increasing the sum of radiation doses received by

,

| the NRC staff as a necessary basis for a program of allinvolved individuals.
maintaining occupational exposures to radiation as low
u is reasonably acidevable. C. REGULATORY POSITION

Both this guide and Regulatory Guide 8.8,"Infor. Two basse conditions are considered necessary in
mation Relevant to Maintaining Occupational Radiation any program for keeping occupational exposures as far
Exposure as Low n is Renonably Achievable (Nuclear below the specilled limits as is reasonably achievable.
Power Reactors)," deal with the concept of "as low as is The management of the licensed facility should be
renonably achievab!:" o:cupational exposures to radia- committed to maintaining exposures as low as is
tion. The main diffeience between ac two guides,aside reasonably achievable,and the personnel responsible fori

from the fact that Regulatory Guide 1.8 applies only to radiation protectkui should be continually vigilant for
'

nuclear power reactors and this guide applies to all means to reduce exposures.
specific licensees, is that Regulatmy Guide 8.8 is
addressed to applicants for a license and tells them what 1. Management Committnent

! information relevant to "as low as is reasonably achiev-
able" should be included in their license applications. The commitment made by licensee management to
This guide, on the other hand, describes an operating minindre exposures should provide clearly defined radia-
phihisophy that the NRC staff beliews all specific tion protection responsibilities and an environment in
licensees should follow to keep occupational exposures which the radiation protection staff can do its job
to radiation as low as is reasonably achievable, properly. There are several aspects to this commitment:

a. Plant pecaonnel abould be made awnee of.
B. DISCUS $lON management's couunitment to keep occupational ex-

posures as low as is cessonably achievable. The commit.
Even though current occupational exposure limits ment should appear in policy statements, instructions to

provide a very low risk of injury,it is prudent to avoid personnel, and similar documents. As a ininimum,
unnecessary exposure to radiation. The objective is thus woikers should be sufficiently familiar with this comnut.
to reduce occupational exposures as far below the ment that they can explain what the management
specified lindts as is teamnably achievable by means of commitment is, what "as low as is reasonably achievable
good radiation protection planning and practice, as well exposure to radiation" means, why it is recommended,
as by management commitment to puheles that foster and how they have been advised to implement it on their 1vigilance against departures from good practice, jobs.
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Manageme:t Cd periodically perform a for-b.
demonst

mal audit ) determine La cxposures mieht be lowered. thet trnprovements leve been sought, ritt
This thould include reviews of operating pocedures and moddications have been considered,and that they have
past exposure records, plant inspections, and consulta, been implemented where practicable. Where modifica.

tions with the radiation pr9tection staff or outside tions have been considered but not implernented, the
cont,uhants. As a minimum, nunagemrut should be able licensee should be prepared to describe the reaso r
to ddeuss which operating procedures were reviewed,m

not implenwnting thent

which locations most exposures are being acceived, what
groups of workers are receiving the highest exposures. 2. Vigilance by the RSO and the Radiation Protection
what docussions they have had with the radiation Staff

protection staff or outside consultants, and what steps
they have taken to reduce exposures. it should be the responsibility of the RSO and the.

radiation protection staff to conduct surveillance pro.*

The management should uuure that there is a grams and investigations to ensure that occupationalc.

wellsupervised radiation protection capability with exposures are as far below the specified limits as is
well-defined responsibilities. The qualifications for the reasonably achievable. Additionally, they should be
Radiation Protection Manager for a nuclect vigilant in searching out new and better ways to performpower
reactor facihty are presented in Regulatory Guides 1.8 all radiation jobs with less exposure. There are several
and B.B. Applicants subrnitting applications for any aspects to this responsibility.
specific hcense other than a nuclear power reactor
license should s: lect and state the qualifications for the ne RSO and the radiation protection staffa.

lead individual who will be responsible for implementingshould know the origins of radiation exposures in the
the radiation protection program for the facility l.c., the plant. They should know these by location, operation,
stadiation Safety Officer (RSO).' The qualifications and job category and should be aware of trends in
selected should be comnwnsurate with the potential exposures. Where radiation work permits are used,
problems anticipated to be encountered in a facility of exposures received should be recorded on the permits.
the type subject to the license, he RSO snd the radiation protection staff should be

able to describe which locations, operations, and jobs are
d. ne management should see that plant workers associated with the Idghest exposures and why exposures

receive sufficient trairdng. Section 19.12 of 10 CFR Part are increasing or decreasing.

19 requhes instruction of personnel on rediation protec.
tion. The radiation worker should understand how b. De RSO and the radiation protection staff
radiation protection relates to his job and should be should 1ook for ways to reduce exposures. When unu* "I
tested on this understanding at least once per year, lie exposures have occurred, the radiation protection
should have frequent ooportunities to discuss radiation should direct and participate in an investigation of me
safety with the radiation protection staff whenever the c scumstances of such exposures to determine the causes
need arises. Managenent should be conunitted to a and take steps to reduce the likehhood of similar future
review of radiation protection at least once every three occurrences. For each such occurrence, the RSO should
years. Training should be sufficient to ensure that the be able to demonstrate that such an investigation has
wotters can correctly answer questions on radiation been carried out, that conclusions were reached as a

;

protection as it relates to their jobs. result of the investigation,and that corrective action was
taen, as appropriate.

The RSO should be given sufficient authority
c.

to enforce safe plant operation. The RSO should have The RSO and the radiation protection staff
the authority to prevent umafe practices and to com- should periodically review operatin6 procedures that
municate promptly with an appropriate level of manage. inay affect radiation safety and survey plant operations
ment about halting an operation he deems unsafe, to identify situations in which exposures can be reduced.
Operating procedures related to radiation safety should Indicated changes should be promptly implemented.
be reviewed and approved by radiation protection Procedures for receiving and evaluating suggestions
personnel. This authority should be demonstrable by relating to radiation protection from employees shouldwritten policy statements.

be established. Workers should be knowledgeable of the
procedures for making suggestions on radiation protec.f. Modifications to operating and maintenance '

procedures and to plant equipment and facilities should
be uude where they will substantially reduce exposures Adequate equipment and supplies for radiationc.

at a reasonable cost. The management should be able i protection work should be provided. The RSO should be
responsible for ensuring that pioper equipment and

: 'l ines indicate sut stanuve changes from prevsous issue. supplies are available, are maintained in good working8

1 Tbc scim " Radiation safety Officer"is used by many hcensees;
othet terms are equally acccptabic. order, and are used properly. Written procedures for the

use of the equipment should be available and followed.

1 8.10 2
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O.IMPLE ATION with the rpec pbrtions of the Cornmission's regula-
tions, the methods described herein will be used in the

The purpow of this section a to provide informa- esaluation of submittals in connection with applicatiora
tion to applicants and licensees regarding the NRC staffs for a specific license,
plam for utiheing this reEulatory guide.

Regulatory Guides 1.8 and 8.8 address nuclear
power reactor fa,11ities specifically and will be used by-

Except in those cases in which the applicant or the NRC staff in evaluating submittals in connection
hcensee proposes an alternative snethod for complying with licensing actions for nuclear power reactors.

8.10-3
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I
INSTRUCTION CONCERNING PRENATAL RADIATION EXPOSURE j

A. INTRODUCTION basis for this guide. The information collection ;

,

h

requuemenu in 10 CFR Parts 19 and 20 have been |Section 19.12, " Instructions to Worken," of 10 CFR
cleared under OMB Clearance Nos. 3150-0044 tad {Part 19, " Notices, instrucuens, and Reports to Workers; 3150 0014, respecuvely.

;laspections," requires that all individuals working in or
i

frequenting any portion of a restripted areal be instructed B. OlSCUS810N
in the health protection problems associated with expo-

,

sure to radioacuve materials or radiation, in precautions it has been known since 1906 that cells that are divid-
or procedures to minimize exposure, and in the regula. ing very rapidly and are undifferentiated in their structure
tions that they are expected to observe. The present and function are generally more sensitive to radiation. In

|10 CFR Part 20, " Standards for Protection Against - the embryo stage, cells meet both these criteria and
Radiation," has no special limit for exposure of the thus would be expected to be highly sensitive to radia.

,

|embr o/fetua.3 This guide desenbes the instrucuons an tion. Furthermore, there is direct evidence that the
i

/

ernployer should provide to wo. ken and supervisors embryo / fetus is radiosensiuve. There is' also evidence
|concerning biological risks to the embryo / fetus exposed that it is especially sensitive to certain radiation effects :to radiation, a dose limit for the embryo / fetus that is during certain penods after conception, particularly
}under consideration, and suggestions for reducing radia-

tion exposure. during the fint 2 to 3 months after conception when a j
woman may not be aware that she is pregnant. !

!This regulatory guide takes into consideration a Section 20,104 of 10 CFR Part 20 places different
proposed revision to 10 CFR Part 20, which incorporates

radiation dose limits on workers who are minors than
s

the radiation protection guidance for the embryo / fetus on adult workers. Workers under the age of 18 are ;
;

approved by the President in January 1981 (Ref.1).
limited to one tenth of the adult radiation dose limits.Thb revision to Part 20 was issued in January 1986 for However, the present NRC regulations do not establish

!

,

comment as a proposed rule. Comments on the guide as dose limits specifically for the embryo / fetus.
it pertains. to the proposed Part 20 are encouraged. If e

the new Part 20 is codified, this regulatory guide will The NRC's present limit on the radiation dose that
!

,

be revised to conform to the new regulation and will can be received on the job is 1,250 millirems per {incorporato appropriate public comments.
quarter (3 months).3 Working minon (those under 18) :;

are limited to a dose equal to one. tenth that of adults, !'

Any information collection activities mentioned in 125 millirems per quarter. (See i 20.101 of 10 CFR !
; this regulatory guide are contained as requirements in Part 20.)t

10 CFR Parts 19 or 20, which provide the regulatory :

!

Because of the sensitivity of the unborn child, the fI R trict.d ar.. m ns any .r.. th.t b.s ''
i

m.ot.cl . individuals troen b. sap .apo d to r.dn.controu.d acc..a to.ments (NCRP) has recommended that the dose equivalent
! Pr tlon and radio.cuvt. rial .t

!
3
la contormity with th. prop d r.vuion to 10 CFR P.rt to, 3

t.pr.t.rm ".mbr.yo/t.tu.s" is us.o
Th.

tional do.S.mit is 3.00o inatur ms p.t. quart.r it th. work.r's o.ccup..
the

4 throushout thas docum.nl to
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tiina about the rhka of radiation exposure to the i

to the unborn child from occupational exposure of the ..
embryo / ferns.

expectant mother be limited to 500 millirems for the
''

entire pregnancy (Ref. 2). The 1987 Presidential guidance The instructions should be presented both orally and ,,

(Ref.1) Specifies an effective dose equivalent limit of in printed form, and the instructions should include, .
500 millirems to the unborn child if the pregnancy has a minimum, the information provided in Appendix A

'

been declared by the mother; the guidance aho recom- (Instructor's Guide) to this guide. Individuah should be
mends that substantial variations la the rate of exposurs given the opportunity to ask questions and in turn
be avoided. The NRC (in Q 20.008 of its propoud revi. should be quesdoned to determine whether they under.
tion to Part 20) has proposed adoption of the above stand the instructions. An acceptable method of ensuring ;

limits on dose and rate of exposure. that the information is undentood is to give a simpic
'

wntten test covering the material included in Appen-
tr.1911, the NCRP commented on the occupational dix B (Pregnant Worker's Guide). This approach should

'

exposure of fertile women (Ref. 2) and sussested that highlight for instructors those parts of the instructions ,

fertde women should be employed only where the annual .that cause difficulties and thereby lead to appropriate
dose would be unlikely to exceed 2 or 3 rems and would be modifications in the instructional curriculum.
accumulated at a more or less steady rate. In 1977, the
jCRP recommended that, when pregnancy has been diag- D. IMPLEMENTATION :

noud, the woman work only where it is unlikely that the
annual dose would exceed 0.30 of the dou equivalent limit The purpose of this section h to provide information
of $ re,ms (Ref.3). In other words, the ICRP has recom- to appilcants, and licennas regarding the NRC staff's
mended that pregnant women not work where the annual plans for using this reguistoty guide.

.

dose might exceed 1.5 rem.
Except in those cans in which an applicant or

C. REGULATORY PoslTION licenace proposes an acceptacle alternative method for
complying wit!. specified portions of the Commission's

lastructions on radiation risks should be provided reguhtlons, the NRC will use the material described
to worken, including supervisors, in accordance with in this guide to evaluate the instructional program
i 19.12 of 10 CFR Part 19 before they are allowed to preunted to individush, including supervisors, work 1hs
work in a restricted area. In providing instructions on in or frequenting any portion of a restricted area.
radiation naks, employers should include specific instruc-
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APPENDIX A i
j

INSTRUCTOR'S GUIDE ;

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

s ,

in order to decide whether to continue working excess cases of small head site was $ per thousand; at 8
w hile exposed to ionizing radiation dunng her preg- to 11 weeks, it was 9 per thousand (Ref. 7).
nancy, a woman should understand the potential effects
on an embryo / fetus, including those that may be pro- In another study, the lughest rhk of mental retarda.
duced t'y vanous enytronmental risks such as smoking tion occurred during the 8 to 15 week period after
and dnnking. This wi'i allow her to compare these risks conception (Ref. 8) A recent EPA study (Ref.16) has.

with those produced by exposure to ionizing radiation. calculated that excess cases of mental retardation per !
live birth lie between 0.5 and 4 per thousand per rad.

Table I provides information on the potential effect ;

resulting from exposure of an embryo / fetus to radiation 1.3 Genetic Effects ;

and nonradiation rnks. The second column gives the
,

rate' at which the effect is produced by natural causes Radiation induced genetic effects have not been observed
in terms of the number per thousand cases. The fourth to date in humans. The largest source of material for
column gives the number of additional effects per genetic studles involves the survivors of lilroshima and
thousand cases believed to be produced by exposure to Nagasaki, but the 77,000 births that occurred among
the spectfied amount of the risk factor. the survivon showed no evidence of genetic effects. For

doses received by the pregnant worker in the course of
The following section discusses the studies from employment considered in this guide, the donc roccived <

which the information in Table I was derived. The by the embryo / fetus apparently would have a negligible
results of exposure of the embryo / fetus ti the nsk effect on descendants (Refs.17 and 18).
factors and the dependence on the amount of the
exposure are explained. 2. NONRADIATION RISKS

'

1. RADIATION RISKS 2.1 Occupation

! !.I Childhood Cancer A recent study (Ref. 9) involving the birth recoids of
130.000 children in the State of Washington indicates'

Numerous studies of radiation induced childhood cancer that the risk of death to the unborn child is related to
have been performed, but a number of them are con- the occupation of the mother. Workers in the metal t

troversiat The National Academy of Science (NAS) BEIR industry, the chemical industry, mtdical technology, the !

( rel. ort reevaluated the data from these studies and even wood industry, the textile industry, and farms exhibited '

I reanalyzed the results. Some of the strongest support for stillbirths or spontaneous abortions at a rate of 90 per
I a causal relationship is provided by twin data from the thousand above that of workers in the control group,
| Oxford survey (Ref. 4). For maternal radiation doses of which consisted of workers in several other industries.

1,000 millirems, the excess number of deaths (above those
occurrms from natural causes) was found to be 0.6 2.2 Alcohol
death per thousand children (Ref. 4).

It has been recognized smcc ancient times that alco-
1.2 Mental Retardation and Abnormal Smallness of the hol consumption had an effect on the unborn child. Cat.

Head (Microcephaly) thagmian law forbade the consumption of wine on the
wedding night so that a defective child might not be

Studies of Japanese children who were exposed while in conceived. Recent studies have indicated that small
; the womb to the atomic bomb radiauon at Hiroshima and amounts of alcohol consumption have only the minor,

!
I Nagasaki have shown evidence of both small head site and effect of reducmg the birth weight slightly, but when
i mental retardation. Most of the children were exposed to consumption increases to 2 to 4 dnnks per day, a pat.

| radiation doses in the range of 1 to 50 rads. The impor- tern of abnormalities called the fetal alcohol syndrome
'

tance of the most recent study lies in the fact that (FAS) begins to appear (Ref. II). This syndrome constats
investigators were able to show that the gestational age of reduced growth in the unborn child, faulty brain func.
(age of the embryo / fetus after conception) at the time the tion, and abnormal facial features. There is a syndrome

I children were exposed was a entical factor (Ref. 7). The that has the same symptoms as full blown FAS that
., / approximate nsk of small . head size as a function of occurs in children born to mothers who have not

gestational age is shown in Table 1. For a radiation dose consumed alcohot This naturally occurnns syndrome
of 1,000 millirems at 4 to 7 wesks after conception, the occurs in about I to 2 cases per thousand (Ref.10).

8.13 3
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TABLE 1 '

EFFECTS OF RISK FACTORS ON PREGNANCY OUTCOME
.

,

Number Occurring .t
Effect

from Natural Causes Risk Factor- Excess Occurrences -[
from Risk Factor

.. i

R ADIATION kiSKSL '

)
Childhood Cancer

Canc6r death in children 1.4 per thousand
Radiation dose of 1000 mfilfrems

t

0.6 per thousand(R ef. 5) received before birth (Ref. 4) i
.

4

Abnormalities

Radiation dose of 1000 millitads #

received during r,pecific periods
,

' after conception:.

'.
Small head size 40 per thousand 4 7 weeks after conception 5 per thousand '

(Ref. 6) '

(Ref. 7)
Small head size 40 per thousand

811 weeks after conceptien 9 per thousand(Ref, 6)
(Ref 7) '

Mental retardation 4 per thousand
Radiation dose of 1000 millirads 4 per thousand(Ref,8)
received 8 to 15 weeks after - (Ref. 8)conception

NONRADIATION RISKS -

Occupation

Stilitirta or spontaneous 200 per thousand
abortion Work in high risk occupations 90 per thousand

.

(Ref. 9) (see text)!-
- (Ref. 9)

,

...

Alcohol Conaumption (see text)
!

Fetal alcohol syndrome 1.to 2 per thousand 2-4 drinks per day 100 per thousand(Ref.10) *

(Ref. I1)
Fetal alcohol syndrome I to 2 per thousand

More than 4 drinks per day 200 per thousand(Ref.10)
,

(Ref. I1)
,

F etal alcohol syndrome I to 2 per thousand
Chronic alcoholic (more than - 350 per thousand(Ref.10) 10 drinks per day)

(Ref.12)
;
<

Pennatal mfant death 23 per thousand
Chronic alcoholic (more than 170 per thousand(aaonnd the tirna of birth) (Refs.13,14) 10 drinks per day)

(Ref.15) -
,

Smoking

Perinatalinfant death 23 per thousand
Less than i pack per day. 5 per thousand(Refs.13,14)

(Ref.13)
Perinaialinfant death 23 per thousand

One pack or more per day 10 per thousand (-1Refs.13,14)
(Ref.13) |

|

.

8.13-4
..

|

|

j



/N /~3
Fct anthers who consud t) 4 drinks per day, th usand for( thers who smoke one or mire packs '

the excess cccurrences tumber ab!ut 100 per thrusand; per day (Ref.13).
5

h ' and for those who consume more than 4 drinks per
,

11 day, excess occunences number 200 per thousand, 2A Miscellaneous i

. The most sensitive period for thh effect of alcohol.'

,

. appears to be the first few weeks after conception, Numerous other risks affec.: the embryo / fetus, only a.

before the mother to bs realizes she is pregnant (Refs.10 few of which are touched upon here. Most people are '

and I!), Also,17% or 170 per thousand of the embryo / familiar with the drug thalidomide (e sedative given to
fetuses of chronic alcoholics develop FAS and die before some pregnant women), which causes children to be -

cirth (Ref.15). FAS was first identified in 1973 in the born with missing limbs, and the more recent use of the -

United States where less than full blown effects of the drug diethylstilbestrol (DES), a synthetic estrogen given
syndrome are now referred to as fetal alcohol effects to some women to treat menstrual dhorders, which
(FAE) (Ref.12), produced vaginal cancers in the daughters born to

women who took the drug. Living at high altitudes also
2.3 Smoking sives rise to an increase in the number of low birth weight ,

children born, while an increase in Down's Syndrome
,

Smokir.g during pregnancy causes reduced birth (mongolism) occurs in children born to mothers who are -
weights in babies amounting to 5 to 9 ounces on the over 3$ years _of age, The rapid growth in the use of
average. in addition, there is an increased risk of 5 - ultrasound in recent years has sparked an ongoing
infant deaths per thousand for mothers who smoke - investigation into the risks of u:ing ultrasound for |

less 'tban one pack per day and 10 %fant deaths per diagnostic procedures (Ref.19). 1
,
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APPENDIX B

PREGNANT WORKER'S GUIDE
4

.i

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

;

During pregnancy, you should be aware of things in - X Ray Procedure Average Dose *
'

your surroundings or in your style of life that could
'

affect your unborn child. For those of you who work Normal chest examination - 10 milliremin or visit alcas drsignated as Restricted ' Areas (where Normal dental examination 10 millirem
'

access is controlled to protect individuals from being R!b case examination- 140 milliremexposed to radiation and radioactive materials), it is - Gail bladder examination 170 milliremdesirable that. you understand the biological risks of. . Barium enerr.a examination 500 millitemradiation to your unborn child.
Pelvic examination 600 millitem - i

Everyone is exposed daily to various kinds of radia-
tion: heat, light, ultraviolet, microwave, lonuing, and so .y.,i,iion, by , t.,io, et 2 (above and below) are not unusual. s

on. For the purposes of this guide, ordy ionizing radia-
tion (such as x rays, samma rays, neutrons, and other

*

high speed atomic pcrticles) is considered. Actually, NRC POSITION
everything is radioactive and all human activities involve
exposure to radiation. People are exposed to different NRC regulations and guidance are based on the
amounts of natural " background" ionizing radlation

conservative ' assumption that any amount of radiation,depending on where they live. Radon gas in homes is a no matter how small, can have a harmful effect on an
problem of growing concern. Background radiation comes
from three sources: adult, child, or unborn child. This assumption is said to ,

be cunservative because there are no data showing ill .
Average effects from small~ doses: the . National Academy of

Annual Dose
Terrestrial radiation from soil

Sciences recently expressed " uncertainty as to whether a
dose of, say,1 rad would have any effect t 'L"and rocks 50 millirem . Althoudh it is known that the unborn child i. ,rcCosmic radiation from outer
sensitive' to radiation than adults, particularly during .space 50 millirem

Radioactivity normally found certain stages of development, the NRC has-not estab-
lished a special dose limit for protection of the unbornwithin the human body 25 millirem child. Such a limit could result in job discrimination for #

women of child bearing age and perhaps .in the invasion
125 millitem*

Dosage range (geographic and of privacy (if pregnancy tests were required) if a sepa-
rate regulatory dose limit were specified for the unbornother factorsi 75 to 5,000 millirem child. Therefore, the NRC has taken the position that''

-

The first two of these sources expose the body from
special protection of the ut: born child should. be volun-.

the outside, and the last one exposes it from the inside. tory and should be based on decisions made by workers
and employers who are well informed about the risksThe average person is thus exposed to a total dose of involved.-

about 125 millirems per year from natural background
radiation.

For the NRC position to be effective, it is important
that both the employee and the employer understandin addition to exposure from normal background
the risk to the unbotn child from radiation received as -radiation, medical procedures may contribute to the a result of the occupati6nal exposure of the mother.

dose people receive. The following table lists the average This document tries to explain- the. risk as clearly as
-

,

doses recetved by the bone marrow (the blood forming possible and to compare it with other risks to the
!cells) from different medical applications.

unborn child during pregnancy. It is hoped this will
* Radiation doses in tius document are descnbod in two dirreront help pregnant employees balance the risk to the unborn

unuss. The rad is a measure or the amount or one aneoebed in a
N 'a S $ d trE Y Nat t7p E o fra$skon'n S 17.Y N child against the benefits of employment to decide if*

the risk is worth taking. This document also discusses
ho*'e so t'he

'

to 1/EoYo or a rad and a rem,respectively.od[The Nd and nNYretermethods of keeping the dose, and therefore the risk, to
th*lo n

the unborn child as low as is reasonably achievable.

t
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RADIATION DOSE LIMITS dures to limit the dose to the 500-millirem rectmmendedh limit.h' The NRC's present limit on the radiation dose that can

be teceived on the job is 1,250 miDirems per quarter (3 It is important that the employee inform the '

months).' Working minors (those under 18) are Ihnited to a employer of her condition as soon as she realizes she is
dose equal to one tenth that of adults,125 millirems per pregnant if the dose to the unborn child is to be
quarter. (See $ 20.101 of 10 CFR Part 20.) mimnuzed.

Because of the sensitivity of the unborn child, the National INTERNAL HAZARDS
Council on Radiation Protection and Measuremenu(NCRP)
has recommended that the dose equivalent to the unborn This~ document has been directed primarily toward a
child from occupational exposure of the expectant mother

discussion of radiation doses received from sources outside
be limited to 500 minirems for the entire pregnancy (Ref. 2). the body. Workers should also be aware that there is a
The 198? Presidential guidance (Ref.1) specifies an effective risk of radioactive material entering the body in work-

~

dose equivalent limit of 500 minirems to the unborn childif places where unsealed radioactive materialis used. Nuclear
the pregnancy has been declared by the mother;the s'.tidance medicine clinics, laboratories, and certain manufacturers -

also recommends that substantial variations in the rate of use radioactive material in bulk form, often as a liquid or a
exposure be avoided. The NRC(in Q 20.208 ofits proposed gas. A list.of the commordy used materials and safety
revi: ion to Part 20) has proposed adoption of the above

precautsons for each is beyond the scope of this document,limits on dose and rate of exposure,
but certain general precautions might include the fouowing:

ADVICE FOR EMPLOYEE AND EMPLOYER 1. Do not smoke, cat, drink, or apply cosmetics
around radioactive material.

Although the risks to the unborn child are small under'8
normal working conditions, it is still adynable to limit the 2. Do not pipette solutions by mouth.*
radiation dose from occupational exposure to no more than'
500 millirems for the total pregnancy, Employee and 3. Use disposable gloves while handling radioactive'
employer should work together to decide the best method material when feasible.f for accomplishing this goat Some methods that might bc

'

used include reducing the time spent in radiation areas, 4. Wash hands after working around radioactive
! f, ) wearir.g some shielding over the abdominal area, and keeping material.

. .

I / an extra distance from radiation sources when possible. The
{! cmployer or health physicut will be able to catimate the 5. Wear lab coats or other protective clothing when-
,' probable dose to the unborn child during the normal nine. ever there is a possibility of spills. '

,

month pregnancy period and to inform the employee of the
' amount. If the predicted dose exceeds 500 miDirems, the Remember that the employer is required to have

employee and empaoyer should work out schedules or proce- demonstrated that it w1B have safe procedures and
practices before the NRC issues it' a license to use
radioactive material. Workers are urged to follow estab-
lished. procedures and cor.sult the employer's radiation,

donai [o.Yeo[y't $nN'a'n"dTe"[Na.No' inn"c[[d- safety i er r health physicist whenever problems or
3,000 aunhema per year. questions arise,

i

I

J

(\ -
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)
#19.1 919.12

PART
..

uoric,,, gNSTRUCTIONS, AND REPORTS TO WORKERS;
!19 INSPECTIONS '

t ec. !
~

19.1 Purpose. "g 19.3 De Gnitions. k number 31$(M)044. '5192 Scope. d in this part: 1 (b)he approved information
As us.e.Act" means the Atomic Energy E collection requirementa contained lo thiele s Definitions. .;mle 4 Interpretations O ;Act of 1954. (as stat. 919) including any $

$ amendments thereto: (part appear in 410.13.
10.5 Communications.

!
19 e nr mat a cohection requartments: |g means the United Staten ileil Posting o's nouces to workers, a Nuclear Reguistory Commissaant _i 19.11 Posting of notices to workers.
19.12 Instructions to workers. R (c) " Worker" means an individual (a) Each licensee shall post current

,19 13 Notthcations and reports to individ. engaged in activities licensed by the Com* copies of the following documenta: (1) Iuals.
mission and controlled by a licensee' C The regulations in this part and in Part IIE34 ",',* h'7,'7,"g'",' 'f but does not include the hcensee

h 20 of this chapter: (21 the license, licenseg , ,,,,

19.18 Consultation with workers during in. # |d)" License" means a license issued a conditions. or documenta incorporated 'spections.
under the regulatior e in Parts 30 through * Into a license by reference, and amend. !19.le Requests by workers for inspectioru 35 40.60.61Jo or 'l2 of this chapter. $ mente theretoj (3) the operating proce*

1917 Inspections not warrant 4 Informaa { ncluding licenses to operate s dures applicable to licensed actlvitiest
.

It [Vio'lations'n for esemptions.'a production or utilization facility (4) any notice of violation involving !
19I31 Applicatio ursuant to Part 50 of this chapter and radiological working conditions, proposed

er ficenses to Possess power reactor spentimpo61 tion of civil penalty, or order is.
'

19.32 Discrimination prohibited *

se'tuthority: Secs. 53 al s1.103.104.tel, taa. -

St.t. s30. a33. 935. saa. 937. osa. ess, se ~ fuelin en Independent spent gueg atorage sued pursuant to Subpart B of Part 2 of !
this chapter, and any response flotn the

amended, sec. 234. 43 Stat. 444. as amended inslaHatlun (ISl'SI) pursuan) to Part 72 3geensee.
(42 U S C. 3073. 3083. till. 2133,2134,2201. of this chapter. " Licensee means the (b) If posting of a document specified ,

2236,22421: sec. apt, se Stat.1242. se holder of such a license. In paragraph (a) (1) (2) or (3) of this
amended by Pub. L e4-70, se Seal 413142 section is not practicable, the licensee~

U.S c la411 Pub. l. 9b401. eec.10. 02 84at. may post a notice which describes the
so6t i42 U S.C. 54sl). as " Restricted area" means any area ;-

document and states where it may be
For the purposes of sec. 223. e4 Sist. ess, as access to which is controlled by the it*

asiended (42 U.S C. 22y3); il le 11(a). (c). (dl. censee for purposes of protection of in. . examined' |
'

and (e) and to 12 are leeued under sec telb. dividuals from exposure to radiation and -
radioactive materials. * Restricted area" (c) Each licensee end applicant shall Ies S st. 944. as amended (42 US tapt 1); shall not include any areas used as resl*

and Ii 10.13 and 19.14(a) are la en r
sec.1810. es StaL 900, se amended (42 U,S C. " dential quarters, although a separate hst Form NRC4. (Revision 6-42 orer)''&tice to EmP oyees,''se -1

t
-220tto))- room or rooms in a residential building u, required by Parts 30,40. 80. 00. 70. 72,may be set apart as a restricted area. mE w and 150 of this chapter,$ 19.1 l'urpose.i $19.1 Interp etations.m 1-

l
The regulations in this part establish R Except as specifically authorized by the f| requirements for notices. Instructions, Commission in writing, no interpretation Nots: Copies of mn WC-3 may be * -

and reports by licensees to individuals of the meaning of the regulations in this tained by writing to the Director of the ap- ,

;, participating in licensed activities, and part by any officer or employee of the propriate ES. Nuclear Regulatory Commis-R options available to such Individuals in Commission other than a written in- ston Inspection and Enfore,ym,gnt Regional'* connection with Commission inspections terpretation by the General Counsel will Office listed in Appendix D , Part 20 of"* of licensees to ascertain compliance with be recognized to be binding upon the . this chapter, or the Director, Office of In- ,

o'the provisions of the Atomic Energy Act Commission. spection and Enforcement. U.S. Nuclear
* of 1954, as amended. Title II of the En- Regulatory Commission, Washmston. D.C. ;

-

ulations, orders. and licenses thereunder E g9 $ p"""""".*"*"**
'

;ergy Iteorganization Act of 1914. and reg. ,

I (d) Documenta, notices, or forms
i

-

r

regarding radiological working condi. Except where otherwise specified in pocted pursuant to this section shall ap. '

Jions. this part. all communications and reports pear in a sumclent number of places to
y concerning the regulations in this part permit Individuals engstged in licensed

""I M Scope. 8 should be addressed to ti.e Director, Of. activities to observe them on the way to .f

j fice of Inspection and Enforcement. U.S.
| The regulations in this part appy to all u Nuclear Regulatory Commission. Wash,

or from any particular licensed activity ;
location to which the document applies,

| persons who receive, possess, use, or S ington, D C. 20555. Communications. re. shall be conspicuous, and shall be re. t

transfer rnalerial licensed by the ports, and applications may be delivered placed if defaced or altered. 1

*

Nuclear Regulatory Commission in person at the Commission's omces at (e) Commission doculhenta postedI* pursuant to the regulations in Parts 30 1717 11 Street. NW., Washington, D C.! pursuant to paragraph (a)(4) of this
, thtough as Ao.6o.6t,70 or 71 of tha or at

7920 Norfolk Avenue. Bethesda* g* section shall be posted within 2 workingg chepter, including persons licensed to Maryland' days af ter receipt of the documenta from
r2 the Commission: the licensee s response,

-

, operate a production or utilization }g m e if any, shall be posted within 2 working

ha ter an pers a e se to possess OC *I" *A &
power reactor spent fuelin an (a) he Nuclear Regulato minimum of 5 working days or until ac- -

'

d d a Commleston has submitted e tion correcting the violation has been
inst $ation (ISNI) pursua ' " " * " " '' I "*"'' # * # * *
f this chapter' a e ntained in this part to h"e"Offica ofo Part 72

g 19.12 Instructions to workers.o
| Management and Budget (OMB) for

All individuals working in or frequent.p approval as required by the Paperwork ing any portion of a restricted area shall
Redaction Act ol1980 44 U.S.C 3501 et be kept informed of the storage, trans.seq.). OMB has approv(ed the fer, or use of radioactive materials or of
information collection requirements radiation in such portions of the re. >

contained in this part under control stricted areal shall be instructed in the '

health protection problems associated
19-l January 31,1985 (reset)
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19.16(b)| 9, n
PART 19 * NOTICES, INSTRUCTIONS, AND REPORTS TO WORKERS: INSPECTIONS l

|

(da When a Mcensee is required pur. slons M Wa secuon, Comintaslon inspec.
j

suant to | 20 405 or i 20 408 of this chap. tors are authorized to refuse to permit

with exposure to such raecactive mate. ter to report to the Commission any ex. accompantment by any individual who

rials or radiation. in precauens or pro. posure of an individual to radiation or
deliberately interferes with a fair and i

tsdloactive material the licensee shall orderly inspection. With regard to arena |
cedures to minimize exposure, cud in the containing information classifled by an |

purposes and functions of protedive de. also provide the individual a report on
agency of the U S. Government in the

vices employedt shall be instructed in, his exposure data inclutted therein. Such I'interest of national security, an Individ.
and instructed to observe, to the exteng report shall be sransmitted at a time ud who accompanies an inspector may |
within the worker's control, the applica, not later than the transmittal to the have access to such information only if 1
ble provisions of Commission regulations Jommustm. authorized to do so. With regard to any 4

and licenses for the protection of' per. .
N At the re9utst of a worker wno u

area containing proprietary infmnanon,
,

sonnel from exposures to radiation or the workers' representative for that ares
radioactive materials occurring in such termmating emplo)Tnent in a given shall be an Individual previously author.

,

asemal shah be instructed of thelt re. calendar quarter with the licensee in 1 sed by the licensee to enter that area. -

sponsibility to report promptly to the II. work involvmg radiation dose, or of a 1

censee any condition which may lead to worker who, while employed by another I 19 15 lisipn with workere dur.3,
or cause a vlotation of Commission regu* person. Is terminating assignrnent to

(a) Commission inspectors may con.lations and licenses or unnecessary es* work involvin radiation dose in the
'

posure to radiation or to radioactive ma. ,, bC*"** * f*'fitI n that calendar sult privately with workers concuning '
- iterial; shall be instructed in the appro. * ' " " * " *"E*" "* ** " " " # * '

priate response to warnings made in the g quarter, each licensee shall prondg to tion and other matters related to ap. ;
each such worker, or to the workar s plicable provisions of Commission regu. '

event of any unusual occurrence or anal.
function that may involve exposure to [* designee.at termination, a written lations and ucenses to the extent the in.

radiation or radioactive materiall and " report regarding the rediation dose
spectors deem necessary for the conduct

received by that worker from operations of an effective and thorough inspection. !
ahaH be advised as to the radiation es* of the licensee during that speedically (b) During the course of an inspection

|any worker may bring privately to theposure reports which workers may it. Identified calendar quarter or fraction "'" he 1 rs. e rquest pursuant to l1913. The extent of thereof, or provide a wntten estimate of or ln rtung y , p, . tcon 1
[g,"*wt nb mba that dose if the finath determined tion which he has reason to believe may I

1 ic
protection problems in the restricted Personnel moaatoring results are not have contributed to or caused any v10 '

evellable at that time. Estimated doses lauon of the act, the regulations in thisarea.
i 19.13 Notifications and repurse to i . shall be clearly indicated as such, chapter, or license condition, or any un.

,

t

n necessary exposure of an individual to |
" * * ' radlauon from Ilcensed radioactive ms. I

g 19.14 Presence of representatives of(a) Hadiation exposure data for an licenseee end workere during inspee. terial under the Ucensee's control. Any i

| individual, s.nd the results of any meas * tions, such notice in writing shall comply with |
urementa, analyses, and calculations of * (a) Each licensee shall aRord to the *. the requirements of i10.18(a). |

e-

Q radioactive material deposited or re. Etained in the body of an individual, shall N Commission at all reasonable umos op. M(c) "the provialona of paragraph (b) -

>

portunity to inspect materials, activities, gfact11tles, premises, and records pursu* * f
tw

aec 8 8 l $*g be reported to the individual as specified g ,,ucn are m t

p' in this section. The information reported I pursuant to i 19.12*shall include data and results obtained ant to the regulations in this chapter. r

pursuant to Commission regulations, or* (b) During an inspection, Commission 5 M M ate b workenIoela*P". {dets or license conditions, as shown in tions.
records maintained by the licensee pur. Inspectors may consult prhately with
suant to Commlaston regulations. Each workers na specified in i 19.15. The ll* '

workers who believes that a violation ofnottftcation and report shallt be in wrig. censee or Ucensee's representauve may the Act, the regulauona in this chapter *
ing! Include appropriate identifying data accompany Commission inspectors dur- or license condluons exists or has oc. *

such as the name of the licensee, the ing other phases of an inspection. curred in license acu~1Hes with regard to,

I name of the individual, the individual's (c) If, at the time of inspection, an radlotostcal working conditions in which !
social security number! include the indj. tndividual has been authorised by the the worser na en ed t
tain the following statement. mission inspections, the Ucensee shall In. spution by giv i$ bgh '

r

vidual's exposure inform &Uon! and con, workers to represent them during Com.

This repors is furn shed to you under the prove notary the inspectors of such nuniortsa. hmtation to the Director of Ins ection and k.
a- ,

''' '"* "I * ** b'''"' "I ' ' ' Pf""sions of the Nuclear Regulatory Commission reau tion and shall give the workers' repre. priate Co'mmission Restonal Omce, or tolation to Cf R Part 19 You shouhl preserve this sentative an opportunity to accompanyreport for further referenc* the inspectors during the inspection of Commission inspectors. Any such notice
(b) At the requess of any worker, eacn physical working conditions, shall be in writing, shau set forth the

hcensee shall advise such worker annu* (d) Each workers' representauve shall specific grounds for the notice, and shall '

ally of the worker's exposure to radiation
be routinely engaged in licensed activl. be signed by the worker or representa. -

or radioacuve material as shown in rec. ties under control of the licensee and live of workers. A copy shall be provided *

ords maintained by the licensee pursu* shall have received instructions as spec, the heensee by the Director of inspection and
ifled in i 19.12. Enf icement, Regional Office Director,ant to i 2010lf an and (c), *

(c) At the request of a worker former* (e) Dtiferent representatives of 11 or the inspector no later than at the Mme
ly engaged in licensed activities con * censees and workers may accompany the of Inspection except that, upon the re.
trolled by the ticensee. each licensee shell inspectors during digerent phases of an quest of the worker giving such notice,
furnish to the worker a report of the inspection Lf there is no resulting inter. his name and the name of individuals
worb er's exposure to radiation or radio * ference with the conduct of the inspec. referred to therein shall not appear in
active material. Such report shall be fut* Lion. However, only one workers' repre. such copy or on any record published,
nished within 30 days from the time the sentative at a time may accompany the released, or made available by the Com.~

request is made, or within 30 days aftet inspectors. mission, except for good cause shown. ;ithe exposure of the individual has been (f) With the approval of the licensee (b) If, upon receipt of such notice, the 4

determined by the licensee, whichever is and the workers' representative an in. Director of Inspection and Enforcement or Re. '*

later! shall cover, within the period of dividual who la not routinely engaged gi nal Oike Director determines that
time specified in the request, each calen- Ln licensed activities under control of the complaint meets the requirementa set -

dar quarter in which the worker's ac* the license, for example, a consultant forth in paragraph (a) of this section,
tivities involved exposure to radiation to the licensee or to the workers' repre, and that there are reasonable grounds to
frotn radioacuve materials licensert by sentative, shall be afterded the oppor. believe that the alleged violation entsta
the Commissioni and shall include the tunity to accompany Commission 1nspec. or has occurred, he shall cause an in.
dates and locations of !! censed activities tors during the inspection of physical spection to be made as soon as practica.

.'In which the worker participated during working conditions. ble, to determine !! such alleged violation
this period. (g) Notwithstanding the other provt. exists or has occurnd. inspe.ctions pur.

January 31,1985 (reset) 19 2
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19.16(b) 19.32

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

suant to this section need not be h nited r 61%30 %.iolation+.ito matters referred to in the complatnt.
. An injunction or othec court order may

g 19.17 Inspections not warranted 4 in. g be obtained prohibiting any violation of
(a t li t t kr7ct rIf laspection and i nfosse. g any provision of the Act or Title II ofthe Energy Reorganization Act of 1974.-ment or of the appropriate Repunal g or any reMahon or der Mud WemOmce determines, with respec't to a com. I

plaint under i 19.16. unat an inspection Lunder.
la not warranted because there are no A court-

reasonable grounds to believe that a vio* ordct may be obtained for the paymentlation exists or has occurred, he shall no* of a civil penalty impused pursuant totify the complainant in writing of such section *34 of the Act for violation of sec.determination. The complainant may tion 53, 61, 62. 63. 81, 82.101,103,104obtain review of such determination by 10'i. or 109 of the Act or any rule, regula.submitting a written statement of post. tion, or order issued thereunder, or anyton with the faccutive Director for Operations' term . condition or lunitation of any 11
(LS. Nuclear Regulatory Commiuion. hastung- eense issued thereunder, or for any vlo.tun. D C. 20555, who will provide the hcensee lation for which a license may be revokedwith a copy of such statement by certi. under section 186 of the Act. Any personfled mall. excluCng, at the request of the who willfully violates any provision ofe-complainant, the name of the complain. the Act or any regulation or order issuedant. 'Ihe licensee may submit an oppos. Nr* thereunder may be guilty of a crime and.
ing written statement of position with
the i mecutive Directot for Operations mhu wil upon conviction, may be punished by fine0

provide the cumplanant with a copy of such g or imprisonment or both, as provided by
statement by certified mail. Upon the request law.

. of the complainant.the Executive Director for
Operations or his designet may g 19.31 Application for emeruptions.
hold an informal conference in which The Commission may, upon applica.
the complainant and the licensee maY tion by any licensee or upon its own in.
orally present their views. An informal ltlative, giant such' exemptions from the

,, conference may also be held at the re. requirements of the regulations in thisA quest of the licensee, but disclosure of the
N identity of the complainant will be made part as it determines are authorized by
a only following receipt of written author. law and will not result in undue hazard
u tration from the complainant. Af ter con. to life or property.
R sidering all written and oral views pre. .

sented, the Executive Director for Operat ons g 19.32 Discrimination prohibited.
shall affirm. modify.t r reverse, the determina. No person shall on the grounct of sex
tion of the Director of Inspect on and Enforce- be excluded from participation in, be de.

nted the benefits of, or be subjected to
mee d fu th compta ant and

the licensee a written nottf1 cation of his discriminalton under any 'sirogram or ac.
decision and the reason therefor. ttvity licensed by the liuclear Regulatory
(b) If the Director of Inspection and Enforce. Commission. This provision will be en.

ment or of the appropnate Regional 2 forced through agency provisions and -

Omce determines that an inspection is @ rules similar to those already established,
not warranted because the requirements a with respect to racial and other discrim-

ination. under title VI of the Civil Rights
of i 1916(al have not been met, he shall *S Act of 1964. This remedy is not exclu.notify the complainant in writing of
such determination. Such determination sive, however, and will not prejudice or
shall be without prejudice to the filing of cut off any other legal remedies avail.
a new complaint meeting the require. able to a discriminatee.

_ments of i 1916(a),
"

I 1e.20 seapsoyee protection.
Employment discriminetton by an

e licensee or a contractor or subcontractor
k of a licensee egelnst an employee for
a engaging in protected activities under
* this part or Parts 30,40.50.co.70.72,or

{150 of this chapter is prohibited.

19 3 January 31,1966 (reset)
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TITLE 10. CHAPTER 1. CODE OF FEDERAL REGULAYlONS-ENERGY

1

6 20.1 .

PART
. g 20.3(a) a

STANDARDS FOR PROTECTION AGAINST RADIATION
20

should. in addition to complying with
PART 20-57ANDARDS FOR EuroacEwtwT the requirements set forth in this

PROTECTION AGAINST RADIATION 20 601 Violations. part, maise every reasonable effort to
"Artsuoix A-hotection factors for itespirators *

'

OcN$aAL PaovlsloWs ArrtNoix B-CoNCENThATIoNs IN Ata aPrp leases of radioactit,e materials in ef*
Sec.

warra Asovs NarvaAt BaC (caoDNo Iluents$o unlesIr!Cted aIeas asIoW as20.1 Purpose. e

Artswoix C is reasonably achievable. The term "as20.2 scope.
ArrtNoix D-UNatto starts poettaa arco- low as is reasonably achievable" means

$$g',$11stion dose. LAt av Comssionnismat omers as low as is reasonably achievable
,

20.5 Units of radioacuvt y. taking into account the state of tech-
to e Interpretations. Ausbesser: seem n sa. u st. tea toa,1st, nology, and the economics of imptove.
20 1 Communicauona. se Best sea sea.eas, sea set, see, se ments in relation to benefits to the20.e soformanon conection requirements: emended, lea U.s C are, anes. aem ents- public health and safety and other so-OM B approvat.

. 21:s. Stu asoik eessL 3DL. es amended, ass' cletal and socioeconomic Consider.Praanastats Dossa. Lrysu asto SE PA 1. es.est to Stat taea, tan tan
Pub.L es-Fe, es Stat ena (es USC gest * ations, and in relation to the utiliza.CorcsNTaarlous

20.101 Radiation dose standards for indl. essa eseek tion of atomic energy in the public in-
viduals in restricted areas. Per the purposes of ese. aan to Stat est se $8I88t'

20.102 Determination of prior dose, amended (41 USC 2a?SL || aatst. antes. I 20.2 Scope.20.103 Exposure of individuals to concen. EtaNel (b), and (f). 30.104 (el and (bk
trations of radioactive materials in air in unos(bk antee(ek as. apt, an acetel, an.aos, The regulations in this part apply to
restricted areas. anaar, mast mass.maos and anaos are all persons who receive, possess, use,20.104 Exposure of minors. leased under eer. Seth, as teet een ne or transier materiallicensed pursuant

20.105 Permissible levels of radiation in un- amended. (ta UAC sast(blk and || an. tot * to the regulations in Parts 30 throughrestrteted areas.
20.304 Radioactivity in etfluents to unres- ansce(en aneot-aaeor, antasibl ead aneos Ss 40.60.61.704r72 of this chapter, in-

are teoued under ses sete, se Stat sea es k cluding persons licensed to operate a
Mebcal' diagnosis and therapy. ** Ii3 UA 3383I'Ik40.307 a production or utilization facillty pur.

20.100 Orders requiring furnishing of blo- 'suant to Part 80 of this chapter and
assay services. OcnaAt Paovtstows 9 persons licensed to possess power reac..

I 20.I Purpose. tor spent fuel in an independent spentPascaptioNAmy Paoctavass
The regulations in this part es- fuel storage installation (ISFSI) puru-

20.201 Surveys. ' sant to Part 72 of this chapter,
20.202 Personnelmonitortns. g tab sh standards for protection
20 203 Caution signs, labels, signals and e against radiation hazards arising out

controls. u, of activities under licenses issued by
.,

20.204 Same: exceptions. O the Nuclear Regulatory Commission
20.205 Procedures for pickins up, receivins, and are issued pursuant to the Atomic i 20.3and opening packases. Energy Act of 1954, as amended, and
20.204 Instruction of personnel. the Energy Reorgant:ation /.ct of 8 20.3 Definitions.20.207 Storsee and control of licensed ma- 1974,

terials Ln unrestricted areas. (a) As used in this part:
Wast Disposal t01 The use of radioactive material (1) "Act" means the Atomic Energy

,

20.301 General requirement, or other sources of radiation not li, Act of 1954 (68 Stat. 919) including
;

I 20 302 Method for obtaining approval of any amendments thereto,
censed by the Commission la not sub, M'

(2) " Airborne radioactive material,,
ject to the regulations in this part.3 means any radioactive material dis-

proposed disposal procedures.
20.303 DLsposal by release into sanitary However,it is the purpose of the regu.

lations in this part to control the pos,"a persed in the air in the form of dusts.sewerase systems.

20.305 Treatment or disposal by Lnciner. session, use, and transfer of licensed fumes. mists, vapors, or gases;
O material by any licensee in :;uch a 0 (3) "Byprodue; inaterial" Incans anyanon.

20.306 Disposal of specific wastes. O manner that the total dose to an indj. radioactive ma- arial (except special.

20.3 8 i Transfer for disposal and manerssis. Vidual (including exposures to licensed nuclear material) yielded in or made

Rscoans. Rstoars. ANO NoTaracAf ton * ano un}! Censed radloaClive material radioactive by exposure to the radl+

3 and to other unlicensed sources of rs- ation incident to the process of pro-
2o.401 Records urveys. radiation mont- g or uWzW spW nekar ma.diation, whether in the possession of hu ,
20.402 Reoorts of theft or loss of licensed the licensee or any other person, but , *

-
matettal. not lncluding exposures to radiation -

Sec. frotn natural background sources or g .. Calendar quarter" means not

20 403 Notifications of incidents. medical diagnosis and therapyl does less than 12 consecutive weeks nor
more than 14 consecutive weeks. The20 404 (Reserved) not exceed the standards of radiation21405

,R rtsjicd'ce'nS"o first calendar quarter of each yearr and exces- rotection prescribed in the regula* shall begin in January and subsequent, ,

20 406 (Reserved) ons in this part. 6 calendar quarters shall be such that
20.408 Reports of personnel monitortns on | <c) gn accordance with recommenda. I no day is included in more than one20 407 Personnel monitortns reports.

! y
| termination of employment or work. tions of the Federal Radiation Coun a calendar quarter or omitted from in-m

cil, approved by the President, persons h' clusion within a calendar quarter. No| 20 409 Notifications and reports to individ. -
engaged in activities under licenses licensee shall change the method ob-uals.

served by him of determining calendar
Excartsons Ann Ano 7:oura Rzecinzatuts I

isston rs the Ato "Y20 501 Applications for exemptions.

Energy Act of 1954, as amended'197420 502 Additional requirements. and
the Energy Reorganization Act of

244 January 31,1986 (reset)
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PART 20 * STANDARDS FOR PROTECTION AGAINST RADIATION
(5)" Commission" means she Nuclear (13) " Radioactive material" includesRegulatory Commission or its duly au- any such material whether or not sub. 1314 U 5814 a rett

'

thorized representathes;
ject to licensing control by the om .,mission.,

x of Enetgy Organizatit,n Act(6)"Gosernment agency" means any 2 I (mer:tPub. L 95-91, 91 Stat. 565 at 571-518,
"*

executh e d(partment, cornmission, in. (14) " Restricted area" means any
area access to which is controlled by ]/ 42 U.S.C.1151).dependent establishment, corporation.

a holly or partly ow ned by the United the licensee for purposes of protection

States of America which is an instru, ,g ation and radioactive tr'aterialsof individuals from exposure to radi (19) "Termmation" means the endmentality of the United States. or any . Re. of employment with the licensee or,in
1 board, bureau, division, service. office. z stricted area shall not include any ;g the case of individuals not employed
g officer, authority, administration, or

though a separate room or rooms in aareas used as residental quarters, al E signment in the licensee's restrictedby the licensee, the end of a work as.other establishment in the executive
i branch of the Government; residential building may be set apart - in a given calendar quarter=

4 (7) " Individual" means any human _,as a restricted area. without expectation or specific sched!being; ullrig of reentry into the licensee's re.(B) " Licensed mate.ial, means stricted areas during the remainder ofsource material, special nuclear mate- ~ that calendar quarter,
rial, or by product material received.
possessed, used, or transferred under a -

(b) Definitions of certain othergeneral or specific license issued by words and phrases as used in this part-

are set forth in other sections, includ-ation nt chapter' (15) " Source matulaF means: W ing:-

Uranium or thorium, or any combina- (tl " Airborne radioactivity area" de.,

g tion thereof,in any physical or chemi- fined in i 20.203:cal form; or (11) ores which contain by.
weicht one twentieth of one percent (2)" Radiation area" and "high radj.Ae- *

$ (9) ,,Licerne,, means a license issueo e* (0 05M or more of (a) uranium. (b)
atton area" defined in i 20,202;

(3) " Personnel monitoring equip.thortum or (c) any combination there-
$ g"gnd r the te latlos' Pa 30 ou ce teria d es not include ment" defined in i 20.202''
" chapter. " Licensee" means the holder *

(4)" Survey" defined in t 20.2011
-

of such license; (5) Units of measurement of dose
1,,, trad. rem) defined in i 20.4;

(6) Units of measurement of radlosc-
tivity defined in i 20.5." (10) " Occupational dose" includes '

I exposure of an individual to radiation - I 20.4 Units of radiation dose.
) (i) in a restrictrd area; or (ll) in the (16) "Special nuclear matertal" (a) " Dose,,, as used in this part. la, course Jf employment in which the in. means: (1) Plutonium, uranium 233, , quan

g dividual's duties involve exposure to uranium enriched in the isotope 233 or E thjgog(ra at bsorbed, per
y c ody or y any1

radiation, provided, that " occupational = m the isotope 235 and any other ma e portion of the body, When the regula-!

" dose" shall not be deemed to include & terial s hich the Commission, pursuant & *tions in this part specify a dose during-l -

h any exposure of an indwidual to radi a to the provisions of section 51 of the g.'

allon for the purpose of medical ding. * act, determines to be special nuclear tal q anti y radia lon ab tbednosis or medical therapy of such Indi 4 1 per unit of mass, by the body or b ''

' a;o 11 any a il al- any portion of the body during such
ly enriched by any of the foregoing pulod of Ume. Semal dHiennt units-

(11) " Person" means: (1) Any individ. _but does not include source material'. of dose are in current use. Definitions -
ual, corporation, partnership, firm, as. of units as used in this part are set

sociation, trust, estate, public or prl. [ar(ea )ac" cess to which is not controlled
forth in paragraphs (b) and (c) of this17 Unrestricted area" means any section.vate institution, group. Government m

agency other than the Cornmission or 5 by the licensee for purposes of proteS (b) The rad, as used in this part, is a
th2 Department (except that the De. e tion of individuals from exposure to measure of the dose of any lonizing ra-
pirtment shall be considered a person * radiation and radioactive ' materials. diation to body tissues in terms of the

,

within the meaning of the regulations W{ ters.and any area used for residential quar- energy absorbed per unit mass of the
;; in this part to the extent that its facil- tissue. One rad is the dose correspond-

Ing to the absorption of 100 ergs pero Itles and activities are subject to the 11-
f censing and related regulatory author. gram of tissue. (One tdllirad
F lty of the Commission pursuant to sec. (18) " Department" means the De- (mrad)=0.001 rad.)

tion 202 of the Energy Reorganization partment of Energy established by the (c) The rem, as used in this part,is a
Act of 1974 (88 Stat,1244)), any State, Department of Energy Organization measure of,the dose of any lonizing ra-
any foreign government or nation or Act (Pub. L. 95-91, 91 Stat. 565, 42 diation to body tissues in terms of its
any political subdivision of any such U.S C. 7101 et seq.) to the extent that estimated biological effect relative to a
government or nation, or other entity; the Department, or its duly authorized dose of one roentgen (r) of Erays.

(Oneand (11) any legal successor, repre- representatives, exercises functions millirem (mrem)=0.001 rem.)
sentative, agent, or agency of the fore- i formerly vested in the U.S. Atomic The relation of the rern to other dose

units depends upon the biological'
jogng, - Energy Commission. Its Chairman,

Fthe following:(12) " Radiation" means any or all of ,; transferred to the U.Smembers, officers and components and
effect under consideration and upon

. Energy Re- the conditions of irradiation. For the
alpha rays, beta rays, ; search and Development Administra- purpose of the regulations in this part,y gimma rays, X rays, neutrons, high-

tion and to the Administrator thereof any of the following is considered to
9 speed electrons, high speed protons, pursuant to sections 104 (b), (c) and be equivalent to a dose of one rem:
a and other atomic particles; but not

(d) of the Energy Reorganization Act (1) A dose of 1 r due to X- orsound or radio waves, or visible, in-
frared, or ultrniolet light; of 1974 (Pub.1. 93-438, 88 Stat.1233 gamma radiation;

(2) A dose of I rad due to X ,
gamma, or beta radiation:

December 30,1982 20 2
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PART 20 o STANDARDS FOR PROTECTION AGAINST RADIATION i

(3) A dose of.0.1 rad due to neutrons '9 20.6 Interpretatsons. |C ' ,"
05 aIdue to particles t Except as specifically authorized by k g rece e a y pert I( dose

heavier than protons and with suffl. g the Commission in writing, no inter. " calendar quarter from radioactive ma-
cient energy to reach the lens of the

lations in this part by any officer or 2 the standards spe ifi d ipretation of the meaning of the regu * terial and other sources of radiation aeye: If it is more convenient to meas, total occupational dose in excess of
ute the neutron flux, or equivalent, lQ employee of the Corntnission other Ling table: c e n the follow-
than to determine the neutrun dose in than a written interpretation by the -rads, as provided in paragraph (c)(3) General Counsel will be recognized to <:of this section, one tem of neutron ra. be binding upon the Commission. y Rtus esa CutwoAn OvARTEn
distion may, for purposes of the regu

-

lations in this part, be assumed to be *
s ' , *],*''.$,..$, *.*i w e. 77$* , , , , , ,equivalant to 14 million neuttons per m3 ,. w i

. m.square centimeter incident upon the 6 20.7 Con munications. . $ 3 s=m as .em. Doo -
body; or !! there exists sufficient in. 1,._ ~~ Wr

formation to estimate with reasonabla Except where otherwise specified in -

accuracy the approximate distribution this part, all communications and re- (b) A licensee may permit an individ,

in energy of the neutrons, the incident E this part should be addressed to the total occupational dose to theports concerntng the regulations in .. ual in a restricted area to receive anumber of neutrons per square centi E Executive Director whole
meter equivalent to one rem may be a U.S. Nuclear Regulatory Comtnission,for Operations, || body greater than that permittedestimated frorn the following table:

* Washington, D.C. 20555. Communica- under paragraph (a) of this section.
;

I |
NtVinoN rLUx Dost EovevAttNTs tions, reports, and applications may be ' provided:

1
- delivered in person at the Commis- (1) During any calendar quarter the

!

I .,. ,, ston's offices at 1711 H Street NV7..
total occupattonal dose to the whole

!, a. .e. n Washington, D.C.1 or at 7920 Norfolk -body shall not exceed 3 rems; and
|g|,2, ,, *gfg Avenue, Bethesda. Maryland.

,

g heso re,,, w u )
~

,, % (2) The dose to the whole body,
"|,,* *gy* ; M**, [** * _ when added to the accumulated occu., ,

O . g asA twernemen sessenen pational dose to the whole body, shall
w cm 9

requiremente: Cedg epproveL not exceed 5 (N-18) rems where "N"I

fd** 77 Q (a) & Nuclear Regulat equals the individual's age in years at
his last birthday; ando aos sao oo* po

Pa-laaton has submittedc oa -
(3) The licensee has determined theaoo oo. ano .

information collection utrementsU -

%U. $$ contained ia this part to OfBce of
Ig ndividual's accumulated occupational
d se to the whole body on Form NRC-a ~

aa no is Management and Budget (OMB) fee g 4. or on a clear and legible record con.as, n oon soso approval as requtred b the Pe ork talning all the information required in( -

n oo.*.

to a

Reductico Act of1000 44 U.S. 3801 et a that form; and has otherwise complieda4 co o
||6 x . C ,'p , y segl OMB has approved the with the requirements of 6 20.102. As1 1 information collection ulrements used Ln paragraph (b), " Dose to thej

contained in this part un control whole body" shall be deemed to in-(d) Por determining exposures to X number 315(M1014. clude any dose to the whole body,or gamma rays up to 3 Mev, the dose (bl & approved Laformation gonads, active blood forming organs, s

limits specified in || 20.101 to 20.104, a collection requirements containedin thishead and trunk, or lens of eye,
inclustve, may be Assumed to be equiv $ part appearin $$ EL102, alL100,2tL108,alent to the "att dose". For the pur " -

pose of this part "att dose" means that [ 2ttlos,3tL203. 20.208,30.30s,30.811. 8 20.102 Determinetton of prior done,
20.401, 30.402, 30.403, 2(k 405, 30.40P.the dose is measured by a properly * (a) Each licensee shall require anycalibrated appropriate instrument in [' 20.40E and 211400,

air at or near the body surface in the (c)'Ihis part contains information individual. prior to first entry of the
, region of highest dosage rate. collection requirements in addition to Individual into the licensee's restricted

area during each employment or workthose approved under the control assignment under such circumstances
number specified in paragre (a)of this that the individual will receive or is

-

eaction.*!hese talormation oo tion likely to receive in any period of one6 20.5 l' nits of radioactivity,
requirements and the control eumbero calendar quarter an occupational dose(a) Radioactivity is commonly, and under whlch tbey are opptoved are se in excess of 25 percent of the applica.for purposes of the regulations in this follows. ble standards specified in i 20.101(a)part shall be, measured in terms of dis.

(1)la il 20.101 and 20.102. Form and $ 20.104(a), to disclose in a writ-A integrations per unit time or in curles. NRC-4 is opproved under control ten, signed statement, either: (1) ThatE* One curie .3.1 x 10" disintegrations I I g,'I 20
' : the individual had no prior occupa-3I
Orm NR461s tl na dose during the current calen.k per second (dps)-2.2x10" disintegra.tions per minute (dpm). Commonly approved under control number 3154- a dar quarter, or (2) the nature and

!. which the individual may have re,used submultiples of the curie are the - 0008. amount of any occupational dose
millicurie and the microcurie: -

(1) One m1111 curie (mCl) 8 0.001 celved during that specifically identi-
curie (Cl) 5 3.7 x10' dos. Praxissistt Dosts.14vsts, AND fled Current calendar Quarter from(2) One microcurie (pCl) 8 0.000001 C6NCENTaATIONs ources of radiation possessed or con-
curie = 3.1 x 10 ' dps. trolled by other persons. Each licensee

g 8 20.101 Radiation dose standards for in. shall maintain records of such state-
~

,

I '

dividuals in restricted areas. ments until the Commission author-a

M IDewied 40 f R 807o41 (a In a e rdance with the provistoru it.es their disposition.
* of i 20.102(a), and except as provided (b) Before permitting, pursuant to

(c) goewied 39 FR 239901 in paragraph (b) of this section, no li- i 20.101(b), any individual in a restrict.
censee shall possess, use, or transfer 11- ed area to receive an occupational ra-
censed material in such a manner as to diation dose in excess of the standards <

specified in i 20.101(a), each licensee Ishall:

20 3
May 31,1984
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PART 20 o STANDARDS FOR PROTECTION AGAINST RADIATION
~

(1) Obtain a certificate on Form
NR C-4, or on a clear and legible
record containing all the information
required in that form, signed by the .

a

individual shoa'ing each period of time
after the individual .sttained the age
of 18 in which the individual received
an occupational dose of radiation; and

(2) Calculate on Form NRC-4 in ac-
cordance with the instructions appear,

E Ing therein, or on a clear and legible
g record containing all the information

required in that form, the previously
accumulated occupational dose re-
celved by the individual and the addl.
tional dose allowed for that individual
under i 20.101(b).

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

4

i

j

i

i

!

)

;

20-34 May 31,1964
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PART 20 e STANDARDS FOR PROTECTION AGAINST RADIATION |
1

such reports, the 1Jcensee shall use the manner as to permit any individual m would result from Inhalation of sv3 h I

dose shown in the report in preparing a restricted area to inhale a quantity rnaterial for 40 hours at the unifc~tn
the form. In any case where a licensee of such material in excess of the concentrations specified in Appendix '

is unable to obtain reports of the indl. Intake limits specified in Appendix B, B, Table 1, Column 1 as is reasonably
vidual's occupational dose for a prtvi- Table I, Column 1 of this part. If such . achievable. Whenever the intake of ts- !

ous complete calendar quarter, it shall soluble uranium is of a forrn such that *dioactive material by any individual |
be assumed that the individual has re- absorption through the skin is likely,2 exceeds this 40 hour control measure, i

telved the occupational dose specified individual exposures to such material e the llcensee shall make such evalua.
In whichever of the following columns shall be controlled so that the uptake ". tions and take such actions as are nec.

.

apply; of such material by any organ from * easary to assure against recurrence,
The licensee shall maintain records ofeither inhalation or absorption or

ca.ma i- C ea8- both routes of intake * does not exceed such occurrences, evaluations. and ac. ;
,

.'#7., that shich would result from Inhaling tions taken in a clear and readily iden-^ * " * * ,

' ' * * ' * such material at the limits specified in tifiable form suitable for summary
|'NE,"#*"' review and evaluation. )

,,

k J ,%, UE Appendix B. Table I, Column 1 and*
w

m ., s*eaa'as sa fcotnote 4 thereto.
* Ned" (3) Por purposes of deterrnining"''g

compliance with the requirements of (c) When respiratory protective
E **o* e|uipment le used to limit the inhalation ,

bar eaa*** this section the licensee shall use suit,
o airbome radioactive material**' * * " ' ' " ' " ' able measurements of concentrations ;

%)Y#* of radioactive materials in air for de.; Pursuant to eregraph(b)(2)of this
-

,
~ 3, n,

tecting and evaluating airborne radio ;;; section, the icensee shall use equipment ,

activity in restricted areas and in addj. that le certilled or had certification --

tion as appropriate, shall use meas. w extended by the NationalInstitute for ;

[ (2) The licensee shall retain and pre- urements of radioactWity in the body, ~ OccupationalSafety and Health /Mine
measurements of radioactivity excret.* Safety and Health Administration,

,

; serve records used in preparing Form ed from the body, or any combination (NIOSH/MSHA).The licenne may ;
NRC-4 until the Commission author-

. Izes their disposition. of such measurements as may be nec. make ellowance for thle un of
essary for timely detection and assess. reepiratory protective equipment in !

gment of individual intakes of radioac. estimating exposures of Individuals to
Qtivity by exposed individuals. It is as. thle material provided that:

.

|

*tumed that an individual inhales ra- t

li calculation of the individual's accu. bitoactive material at the airborne con- !
,8i^ " s ns !!mulated occupational dose for all peri- gcentration in which he is present tNm oQh' vapor bu for t 1; ,

, , ,a ods prior to January 1,1961 yields a unless he uses respiratory protective skin absorption and inhalation. the total9 result higher than the applicable accu- equipment pursuant to paragraph (c)
g mulated dose value for the individual of this section. When assessment of a

intake permitted is twice that which would *

result from inhalation alone at the concen- !
g as of that date, as specified in para. particular individual's intake of radio- E tration specified for H 3 S in Appendix B,

graph (b) of i 20.101, the excess may active material is necessary, intakes ; Table 1. Column I for 40 hours per week for |
be disregarded. less than those which would result a 13 weeks. t

from Inhalation for 2 hours in any one ; hat inhaled in a period of one calendar'For radon 222. the hmittns quantity is
-

tday or for 10 hours in any one week at-

8 20.103 Exposure of individuals to con. uniform concentrations specified in !j*u$'' thefsotpe$ol n of ( ea >

centrations of radioactive materials in Appendix B. Table I, Column 1 need the concentration value specified is based
air in restricted areas. not be included in such assessment,

(ax1) No licensee shall possess, use, provided thr.t for any assessment in upon exposure to the material as an exter.

excess of these amounts the entire nal radiati n source. Individual exposures to
or transfer licensed material in such a these matettats may be accounted for asamount is included.manner as to permit any individual in part of the limitation on individual done in itbX1) The licensee shall, as a precau- 1 20.101. These nuc!! des shall be subject toa restricted area to inhale a quantity

tionary procedure, use process or the precautionary procedures required byof radioactive material in any period
other engineering controls, to the 120.103(bx1).of one calendrr quarter greater than extent practicable, to limit concentra. ' Multiply the concentration values spect.the quantity which would result from
tions of radioactive materials in air to fled in Appendix B. Table I, Column 1. byinhalation for 40 hours per week for
levels below those which delimit an s.3 x10'ml to obtain the quarterly quantity

13 weeks at uniform concentrations of airborne radioactivity area as defined !tmit. Multiply the concentration value spee.
.

i

radioactive material in air specified in tiled in Appendix B. Table I. Column 1 by
in i 20.203(dx1Xil)' practicable to applyAppendix B. Table I, Column 1, ''* If

ltN.Significant intake by ingestion or injec.
''12) When it is im L lor n 222

the radioactive material is of such process or other engineering controls
form that intake by absorption to limit concentrations of radioactive tion is presumed to occur only as a result of '

through the skin is likely, individual material in air below those defined in circumstances such as accident inadver.
exposures to radioactive material shall i 20.203(dx1Xil), other precautionary tence. poor prbcedure, or similar special
be controlled so that the uptake of ra. procedures, such as increased survell- conditions. Such intakes must be evaluated

g dioactive rnaterial by any organ from lance, limitation of working times, or and accounted for by techniques and proce.
d ' P P h "g either inhalation or absorption or provision of respiratory protective b [ oceune ee' bpo'su!cs a$ 's nce

both routes of intake " in any calen. equipment, shall be used to maintain evaluated shall be included in determiningg,
a dar quarter does not exceed that intake of radioactive material by any whether the limitation on individual expo. $

y which would result from Inhaling such individual within any period of seven sures in i 20.103(axt) has been exceeded.
radioactive rnaterial for 40 hours per consecutive days as far below that ' Regulatory guidance on assessment of in.
week for 13 weeks at uniform concen. Intake of radioactive material which dntdual intakes of radioactive material is
trations specified in Appendix B. given in Regulatory Oulde 8 9 " Acceptable

Concepts. Models. Eauntions and Aasump. 5Table I. Column 1. tions for a Bionssay Program." sinste copies
(2) No licensee shall possess, use, or of which are available from the Office of

transfer mixtures of U-234, U-235, and Standards Development,ILS. Nuclear Regu.
U-238 in soluble form in such. a istory Commission. Washington. D.C. 205$5.

upon written request.
I
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20.103M 20.106(a)
PART 20 * STANDARDS FOR PROTECTION AGAINST RADIATION

(1) The hcensu ulecte respitatory thou specanedin Appendia A of this " (c) The provisions of Il 20.103(bx2)
i

protective equipment that provides a part in ulecting and using egepiratory and 20.103(c) shall appl m exposures. I

protection factor greater then the Protective equipment.%e Commisotoo g subject to paragraph (b. ei this sec.

multi le by which peak concentratione my authwtu e licensee to un bisnet "n tion except that the references in

of att orne radioecuve nieteriale in the prosecuon facum on aceipt of an g il 20.103(bX2) and 20.103(c) to Appen.
working eres are expected to exceed the - application (1) ducribing the altuation , dix B. Table 1. Column I shall beI

values specified in Appendix B. Table I, for which a need enlete for bisher - deemed to be references to Appendix
'

Column 1 of thle part. The equipment so Protection factore, and (2) demonstrating | B. Table II, Column 1.
| selected shell be used so that the that the roepiratory protective L

<

1

i average concentrodon of radioactive equipment wul provide these higher

i meterialin the alt that is inhaled dunns Protection factote under the proposed
condiuone of use.| en pe: lod of uninterrupted use in en 120 lM Permissible levels of radiation in,, alt ome radioactivity stee, on any day, (e) Where equipment of a Particular

unrestricted arene-
: by any individual using the eq alpment, type has not been tested and certlAed,
1 does not exceed the values specified in or had certlAcouon extended, by (a) There ma / be included in any ap-
a Appendia B.Toble 1. Column 1 of thle NIOSH/MSHA, or where there le no plication for a license or for amend.
I part,l'or the purposes of this peregraph, i exleting schedule for test opd ment of a license proposed limits upon

meterie th a r in ed when a s rm h pp c s
ape a e o

respirators are worn may be estimated el this equipment wttbout specinc pouession or use of radloactive mate- ,

by dividing b ambient concentreuon in suthorisation by the Commission. An rial and other sources of radiation.k
air by b protection factor specilled in l Such applications should include in.

; aPblcation for tble authorisation must formation as to anticipated average re-Appendix A of thle part.lf the exposure g, e e emonstreuon by teollag or
le later found to be gruter then en the bule of reliable tut informadon, distion levels and anticipated occupan,
soumeted. the corrected value shall be that the material and performance cy times for each unrestricted area in-
und,if the exposure le loter fcund to be cberacterieuse of b equipment are volved. The Commission will approve
fue then utimated, b corrected value capable of providing the proposed the proposed limits if the applicant
may be used. degree of protection under enticipated demonstrates that the proposed limits

(2)The licenne maintaine end conditions of use. are not likely to cause any individual
(f) On! equipment that bee been to receive a dose to the whole body inimplemente e respiratory protection

program that includes, se e minimunu ,p cgge fi certined or bed certincetion any period of one calendar year in
; att sempting sufRcient to identify b extended for emergency use by NIOSH/ excess of 0.5 rem.w

besard, permit proper equipment .MSHA shall be und as emergency g (b) Except as authorized by the,

selection and eedmete exposures; ' p g, 3 Commission pursuant to paragraph (a)
e f this section. Do licensee shall poe.surveys and bloansys se appropriate to oto: The bcensee shall nottfr. In writ.

evaluate actual emposurn; written ins. the Director of the oppropriate Nu- * sess, use or transfer licensed material
procedures regarding ulection, fitting. clear Resulatory CommisNon Inspection Nin such a manner ag to CTeate in any

| and maintenance of respirstore, and and Ensorcement Regionet omce usted unrestricted area from radioactive ma.
tut ng of respiratore for operability in APP'"d!" D *t tenst so days before the terial and other sources of radiation in
immediately prior to each use; written krs ed u$d r t$e"p'r'ov his possession:d'

me
procedures regardins supervision and of thu secuan (1) Radiation levels which, if an indl.4

trainins of personneiend luuence vidual were continuously present in-

records; and determinauon by a the area, could result in his receiving a i
physicien pnot to initial we of dose in excess of two millitems in any '

respiratore, and at lesel overy 12 months
-

one hour, or
thereafter, that the individual user lo (21 Radiation levels which, if an indbI 2 P""" d "d""'-physically able to use the rupiratory vidual were continuously present in
protecuve equipment. (a) No licensee shall possess, use, or the area, could result in his receiving a

(3) A written policy statement on transfer licensed material in such a dose in excess of 100 millirems in any
respirator nege shall be inued covering manner as to cause any individual seven consecutive days.

within a restricted area who is underauch thingo es: ues of procuceble 18 years of age, to receive in any (c) In addition to other requirementa
,,,

engineering controle insteed of peri d of one calendar quarter from trespirators; routine, nonroutine, and radfonctlW matuial and othgr sources |: of this part, licensees engaged in ura.use of reepiratore; and nium fuel cycle operations subject to
emergenYreepirator use and relief fromperiods o 4 i radiation in the licensee a posses. g the provisions of 40 CFR Part 190, |
roeplrator use. The licensee shall advise [tN * N s"pe'cy;'e$ N igg e take :" " Environmental Radiation Protection I

each rupirator user bt the user may " paragraph (a) of i 20.101, | anda,% "W* "hiear Nwn Oper.
'

;

leave the eres et any time for relief from f (b) No licensee shall possess, use or " * ' E * "I E"#I'
roepirator use in the event of equipment g transfer licensed material in such a' ~

malfunctice, physical or psychological manner as to cause any individual . 540.106 Radioactivity in emuents to un.
; distrue, procedural or communication within a restricted area, who is under restricted erees.

failure. sign 1Acent detectorstion of 18 years of age to be exposed to air. nue a a n pass, use,operating conditione, or any other borne radioactive material possessed
e dcondition that might require such relief. by the licensee in an average concen. I fe'ge,

n r areara oa(4) The licensee une equipment tration in excess of the limits specified A tive material in concentrations which |

withm itmitations for type and mode of in Appendix B. Table II of this part- 3 exceed the limits specified in Appen. Iuse end provides proper visual. For purposes of this paragraph, con-'

sc dix B. Table II of this part, except as icommunication, and other special centrations may be averaged over perl* * authorized pursuant to i 20.302 or i
capabilities (such as adequate skin 0,ds not greater than a week. f paragraph (b) of this section. For pur. I
protection) when needed. poses of this section concentrations

(d) Unlue otherwise authorised by may- be averaged over a period not'

| b Commluton, b licenue abell not
- greater than one year.'

usign protection factore in excese of |

1
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PART 20 * STANDARDS FOR PROTECTION AGAINST RADIATION
(b) An application for a license or

trations of radionuclides.
cen,1) A description of the waste treat- PatCAprioNARY PRoCEDURLsamendment may include proposed

glimits higher than those specified in
paragraph (a) of this section. The ment facilities and procedures used to I 20.20 Surs en.

reduce the concentration of radionu"
Commission will approve !he proposed clides in effluents prior to their re- (a) As used in the regulations in this
limits if the applicant demonstrates: lease. part, " survey" means an evaluation of

(1) That the applicant has made a (d) For the purposes of this section 1;|the radiation hazards incident to the
2 production'f radioactive ' materials oruse release disposal, orreasonable effort to minimize the ra. the concentration limits in Appendix presence odioactivity contained in efDuents to B. Table !! of this part shall apply at

unrestricted areas; and the boundary of the restricted area. other sources of radiation under a spe-aa

(2) That it is not likely that radioac. The concentration of radioactive ma. "cific set of c nditions. When appropri-
tive material discharged in the einu. terial discharged through a stack, pipe ate, such evaluation includes a physi-
ent would result in the exposure of an or similar conduit may be determined cal survey of the location of materials
individual to concentratius of radio. with respect to the point where the and equipment, and measurements of
active material in air or water exceed. materialleaves the condult. If the con- levels of radiation or concentrations of
ing the limits specified in Appendix B, duit discharges within the restricted gadioacthe material cresent.
Table II of this part. A area, the concentration at the bound.

(c) An application for higher limits 3 ary may be determined by applying
pursuant to paragraph (b) of this sec. ; appropriate factors for dilution, dis.

(b) Each licensee shall make ortion shall include information demon. s persion, or decay between the point of
strating that the applicant has made a g discharge and the boundary. cause to be made such surveys as (1)*

reasonable effort to minimize the ra. '(e) In addition to limiting concentra- *may be ne I

dioactivity discharged in einuents to tions in effluent streams, the Commis- 7, comp 1y aith the regulations in this
a(art, and ;2) are reasonable under theunrestricted areas, and shall include, sion may limit quantitles of radioac- g

p tcumstances to evaluate the extent
as pertinent [- tive materials released in air or water

(1) Infor nation as to Dow rates, during a specified period of time if it of radlation hazards that may be pres-
total volume of efDuent, peak concen, appears that the daily intake of radio- '"g-

tration of each radionuclide in the et. active material from air, water, or food
Duent, and concentration of each radj. by a suitable sample of an exposed 720,202 Penonnel manhoring.onuclide in the e!Duent averaged over population group, averaged over a
a period of one year at the point period not exceeding one year, would (a) Each licensee shall supply appro-
where the einuent leaves a stack, otherwise exceed the daily intake re. priate personnel monitoring equip-
tube, pipe, or similar condult; sulting from continuous exposure to ment to, and shall require the use of

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

(D Chemical corsposition; specified in Appendix B Table II of stricted area under such circumstances
(ID Physical characteristics, includ. .this part."

that he receives, or is likely to receive,.

a Ing suspended solids content in liquid a dose in any calendar quarter in
gefDuents, and nature of gas or aerosol excess of 25 percent of the applicable

for air efnuents; ' (f) The provisions of paragraplun (a) value specified in paragraph (a) of
(till The hydrogen ion concentra. through (e) of this section do not i 20.101.

tions (p") of liquid ef fluents; and apply to disposal of radioactive materi- (2) Each individual under 18 years of
_

(iv) The size range of particulates in ; al into sanitary sewerage systems, age who enters a restricted area under
effluents released into air. which is governed by 6 20.303, such circumstances that he receives,

(3) A description of the anticipated - (5) In addition to other require, or is likely to receive, a dose in any cal-
human occupancy in the unrestricted [ ments of this part, licensees engaged ,endar quarter in excess of 5 percent of
area where the highest concentration . In uranium fuel cycle operations sub- -the applicable value specified in para-
of thdloactive material from the efflu. * Ject to the provisions of 40 CFR Part Egraph (a) of i 20.101,
ent is expected, and, in the case of a 190, " Environmental Radiation Protec. E (3) Each individual who enters at

| river or stream, a description of water tion Standard for Nuclear Power Op- * high radiation area.
uses downstream from the point Of re, trations." shall comply with that part. 2 (b) As used in this part,t

| lease of the effluent- (1) " Personnel monitoring equip-(4) Information as to the higLc,
concentration of each radionuclide u' ' 6 20.107 Medical diagnosi, and therapy. ment" Ineans devices designed to be

g g,

an unrestricted area, including ar.t ci- Nothing in the regulations in this the purpose of measuring the dose re-pated concentrations averaged over a part shall be interpreted as limiting ceived (e.g., film badges, pocket cham-period of one year: the intentional exposure of patients to bers, pocket dosimeters, film rings,
,

| (D In alt at any point of hurnan oc- radiation for the purpose of medical ete,3;cupancy; or diagnosis or medical therapy.
'

(ii) In water at points of use down- (2) " Radiation area" means any
area, accessible to personnel, in which. stream from the point of release of 8 20.108 Orders requiring furnishing of

the effluent. bio assay services. there exists radiation, originating in (Me or in part within licensed mate-
i

(5) The background concentration of Where necessary or desirable in
radionuclides in the receiving river or g order to aid in determining the extent

rial, at such levels that a major por.
ition of the body could receive in any |

,

stream prior to the release of liquid ef. E of an Individual's exposure to concen- one hour a dose in excess of 5 mil-
fluent, trations of radioactive material, the lirem, or in any 5 consecutive days a j

,

(6) A description of the environmen. tg Commission may incorporate appro- dose in excess of 100 millirems;
jtal monitoring equipment, including priate provisions in any license, direct. (3)"High radiation area" means any

sensitivity of the system, and proce- ing the licensee to make available to area, accessible to personnel, in which
dures and calculations to determine the individual appropriate bio-assay there exists radiation originating in
concentrations of radionuclides in the services and to furnish a copy of the whole or in part within licensed mate-
unrestricted area and possible recon. reports of such services to the Com. rial at such levels that a major portionmission, of the body could receive in any one

,

hour a dose in excess of 100 millirem. |-
I

l
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20.203tal 20.203(c)

PART 20 * STANDARDS FOR PROTECTION AG AINST RADIATION

(2) Each entrance or access peint to ~ (11) Be equipped with additional con~

.

a high radiation area shall be: trol devices such that upon failure of
the entry control devices to function *

(!) Equipped with a control device as required by paragraph (c)t6XI) of~

which shall cause the level of radi- this section the radiation level within
ation to be reductd below that at the area, from the sealed source, shall8 20.203 Caution signs, labels, signals and which an individual rnight receite a be reduced below that at which it'""''"I'-
dose of 100 milltrerns in I hour upon would be possible for an individual to |

(a) Genera' (!) Except as otherwise entry into the area; or receive a dose in excess of 100 mrem in 1
authorized by the Commission, sym, (ii) Equipped with a control device one hour; and visible and audible I

bols prescribed by this section shalj which shall energize a conspicuous alarm signals shall be generated to !

use the conventional radiation caution visible or audible alarm signal in such make an individual attempting to
colors (magenta or purple on yellow a manner that the individual entering enter tM area aware of the hasard

-

'

background). The symbol prescribed the high radiation area and the licens- and the licensee or at least one other
individual, who is familiar with the ac.by this section is the conventional ee or a supervisor of the activity are . 2 tivity and prepared to render orthree-bladed design: made aware of the entry; or

[ summon assistance, aware of such fall-(111) Maintained locked except during ute of the entry control devices.Raps Arson Srusot periods when access to the area is re f (111) De equipped with control devices
1. Cross hatched area is to be masenta or quired. with positive control over each 9 such that upon failure or removal of

purple. Indh'idual entry, physical radiation barriers other than
2 Background is to be yellow. (3) The controla required by para, the source's shielded storage container

graph (cN2) of this section shall be es- the radiation level from the source
60o tablished in such a way that no indi- shall be reduced below that at which it

vidual will be prevented from leaving a would be possible for an individual to

\ ghigh radiation area. receive a dose in excess of 100 mrem in ' |
one hour; and visible and audibleT g (4) In the case of a high radiation alarm signals shall be generated toy 's cg0 area established for a period of 30 make potentially affected individualsN days or less. direct surveillance to pre. Aware of the hazard and the licenseevent unauthorized entry may be sub- or at least one other individual, who is

atituted for the controls required by familiar with the activity and pre.@.'q paragraph (cX2) of this section. pared to render or sumrnon assistance,'

I (5) Any licensee, or applicant for a li, aware of the failure or removal of the
' cense, may apply to the Commission physical barrier. When the shield for

ou e e for approval of methods not included the stored source is a 11guld, meanN! I in paragraphs (cK2) and (4) of this sec, shall be provided to monitor the intes
( i tion for controlling pecess to high ra. rity of the shield and to signal, auto.'

Q I diation areas. The Commission will sp- matically, loss of adequate shielding.'

E g 3' | prove the proposed alternatives if the Physical radiation barriers that com. .

i g ,. | licensee, or applicant demonstrates
A | that the alternative methods of con-

;g '# .f e

A p' .| | 7 trol will prevent unauthorized entry
Into a high radiatfori stea, and that Ji

,p the requirement of paragraph (c)(3) of 'This parasraph texs) does not apply to
this section is met, radioactive sources that are used in tele. I

therapy. in radiography, or in completely I

(2) In addition to ti.e contents of _ self shielded irradiators in which the source
ts both stored and operated within the saroe l'| signs and labels prescribed in this sect (6) Each area in which there may sheldins radiation barrier and, in the de- I' tion, licensees may provide on or near exist radiation levels in excess of 500such signs and labels any additional {' rems in one hour at one meter from a.signed configuration of the irradiator, is

! always physically inaccessible to any indi.! information which may be appropriate E
arya tha't ' ' ' 'sealed radio active source 'that is used at on inin aiding individuals to minimize expo-

sure to radiation or to radioactive ma-Qo irradiate materials shall:dividual. This pararraph (exs> also does not
acce lble to ani 8

|
apply to sources frorn which the radiation isterial. "" (i) Have each entrance or access incidental to some other use nor to nuclear

I
i(b) Radiction areas. Each radiation point equipped with entry control de. reactor senerated radiation other than radi. iarea shall be conspicuously posted vices which shall function autornati. ation from byproduct, source. or special nu. Iwith a sign or signs bearing the radi. cally to prevent any individual from clear matenals that are used in sealed

ation caution symbol and the words: inadvertently entering the area when *"j'be,,1n,'s eI 1 d irr d to.

such radiation levels exist; permit de- , p ,
CAUTroN * q liberate entry into the area only after 1978 Each person licensed to conduct activ6:

;; a control ties to shich this paragraph texa) apphes
x Cause thedevice is actuated that shalland a ho is not in compliance with the provt.Rant 47 ton ART.A radiation l* Vel within the stons of this paragraph on Mar.14. lets.* area, from the sealed Joarce, to be re- shall file aith the Director, Office of Nucle-(c) Hfgh radinHon creas. (t) Each

high radiation area shall be conspicu ? duced below that at wwh it would be ar Matenal Safety and Safeguards. U.S. Nu.
,

possible for an individtal to receive a clear Regulatory Commission. Washington,ously posted eth a sign or signs bear- dose in excess of 100 mrem in one D C. 20555. on or before June 14. 1918.in.Ing the radiation caution symbol and hour; and prevent operation of the f nnation describins in detail the actionsthe words: source if the source would produce ra- $"$3 p,,',,,",,'h ha.8 ncj
1* D LA * l

g.gg , diation levels in the area that could y tt a

result in a dose to an individual in may continue activities in conformance with
present license conditions and the prove.excess of 100 mrem in one hour. The stons of the previously effective 1 20.2034Hacu RADIATION AatA entry control devices required by this until such compliance is achieved. Por such

paragraph (c)(6) shall be established persons compliance must be achieved not' Or "Dangert in such a way that no individual wil] later than Dec.14. Ists,
be prevented from leaving the area.
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20.203 ten 20.203(f)

PART 20 e STANDARDS FOR PROTECTION AGAINST RADIATION
prise permenent structural compo- ~ 7) IJcensees with, or appheants for. Canton a(
nents, such as walls, that have no

licenses for radiation sources that arecredible probability of failure or te. within the purview of paragraph (c)(6) RADloACT2vt MA***I"U"3moval In ordinary circumstances need of this section, and that must be used : (2) Each area or roorn in which natu-not meet the requirements of thb
S paragraph ic H 6)(lil). in a variety of positions or in peculiar ; tal uranium or thorium is used or

1

I

locations, such as open fields or for. ~ stored in any amount exceeding onej (iv) Be equipped with devices that
, will automatically generate visible and make it impracticabie to f hundred times the quantity specifiedests, that

comply with certain requirements of; conspicuously posted with a sign orin Appendix C of this part shall be
,

a audible alarm signals to alert person- paragraph (c)(6) of this section, such
U nel in the area before the source can as those for the automatic control of signs bearing the radiation cautionbe put into operation and in su!!!cient

time for any individual in the area to radiation levels, may apply to the Dt. symbol and the words:
rector, Office of Nuclear Material -a

operate a clearly identified control 2

area and which can prevent the source *; Safety and Safeguards U.S. Nucleardevice which shall be installed in the Regulatory Commission, Washington,
D C. 205$5, for approval, prior to usefrom being put into operation. ; of safety measures that are alternative !,,

CAUTION 'to those specified in paragraph (cH6)
of this section, and that will provide at RADloACTIVE MATERIAL.(s)~

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

g vices as are necessary to assure that sources. At least one of the alternative vided in paragraph (fx3) of this sec- i
Lion each container of licensed mate-;; the area is cleared of personnel prior measures must include an entry pre-
rial s' hall bear a durable clearly visiblea to each use of the source preceding venting interlock control based on a

% which use it might have been possible physical measurement of radiation label identifying the radioactive con.
i,

gg[ A label required pursuant'' for an mdividual to have entered the that assures the absence of high radt-
(2 to -ca. ation levels before an individual can '

sain access to an area where such paragraph (f)(1) of this section shall

tvil Be checked by a physical radi, sources are used. bear the radiation caution symbol and
i

the words " CAUTION, RADIDAC-allon measurement to assure that " ,

TlVE . M ATERI AL" or " DANG ER,prior to the first individual's entry i

into the area after any use of the RADIOACTIVE MATERIAL". It shall
(d) Airborne radioactivity areas. (1) also provide sufficient information ' tosource, the radiation level from the

source in the area is below that at As used in the regulations in this part permit Individuals handling or using
which it would be possible for an ind!' "altborne radioactivity area" means (1) the containers, or working in the vicin-
vidual to receive a dose in excess of ar.y room, enclosure, or operating area ity thereof, to take precautions to

| 100 miem in one hour.
in which altborne radioactive materi, avoid or minimize exposures.

g tvil) Have entry control devices re' als composed wholly or partly of 11 (3) Notwithstanding the provisions
= quired in paragraph (c)(6)(1) of this censed material, exist in concentra ; of paragraph (f)(1) of this section la-

tions in excess of the amounts spect. I (ling is not required:I section which have been tested for - be
fled in Appendix B. Table 1, Column 1 i) For containers that do not con-E proper functioning prior to initial op-

p eration with such source of radiation of this part; or (11) any room, enclo, a tain heensed materials in quantitles
on any day that operations are not un* sure, or operating area in which air. ! greater than the applicable quantities
Interruptedly continued from the pre- borne radioactive material composed mlisted in Appendix C of this part. ,

vious day or before resuming oper- wholly or partly of licensed material (11) For containers containing only
ations after any unintended interrup' exists in concentrations which. aver, natural uranium or thorium in quanti-

aged over the number of hours in any ties no greater than 10 times the appil-
tion, and for which records are kept of Iweek during which individuals are in cable quantilles listed in Appendix C
the dates, times, and results of such the area, exceed 25 percent of the of this part,
tests of function. No operations other , amounts specified in Appendix B (111) For containers that do not con-
than those necessary to place the * Table 1 Column 1 of this part. tain licensed materials in concentra-
source in safe condition or to effect re 0 (2) Each altborne radioactivity area tions greater than the applicable con.parts on controls shall be conducted

with such source unless control de- shall be conspleuously posted with a centrations listed in Appendix . B,
,

vices are functioning properly. The 11- sign or signs bearing the radiation cau. Table I. Column 2. of this part.'

censee shall submit an acceptable tion symbol and the words. (lv) For containers when they are at-*
,

schedule for more complete periodic tended by an individual who takes the
CAtTrloM i precautions necessary to PTeVent thetests of the entry control and warning

systems to be established and adhered exposure of any individual to radiation
AIRaoRNE RADIOACTIVITY AaLA or rgdjoaClive materials in excess of

li 1a t ose tr an xit por. (e) Additional requirements. (1) the limits established by the regula-
tals that are used in transporting ma. Each area or room in which licensed . tions in this part.
terials to and from the irradiation material is used or stored and which 3" (v) For containers when they are inarea, and that att not intended for use contains any radioactive material O transport and packaged and labeled inby individuals, controlled by such de. (other than natural uranium or thor- [ accordance with regulations of the De-vices and administrative procedures as lum)in an amount exceeding 10 times s

the quantity of such material specified ,,~partment of Transportation.are necessary to physically protect and
i warn agalnst inadvertent entry by any in Appendix C of this part shall be (vi) For containers which are accessi-individual through such portals. Extt conspicuously posted with a sign or ble 8 only to ind!viduals authorized toportals for processed materials shall signs bearing the radiation caution handle or use them or to work in thebe equipped to detect and signal the symbol and the words: 3 vicinity thereof, provided that the con-

presence of loose radiation sources
E tents are identified to such individualsthat are carried toward such an exit Wr ,. Dana",,'
[ by a readily available written record.

j ,apgpnateand to automatically prevent such e i S (vil) For manufacturing or process, e s f a er .
m

loose sources f rom being carried out of

timate of activity, date for shich activity is [ equipment, .such as nuclear reactors,the area-
estimated. mass enrichtnent. etc. reactor components, piping, and tanks.

September 1,1982 20-8
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f PART 20 * STANDARDS FOR PROTECTION AG AINST RADIATION
i f (4) Each licenge shall, prior to dis- t 20.205 Procedures for picking up, recch. Tasts or ExtuPT ANo Tres A Quantities

~ ~

;; posal of an empty uncontaminated ing, and opening packpges.
;; container to unrestricted areas. (ax1) Each licensee who expects to MT, M 'w,.

.

," remove or deface the radioactive mate- receive a package containing quanti- sa mme es saseen
g,,

'

j . rlal label or otherwise clearly indicate ties of radioactive materialin excess of0 that the container no longer contains the Type A quantitles specified in a_ - - - #1 8 805
i

| { radioactive materials. paragraph (b) of this section shall: [~- -- '| 9) (1) If the package is to be delivered
1- ,y i ao

5
to the lleensee's facility by the carrier, y i so

' make arrangements to receive the vL.~..-..--..~ 5 $080
- "9 %package aben it is offered for delivery C

8 20 204 Same: enceptions. by 1he carrier; or **
Notwithstanding the provisions of (11) If the package is to be picked up m. ,. .e v.w.n y.c e,w *epeasone-

| 20.203, by the licensee at the carrier's termi. ensenseselh4e8 m cream
| ta) A room or area is not required to nal, make arrangements to receive no-

!! be posted with a caution sign because tification from the carrier of the arriv*|

gootnote i semo<ed 49 FR 19623)
e of the presence of a sealed source pro, al of the package, at the time of arriv.
* vided the radiation level twelve inches al.
N from the surface of the source con, (2) Each licensee who picks up a (cul) Each licensee, upon receipt of

tainer or housing does not exceed five package of radioactive material from a a package containing quantitles of ra-
millirem per hour' carrier,a terminal shall pick up the

s package expeditiously upon receipt of = dioactive material in excesa of theType A quantitles specified in para-*

j notification from the carrier of its ar* | graph (b) of this section, other than- rival--
' those transported by exclusive use ve.(b) Rooms or other areas in hospi-

tals are not required to be posted with (bul) Each licensee, upon receipt of f hicle, shall monitor the radiation8

package of radioactive material,
caution signs, and control of entrance gashall monitor the external surfaces of || levels external to the package. The
or access thereto pursuant to the package for radioactive contami- package shall be monitored as soon as-
i 20.203(c) is not required, because of nation caused by leakage of the radio- practicable alter receipt, but no later

mthe presence of patients containing by- active contents, except: than three hours after the package is
jproduct matvrial provided that there (1) Packages containing no more received at the licensee's facillty if re-
care personnel in attendance who will than the exempt quantity specified in ceived during the licensee's normal
a take the precautions necessary to pre. the table in this paragraph: working hours, or 18 hours if received
M vent the exposure of any individual to aftu al wrking hours.

(11) Packages containing no rnore (2) If radiation levels are found onradiation or radioactive material in than 10 millicuries of radioactive ma-exce i the limits established in the the external surface of the package h
regu ons n this part. terial consisting solely of tritium, excess of 200 millfrem per hour, or at

carbowlt, sulf ur 35, or lodine 125; three feet from the external surface of*
(111) Packages containing only radio- the package in excess of.10 millirem~

(c) Caution signs are not required to acug matuial as gases or in sWal , pu hour,
be posted at areas or rooms containing form.

r- the ucensee shallimmediate-radioactive materials for periods of dy) Packages containing only radio *$ ly notify by telephone and telegraph '

.less than eight hours provided that (1) active material in otlier than liquid { mallgram, or facsimile, the director ofform (Lncluding Mo 99/Tc 99m gener- the appropriate NRC Regional Office4 the materials are constantly attended
g durms such periods by an individual stors) and not exceeding the Type A E listed in Appendix D, and the final de-

who shall take the precautions neces, quantity limit specifled in the table in 5 livering carrier.
E sary to prevent the exposure of any in. this paragraph; and 4-

f dividual to radiation or radioactive (v) Packages containing only radion-
materials in excess of the lunits estab- uclides with half lives of less than 30 (d) Each licensee shall establish and

"

! lished in the regulations in this part days and a total quantity of no more maintain proceduree for safely open-
! and;(2) such area or room is subject to than 100 millicuries.

_ the licensee's control. g Ing packages in which licensed materi.'

The monitoring shall be performed as, al is received, and shall assure that
soon as practicable after receipt, buts such procedures are followed and that

i consMuadon la gWen to spelalma no later than thirs hours after the(t!) A room or other area is not re- package la receivea at the licensee's fa R instructions for the type of packagequired to be posted with a caution
sign, and control is not required for cility if received during the licensee's[ ngowned.

each entrance or access point to a normal working hours, or eighteen
room or other area which is a high ra, hours !! received after normal workingp

f diation area solely because of the pres. _ hours. I 2a206 Instruction of personnel.
g ence of radioactive materials prepared . Instructions required for individualsfor transport and packaged and la. (2)If removable radioactive contaml- working in or frequenting any portionbeled in accordance with regulations

nation in excess of 0.01 microcuriesa, of a restricted area are specified inof the Department of Transportation. (22.000 disintegrations per reinute) perg i 1912 of this chapter.
, 100 square centimeters of package sur.L.~

; face is found on the external surfaces -

3 of the package, the licensee shall im. I 20.2M Storage and control of licensed
~ mediately notify the final delivering materials in unrestricted aren.
I carrier and, by telephone and tele n (a) Licensed materials stored in an; graph, mallgram or facsimile, the ap4 unrestricted area shall be secured

propriate Nuclear Regulatory Com c from unauthorized removal from th'For examole, containers in locations such

mission Inspection and Enforcement *E place of storage.ster Uned canats, storage vaults. or hot

Regional Office shown in Appendix D|(b) L!cer. sed materials in an unres.~

of this part. tricted area and not in storage shall be

20-9 May 3h 1984
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PART 20 * STANDARDS FOR PROTECTION AOAINST RADIATION- j

f (b)The Commission will not approve (a) 0.05 microcuries or less of hydro- '

tended under the constant survell- ; any application for a license for dis- gen.3 or carbon 14, per gram oflance and immediate control of the ll* posal of licensed material at sea unlesa medium, used for liquid scintillationcensee. * the applicant shows that sea disposal counting; and !. ! offers less harm to man or the envi' (b) 0 05 microcuries or less of hydro-
~ ronment than other practical alterna--

,

gen 3 or carbon 14, per gram of animal 'Wasts Discosu { tive methods of disposal. tissue averaged over the weight of the ;
6 20.301 Generei requirement. entire animal; provided however. !

No licensee siiall dispose of licensed
this se t on a ma hat ou,

b' # " "*tr i r to an authorized re. -

ciplent as provided in the reculations $ 20.303 Disponal b3 release into sanitary a humans or as animal feed. ;in Parts 30,40,60. 68, 70 or 12 of this oe erose spiems. (c) Nothing in this section. however.s
3*

; apter, whichever may be applicable; aNo licensee shall discharge licensed
n s ' s e te pt r fera material into a sanitary newerage

and disposal of such byproduct materi- !

(a tse fly soluble or dispersible specified in g 30.51 of this chapter;a

th) he uantity of any licensed or (d) Nothing in this section relieves
(b) As authorised under i 20.30% or other radioactive material released lice rom co 1 in wt .

Part el of this chaoter; or into the system by the licensee in any ,
+

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

applica 1 the average daily .luantity of sewage
_ materials.(1) The quantity which,if diluted by

I tc) As provided in 1 20.303,
= ble to the disposal of licensed material g released into the sewer by the licensee, }

.

;
3 by release into sanitary sewerage sys will result in an average concentration i 30.311 Transfer for deposal and jat
" tems, or in i 20.306 for disposal of spe m equal to the limits specified in Appen- manifeste. -

E cific wastes, or in i 20.106 (Radioactiv. |t dix B. Table I, Column 2 of this part: (a) Purpose.no requirements of this !; ity in effluents to unrestricted areas), or section are designed to control transfers - !y (2) Ten times the quantity of such of redioactive waste intended for
-

material spect!!ed in Appendix C of disposal at a land disposal factl.ty and [this part; and
establish a manifeet tracking system and ff 20 302 Method for s aining approval of (c) The quantity of any licensed or supplement existing requirements '

propaed disposal procedures. other radio:ctive material released in
(a) Any licensee or applicant for a 11 any one month,if diluted by the aver- concudag trusfere and recordkeeping

'

cense may apply to the Commiasion age monthly quantity of water re- for such wuke.'Ib reporung and )

for approval of proposed procedures to leased by the licensee, will not result recordkeeping requ!romenta contained :
in thle section have been approved by !h""h ltsspechiedIndispose of licensed material in a ' 8' ' "'

ppen x B' the Office of Management and Budget: '

manner not otherwise authorized in
the regulations in this chapter. Each Table I, Column 2 of this part; and OMB approvel No. statNinte.- :

application should include a descrip- (b) Each shipment of radioactive !
g tion of the licensed material and any weste to a licensed land disposal facility |

must be accompanied by a shipment I; other radioactive material involved, in. (d) The gross quantity of licensed manifest that contains the name,a ciuding the quantities and kinds of and other radioactive material, exclud'
address and telephone number of the[ such material and the levels of radio- ins hydrogen 3 and carbon 14, released ; pm g, unsung the wask.'Ik

,

g activity involved, and the proposed iinto the sewerage system by the licensi mulfm shall alwinclude the am
| manner and conditions of clisposal.

The application should also include an and *g address, and telephone number or the ['
ce does not exceed one curie per year.
The quantitles of hydrogen-3

name and EPA hazardous waste -analysis and evaluation of pertinent
information as to the nature of the en* carbon 14 released into the sanitary; ldentification number of the

sewerage system may not exceed 5vironment, including topographical. curies per year for hydrogen 3 and 1 transporting the waste to the
curie per year for carbon 14. Excreta disposal facility. Ro manifeet must also ;geological. meteorological, and hydro *

;logical characteristics; usage of ground from individuals undergoing medical Indicate se completely as practicable: a
and surface waters in the general area; diagnosis or therapy with radioactive physical deactlption of the waste; the !

the nature and location of other po. O material shall be exempt from any volume; pdlonuclide idenuty and
,

+

tentially n!!ected iacilities; and proce. limitations contained in this section. quantity; the total radioactivity; and the
dures to be observed to minimize the principal chemical form.'1%eg
risk of unexpected or hazardous expo- ,

E
solidmcation agent must bo speci8ed."" I

,

* * ' * * * '
4 20.30,5 Treatment or disposal by inciner. !

-

, , , , ' cheleting agente y weight must be '
identined and the weight percentage of ;No licensee shall treat or dispose of the chelating agent' estimated. Wastes

licensed material by incineration cleosified as Close A. Class B, or Clase '

except ior materials listed under Cin i s1.58 of this chapter must be
i 20.306 or as specifically approved by clearly identified as such in thethe Commission pursuant to manifest De total quantity of the !1120.106(b) and 20.302- radionuclides H-3, C-14. To-se and l- ;

5 20.304 Disposal of specific wastes. 129 must be shown. He manifest

Any licensee may dispose of the i01- required by thle paragraph may be .

shipping papere used to meetlowing licensed material without Department of Transportation or
iregard to its radioactivity:
;

2040 i

(nent pa9e u 20 +10 4) i
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2a31 W 20.311(h)

PART 20 * STANDARDS FOR PROTECTION AGAINST RADIATION i

EnvironmentalProtection Agency (1) Acknowledge receipt of the waste equ! valent documentation by theregulations or requirements of the from the generator within one wed of collector,
i

,

receivu.provid4d all the required receipt by returning a algned copy of the (7)loclude the new manifest with the i
)

! Information le included Copies of manifest or equivalent documentadon; ehipment;
|! manifeste required by thle section may (2) Prepare a new manifest to reflect (s) Retain copies of original manifeste :be legible carbon coploe orlegible consolidated shipmente; the new and new manifnte and documentation !

photocopies, manifest shau serve se e listing or index of ecknowledgement of receipt as the :
(c) Each manifest must include a for the detailed generator manifeste, record of tranefer oflicensed material i

t certification by the waste generator that Copies of the generator manifeste shau required by Parts 30,40, and 70 of thle
|' the transported materials are properly be a part of the new manifest.The waste chapter; and

claeolfled, described, packaged, marked. couector may prepare a new manifest (9) For any shipment or part of a
,

and labeled and are in proper condition wibut attaching b generator ehlpment for which acknowledgement le
for transportation according to the manifeste. provided the new manifest not received within the times set forth in
applicable regulations of the contains for each packese b thle action conduct an invutigation in ;
Department of Transportation and the informauon specified in parasreph (b) of accordance with paragraph (h) of thle
Commlulon. An authortand thle section.W collector liconen shau section.
apruenteuve of the waste generator certify that nothing has been done to the (g) The land dispoul facility operator
shau algo and dets b maailmt. wate which would invalidate the oh,)1

(d) Any generating licensee who generator e certificadon; III
transtwo radioactive waste to a land (a) Forward a copy of the new within one week of receipt by returning
die facility or a licensed weste manifest to the land die osal facility a algned copy of the manifest or

clor shall comply with the operator as the time of a lpment; equivalent documentation to the
requiremente in paragraphe (d)(1) (4) include the now manifest with the ehlpper.N Alpper to be notiBed le the
through (t) of thle section. Any shipment to the disposalsite; liceuw wholut pneused tbi waste
generatirns licenen who transfere waste (s) Retain a copy of the manifest and and trar.eferred the waste to the
to a licensed waste procenor who tuote documentation of ecknowledgernent of operator,%e returnd copy of the
or repackages weste shaU comply with receipt as the record of treuefer of menHut w equivalent dentation
the to utrements of paragraphe (d)(4) licensed material se required by Parte shallindicate en discrepancies

. throu (4)of thle section. Alicensee . 30,40, and 70 of thle chapter, and retain between meteria e listed on the manifut
j ebaH: * Information from generator manifeste gand ''

* g" $*f,#nfo su w zed by &e
g2) ln c p I au compWd

E (1) Prepare all wastes so that the E" manifeste or equivalent documentation
", waste is clauhd ucording to 131.53 ,

(6)For any shipments or an Part of a * unta es Comminion ohnee esir- and meets b warte characterlatica :; *hl Ifw hichach I dg i - disposition; and
requiremente la i 31.Se of thle chapter; phe not eceived within the tdnee (3) Notify 6 shippu (Le, the

(2) label each package of waste to ,

iden whetherit le Class A waste set forth in this sectl9o, conduct an generator, the coHector, or processor)

Class waste, or Class C waste,in invutigauc n in a ordance with and b Director of the nearnt

accordance with i 01.55 of this cbspier. Per graph (h)o le section. Commluton Regional OfBce llated in
Appendix D of tule part when any

(3) Conduct a quality control program
to soeurs compliance with $$ 6158 and treets r rc ac age aste o H'

ehlpment or part of a ehl ment has not
a nd an Ways a m b shace

81.86 of thle chapter; the rogram must (1) Achowledge recelpt of the waste
include management eva untion of from the benerator within one week of rundat w nceind.

, og
receipt by returnin a signed copy of the ohpm for i .h a ovile ement to

(4) fropare ehlp ing manifeste to meet
tfe n received wi hin the times set forth in

5

" '" '

2) pr wnn la +

reo mente $$ 20.311(b) and (c) b re trenients of paragraphs (b) and g3)["1nv's t sted by the shipper if
* * * ""

,

(5) Forwa<d a copy of the manifest to (c) of a secti n. Preparation of the the shipper has not received notification
| the intended recipient, et the time of * ** eprocessor of eceipt within 20 days after transfer;on f ewi ehlpment; or, deliver to a coDector at the *(3) Prepare all wastes so that the
, cknowleh'ne'aj'n waste le claulfled according to I elas (2) Be traced and he

""* ' ta
pt ,

i

of a algned copy of the manifest or and meets the waste characterience investigation shall ude tracing the .

toft) Label each packase of waste toutremente in i e1.56 of thle chapter;ohipment and Aling a report with the1

; equivalent documentation from the t

nearest Commiselon Regional Office !conecton:

identify whether it le Clue A weste, lleled la A pendix D of this part. Each( )laclude one copy of the manifest Claes B wsete, or Clus C wasta.in license, wh conducts a trece
'

' [c * t ith 6l SW and om of inmtigation shall Ale a written reporte(7) eta a copy of the manifest and thi

NptlIn (Yi 1as anice t as arecord f tr er o to a su * "' "
licennd material as nquimd by Parts 61.56 of this chapter.The program shall *U * ""* 8

!30. 40, and 70 of thle chapter; and. include management evaluation of
|

t

[s) For any shipments or any part of a audits:
shipment for which acknowledgement of (e) Forward a copy of the new
receipt hee not been received within the manifest to the d!)posal site operefor ortimes set forth in thle section, conduct weste collector at the time of shipment,
an investigation in accordance with or deliver to a collector at the time theparagraph (h)of thle section. weste is collected, obtaining

le) Any weste coUectorlicensee who acknowledgement of receipt in the form
handles only prepackaged weste shau: of a signed copy of the manifest or

2010a December 30,1982
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5 20.401' Records of surseys, radiation
monitoring, and disposal ,;.

(a) Each licensee sha' maintain re-J '-

cords showing the radiation exposures
of all individuals for whom personnel j

| monitoring is required under i 20.203of the regulations in this part. Such
, . records shall be kept on Form NRC-5, i

m in accordance with the instructions
2- contained in that form or on clear and

' legible records containing all the in-
formation required by Form NRC-5.
The doses entered on the forms or re- '

cords shall be for periods of time not '

*exceedine one calendar quarter,

.

I
i
1

(b) Each boenees shall malatale
,. recorde la the same unite used la thie
: part, obowing the results of ourveye
'a required by 0 3021(b). monitoring -

| { required by ll 3030s(b) and 30.305(c), .

and disposale made under $ $ E302, !
i

! 30.303, removed | R304.8 and Part et of .'

thle chapter.

| |

.

;
._

(c)(1) Records of individual exposure
to radiation and to radioactive materi- *

al which must be maintained pursuant
to the provisions of paragraph (a) of

'this section and records of blossaays,
| Including results of whole body count- ,

ing examinations, made pursuant to -
i 20.108, shall be preserved until the

g Commission authorizes disposition.. ,

- (21 Records of the results of surveys'*'

! and monitoring which must be main- .

- tained pursuant to paragraph (b) of g

* 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 i 20.103(a);
(11) in the absence of personnel monl-
toring data.' records of the results of {
surveys te determine external radi. -t
ation dose; and (111) records of the re-

,

sults of surveys used to evaluate-the !

release of radioactive effluents to the
environment. ,

-

.!

I.
,

i

'

December 30,1982
in..i pass i 20111

,

,

i- - , , , , - - - - - - - __ - - - - * 6e,r++ _%---_.
-



. - -- . . _ - _ . _ _ - _ - _ _ _ _ - _ _ _ _ - _ . _ _ ________.

PART 20 0 ST DARDS FOR PROTECTION AGAl T RADIATION

exposures occurred, and the extent of :h (b) Twentyfourhournotificction.
(3) Records of disposal of licensed uals, circumstances under wh;ch the

* materiale sr.ede pursuant to || 30.30L Each licensee shall within 24 hours of '
3 30.303, removed | 30.304.8 and Part 91 of possible hazard to persons in unres. 2 discovery of the event, report any event

tricted areas;a thle chepter are 46 be maintained until a involving licensed material popeond
es Cornmlulon authodzas heir r the inste$ by the licensee that may have caused oror wil e en, tore

g, dJepoeltloa. al; and I,threetone to cause:
~

44) Records which must be main- (6) Procedures or measures which -

tained pursuant to this part may be s have been or Will be adopted to p;e. (D Exposure of the whole body of
urrene of the loss or theft gg3 g

the original or a reproduced copy or n [ ,a dlation; exposure of the skin of themicroform if such reproduced copy or
microform is duly authenticated by (c) Subsequent to' filing the s71tten whole body of any individual to 30

authorized personnel and the micro' report the licensee shall also report . rems or more of radiation; or exposure
form is capable of producing a clear any substantive additional informa, of the feet, ankles, hands, or forearms

tion on the loss or theft shich be, to 75 rems or more of radiation; orand legible copy after storage for the comes available to the licensee, within E (2) The release of radioactive materi-g period specified by Commiss!on regu-
a lations, 30 days after he learns of such infor. l'i alin concentrations which,if averaged

mation. over a period of 24 hours would
", Commission's regulations in this part,(5)If there is a conflict betwein the (d) Any report filed s"th the Com. exceed 500 times the limits specifiede rnission pursuant to this section shall for such materials in Appendix B,license condition, or technical specifl' be so prepared that names of Individ. Table !! of this part; orcation, or other 378tten Commission uals who may have received exposure (3) A loss of one day or more of theapproval or authorization pertaining to radiatloa are stated in a separate operation of any facilities affected; orto the retention period for the same "part of the report. -

type of record, the retention period '"'
"

specified in the regulations in this (e) For holders of an operating licenu
part for such records shall apply for a nuclear power plant, the events (4) Damage to property in excess of,
unless the Commission pursuant to included in paragraph (b) of this section g $2,000,
t 20.501, has granted a specific exemp- must be reported in accordance with the ,,

tion from the record retention require- procedures described in $ 50.73 (b). (c). L
ments spectfled in the regulations in (d) (e). and (g) of tbla chapter and must (* (c) Any report filed with the Com-this part. include the information required in A mission pursuant to this section shall

'93o.402 Reports of theft or lose of paragraph (b) of thle section. Evente 3 be prepared so that narnes of individ.
aceneed motortet, reported in accordance with (50.73 of a uals who have* received exposure to ra-

(a)(1) Each licensee shall report to the this chapter need not be reported by a " distion will be stated in a separate
Commiselon, by telephone, immedia tely j duplicate report under paragraph (b) of { part of the report,

this uction.after it detennines that a lou or theft of 2 .

licensed meterial has occurred in such (d) Reporte made by licensen in*

[ t act40s geoemoseene of incedones, response to the requiremente of this' " ""
7 (s) /mmediots notification. Each section must be made as follows:ati ppe o th cen a

'

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

o in untestricted areas events involving byproduct, source, or Emergency Notification System shall
(2) Reporte must be made se follows: (P,*[I' ",CI * ' * i* P '"''d by n to th gaphsg .n (b ot ,

9e po Pa

E (Operations Centerin accordance with
,h ay h ec eed o,(i) Licensees having an installed

, Emergency Notl8 cation System shall ; threatens to cause;*
(1) Exposure of the whole body of e' i 50.72 of this chapter.,

7 make the reports to the NRC Operatione any individual to 25 rems or more of I (2) All other licensees shall make the
,

nier in accordance with $ 50.72 of this
* PI*'' radiation; exposure of the skin of the " reports required b paragraphs (a)and
(11) All other lloonsees shall make

whole body of any Individual of 150 (b)of thle section y telephone and by
rems or more or radiation; or exposure telegram. mailgram, or fecelmile to thereports to the Adminlettator of the of the feet, ankles, hands or forearms Administrator of the appropriate NRCappropriate NRC Regional Office listed of any individual to 375 rems or more

in Appendix D of this part, af radiation;or Regional Office listed in Appendix D of

(b) Each licensee who makes a report I (2)The release of radioactive materi- -this part.
under paragraph (a) of this section shall, $ alin concentrations which,if averaged | 8 20.804 (Reserved]( within 30 days after leaming oi the loos over a period of 24 hours, would -

or theft, make a rt in writing to the exceed 5.000 times the limits specified I 20.40s Reporte of overoepesures andi

| U.S. Nuclear Re atory Commluton, for such materials in Appendix B. usese#w levele end eenoontreelene.
Document Control Desk, Washington. Table II of this part; or - (a)(1) In addition to any notification!- D.C. 20555, with a copy to the (3) A loss of one working week or required by 6 20.403 of this part, each

| appropriate NRC Regional Office listed more of the operation of any facilities licensee shall make a report in writing
in Appendix D of thle part.'The report aUected; or

2 concerning any one of the following
,,shallinclude the following information: f * types ofincidents within 30 days ofite

,

- (1) A description of the licensed ma. h (O Damage to property in excess of E occurrence:
(1) Each exposure of an individual to

g $200.000.o yce I hyst If ; * radiation in excese of the applicable
S (2) A description of the circum. ; hmus in || 2am or 24104(a) of thia

|
'8 stances under which the loss or thef t part. or the license;

Ioccurred; (!i) Each exposure of an individual to
'

(3) A statement of disposition or radioactive materialin excess of the
a

I probable disposition of the licensed applicable limite in il 20.103(e)(1),material involved;
20.103(a)(2), or 20.104(b) of thle part, or(O Radiation exposures to individ-
in the license:

;

2441 May 31,1984 (reset)
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1

(iii)14vels of radiation or with the rocedures descnbed in year sas in each of the following esti-concentretions of radioactive materialin paregrep a 50.73 (b) (c). (d). (e), and (g) rnated exposuae ranges:a restricted area in excess of any other of this chapter and must also include the
cpplicable limit in thelicense; g information required by paragraphs (e) '

(iv) Any incident for which || end (c) of this section. Incidente
g y,,,,%,,

%si '
N,n., e

, , , , , , , ,

reported in accordance with i 50.73 of M,*,,*i..
notification is required by i 20.403 of a ;
thl's part, or ! this chapter need not be reported by a n. m.nm. ..eu. . _... .... _

(v)1.evels of radiation or ; duplicate report under paragraphs (a) or f*|g e- *n '*a 6 '
concentrations of radioactive material fc)of this section. ,

o ss = o g ~~,f ~ ~ . . , _ . . _ ~ ;(whether or not involving excessive (e) All other licensees who make te s = o rs . . .__..
'

exposure of any individual)in an reports under paragraphs (a) or (c) of

| aQS," ' -- __
.

" -- - -

* unrestricted eres in excess of ten times this section shell, within 30 days after w3 , _ _..Zf" ~ ~ ~ " ~

!A eny applicable limit set forth in this part leeming of the overexposure or s w 4 ..
" or in the license. excessive level or concentration, make a Q*f~~'E (2) Each report required under report in writing to the U.S. Nuclear awr i .T._.. TZ

,

a paragraph (e)(1) of this section must Reguletory Commluton, Document r=
-

descnbe the extent of exposure of Control Desk. Washington. D.C/ 20555. [ ;,, - - - - -- - -- !
Individuals to redietion or to radioactive with a copy to the appropriate NRC w=m +

material. including: Regional Office listed in Appendix D of it w is-

(1) Estimates of each individual's ,this part. ' 8 + --

sxposure as required by paragraph (b) ,- he*al =*== *= ace es aw a p* *se esof this eectlon; g ****""'''''*'**"'*"'*'***'owawsr
'*"''

(ii) Levels of radiation and 4 82 m Weu M The low exposure range data are re-concentrations of radioactive material E quired in order to obtain better infor-involved. "g., mation about the exposures actually(iii) The cause of the exposure, levels
recorded. This section does not require,

or concentrations; and i 20.407 personnet monitoring reporte. Improved measurements.
(iv) Corrective steps taken or planned Each person described in i 20 400 of

6 20.408 Reports of personnel monstonns !to; prevent a recurrence. n this part d all, within the first quarter of
!on termination of employment or,(D) Any report illed with the Com ;;'l each calendar year, submit to the work'lmission pursuant to paragraph (a) of . Director,0ffice o! Nuclear Regulatory

(a) This section applies to each, this section shall include for each indi a Research, U.S. Nuclear Regulatoryw
Commission. Washington. DC 00555. the person licensed by the Commission to:

,

reports specified in paragraphs (a) and @l) Operate a nuclear reactor designedrit nu ber an date f it n
[ estimate of the individual's exposure. (b) of this section, covering the ; to produce electrical or best energy

,

* The report shall be prepared so that Preceding calendar year ' g pursuant to i 50.21(b) or i 50.22 of thisI this information is stated in a separate g chapter or a testing facihty as defined in
t

{part of the report. 8 l 50.2 of this chapter.-

(a) A report of either (1) the total,g- (2) Possess or use byproduct materi-,

(cl(l) ln addition to any notification nu nd duals r h P
| r: quired by 120.403 of this part, each , ed u de al for purposes of radiography pursu-
l lice see shall make e report in writing ol 120.202(a) or i 34.33(a) of this chapter b ant to Parts 30 and 34 of this chapter;

e a o re ion or te esses o during the calendar year; or (2) the '~ (3) Possess or use at any one time,
totst number of individuais for whomr:dioactive material in excess of limits for purposes of fuel processing fabri-

specified by 40 CFR Part 190 personnel monitoring was provided

Environmental Radiation Protection
during the calendar year: Provided, cating, or reprocessing, special tkuclear

material in a quantity exceeding 5 000
Standards for Nuclear Power hotvever That such total includes at ; grams of contained uranium 235, tara-least the number of individuals re nium 233, or plutonium or any combi.

'

Operations, orin excess oflicense quired to be reported under paragraph a
conditions related to compliance with 40 (a)(1) of this section. The report shall * nation thereof pursuant to Part 70 of
CFR Part 190. - indicate whether it is submitted in ac. . this chapter;

I (2) Each report submitted under 3cordance with paragraph (axl> or (4) Possess high level radioactive ,

o piragraph (c)(1) of this section must aH2) of this section. If personnel waste at a geologic repository oper-
| k describe: E (monitoring was not required to be pro-ations area pursuant to Part 60 of this

*

" (1)The extent of exposure of ; vided to any Individual by the licensec
| @ individuals to radiation or to radioactive under il 20.202(a) or 34.33(a) of this

-chapter; or,

-
(5) Possess spent fuel in an inde-a msterial; chapter during the calendar year, the pendent spent fuel storage installation'

(ii) Levels of radiation and licensee shall submit a negative report (ISFSI) pursuant to Part 'l2 of this
concentrations of radioactive material indicating that such personnel monl O chapter; or
involved'. toring was not required.

(6) Possess or use at any one time,
(ill)The cause of the exposure, levels,

or concentrations; and the perso el on to g info lo for pmcessing or manufacturing for
j (iv) Corrective steps taken or planned recorded by the licensee for individ . distributton pursuant to Parts 30, 32, ,

b assure against a recurrence. Including uals for whom personnel monitoring -| or 33 of this Chapter, byproduct mate-
tha schedule for achieving conformance was either required or provided, as de- rial in quantitles exceeding any one of

scribed in paragraph (a) of this sec L the f ollowing quantitles:
with 40 CFR Part 190 and with tion, indicating the number of individ.
tasociated license conditions. uals whose total whole body exposure

(d) For holders of an operating license recorded during the previous calendar
for a nuclear power plant, the incidents
included in paragraphs (a) or (c) of this i A hcensee whose hcense espires or unninetee
siction must be reported in accordance noft0Qnh1 t day of the calendar .

, , ,

of the license. covenr.a that part of the year donna
which the license wee to effect.

August 30,1985 2042
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I 20.409 Notifications and reports to indl.
, , cwm, s, viduals. i

-

<a) Requirements for notifications ]
'"**

4 and reports to individuals of exposure i3 '* Y ' Z Z ~ -"

| 3 to radiation or radioactive material are
dc.

3 oue m , specified in i 19.13 of this chapter,a easw* i3i -
. _- ico a

" M.m$ .~. . , T _ ~~7ZZ--
** (b) When a licensee is required pur- ;

ios suant to ll 20 405 or 20.408 to report t
,,

hwa ur_ io to the Commission any exposure of an |
'

1.cwwwm e** .- - - _ . . . _ _ _ . 1.000 individual to radiation c,r radioactive

**I''I"''.idual. Such notice shall bethe licensee shall also notifym. u aaw, ,..eac.a c
or ,c.om.i a w e w , ,,m io e ao so o.n.en,aa.w the indhp n.

N. N ' M 7cUcw., cda'ty,g transmitted at a time not later than
the transmittal to the Commisslor',i

and shall comply with the provisford
of i 19.13(4) of this chapter,,

,.

Excsrraows Awa Asettsomat.,, -
*

% (7)lleceive radioactive weste from Rsectasnaarts
'a other perseas for disposal under Part et I 20.608 Applications for esemptions.g of thle daph

The Commission may, upon applica,
;; tion by any licensee or upon its own
L . Initiative, grant such exemptions from

; the requirements of the regulations in
2 this part as it determines are author.

- E ized by . law and will not result in
(b) When en individual terminates '. undue hazard to life or property,

employment with a licensee described in a

paragraph (e) of thle section, or en 8 20.502 Additional requirements.
Individual assigned to work in such a
licensee's facillly, but not employed by The Commission may, by rule, regu.
the licensee, completes the work lation, or order, impose upon any 11

censee such requirements, in additionassignment in the licensee's facility, the to those established in the regulationslicensee shall fumleh to the Director, in this part, as it deems appropriate or
,

Office of Nuclear itegulatory Research, necessary to protect health or to mint-
y U.S. Nuclear Regulatory Commiselon, mize danger to life or property,
= Weehington,DC 20665, e report of the
K individual's exposures to radiation and EuroaccusNT
E radioactive material, incurred during the
3 period of employment or work

, , .

seeignment in the licensee e facility, 4 20.601 Violetbne.
contelning information recorded by the An injunction or other court order
licensee ursuant to || 20.401(a) and may be obtained prohibiting any vDia. i
20.104 Such report shall be furnlohed tion of any provision of the Atomic

;_ within 30 days after ihe exposure oI the Energy Act of 1954, as amended, or ,

individual hee been determined by the Title 11 of the Energy Reorganization 1
'

licensee or 90 days after the date of Act of 1974, or any regulation or order
termination of employment or worl' lasued thereunder, A court order may i

i

sosignment, whichever le earlier. = be obtained for the payment of a civil
; penalty imposed pursuant to section l

g 234 of the Act for violation of section {
* $3,57,62,63.81,82,101,103,104,107, ,

* or 109 of the Act, or section 206 of the
Energy Reorganization Act of 1974, or
any rule, regulation, or order assued I

thereunder, or any term, condition, or !
'

limitation of any license issued' there-
under, or for any violation for which a 'I
license may be revoked under section l

186 of the Act. Any person who will,
Ifully violates any provision of the Act

or any regula:lon or order issued
thereunder may be guilty of a crime
and, upon conviction, may be punished i

by fine or imprisonment or both, as !

presided by law, j
. J'

| Note removed 49 FR 196231 |
1

|

,
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Application for Byproduct Material License to NRC
Elsal Research Institute of Boston, Inc. -

1,
;

| Attachment VI j
i

!

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.

1 ,

!All collected waste for off site shipment will be transported to the Low Level
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 j
stored according to the procedures described on page 32 of the RADIATION '

SAFETY GUIDE. Five gallon steel barrels will be used for each lot of disposed. j

solid waste. The barrels will be stored in the cabinet under the radioactive hood '

designated on the floor plan of the research facility (ltem 9 of this application).
th nch thick on all walls| The steel cabinet will be lined with lead shields 1/16 i

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 gallon 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 Richland, Washington site. ;
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a EXP. DATE: 0
: FEE COMMENTS:

O. ....................
- :::::::::::::::::::::::::::::::::::::

LICENSE FEE TR ANSMITTAL

Ao REGIO

O 1. APPLICATION iTTACnEo
APPLICANT / LICENSEE: EIS AI RESEARCH INST. OF S0STON, INC
RECEIVED DATE: 8809120 00CteT NO: 303o804
CONTROL NO.: 109564
LICENSE NO.:O ACTION TTee: NEw tICENSEe

2 FEE ATTACHED
O 77

.'h tQAx0uNT:
CHECK NO.: . ...

O 3 COMMENTS

M""":::$39t:::::::::::::O 4

B. LICENSE FEE MANAGEMENT BRANCH (CHECK WHEN MILESTONE 03 15 ENTERED /..M

1. FEE C ATEG0RT AND AMOUNT: .k ........ .... ............... .

O 2. CORRECT FEE PAID. AP PLIC A110N MA T B E PROCESSED FOR:
A ME N3 MEN T ..............
RENEWAL

O ..............

tTCENSE . m ......... ,
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3. OTHER
O ..................................
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