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i The Honorable Joseph M. Hendrie I

Chairman==

=w United States Nuclear Regulatory
-

Commission

1 Washington, DC 20555

~ ..Y.; Dear Mr. Chairman:-

5 It is requested that the United States Nuclear Regulatory
- Commission enter into an agreement with the State of

Rhode Island to provide for discontinuance of cevtain=-

Commission authority and responsibility fc - he regula-

__

tion of sources of ionizing radiation and t; issumption
'

-E thereof by this State.

M Section 23-1.3-7 of the General Laws of Rhode Isltnd
% authorizes me, as Governor of Rhcdc Island, on behalf
_=:: of this State, to enter into an agreement of this type.
165

The Rhode Island Department of Health is designated in==-

.f Section 23-1,3-2 of the General Laws of Rhode Island as:
T the agency responsible for administering and enforcing
Z regulations for the control of ionizing radiation in the

=j=== State of Rhode Island.
-93
+- I hereby certify that the State of Rhode Island has a
IME program for the control of radiation hazards adequate
ZV= E to protect the public health and safety with respect to
' T. the materials within the State covered by the proposed

[ agreement, and that tne State desires to assume regula-R::7
tory responsibility for such materials. I also certify-_ . . = = _

= =~ # that there is no by-product material as defined in
- Section 11e(2) of Atomic Energy Act of 1954, as amended,

~ ET~ within the State and that there is no activity within
the State resulting in the production of such by-product_n

1_ . material.
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The Honorable Joseph M. Hendrie
Page Two

The following documents are enclosed in support of this re-
.

quest: (1) a copy of the proposed agreement; (2) Rhode
- Island's Radiation Control Program; and (3) Rhode Island's
- Rules and Regulations for the Control of Radiation.~

- Ne would like to execute the agreement as soon as possible,
and we propose that the effective date for the assumption
of regulatory authority by the State of Rhode Island be= . .

October 1, 1979.
_

With ~oest wishes, I am,

Sincerely,

b

_ [ J.
[ Joseph Garrahy~

GJ V E 2 N O R
_

Enclosure
.
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AGREEMENT

BETWEEN THE
UNITED STATES NUCLEAR REGULATORY COMMISSION

AND THE
STATE OF RHODE ISLAND AND PROVIDENCE PLANTATIONS

FOR

DISCONTINUANCE OF CERTAIN COMMISSION REGULATORY AUTHORITY
AND

RESPONSIBILITY WITHIN THE STATE PURSUANT TO
SECTION 274 0F THE ATOMIC ENERGY ACT OF 1954, AS AMENDED

'idEREAS, The United States Nuclear Regulatory Commission (hereinaf ter)

referred to as the Commission) is authorized under Section 274 of the

Atomic Energy Act of 1954, as amended (hereinaf ter referred to as the Act),

to enter into agreements with the Governor of any State providing for dis-

continuance of the regulatory authority of the Commission within the State

under Chapters 6, 7, and 8, and Section 161 of the Act with respect to by-

product materials as defined in sections lle.(1) and (2) of the Act, source

materials, and special nuclear materials in quantities not sufficient to form

a critical mass; and

WHEREAS, The Governor of the State of Rhode Island and Providence

Plantations is authorized under 23-1.3-7 of the General Laws of Rhode Island

to enter into 'his Agreement with the Conmission; and

WHEREAS, The Governor of the State of Rhode Island and Providence

Plantations certified on , that the State of Rhode Island

dnd Providence Plantations (hereinafter referred to as the State) has a program

for the control of radiation hazards adequate to protect the public health and

safety with respect to the materials within the State covered by this Agreement,

and that the State desires to assume regulatory responsibility for such

materials; and
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WHEREAS, The Governor of the State of Rhode Islend and Providence

Plantations certified on , that there is no byproduct

material as defined in section 11e.(2) of the Act within the State and

that there is no activity within the State resulting in the production of

byproduct material as defined in section lle.(2) of the Act; and

WHEREAS, The Commission found on , that the program of

the State for the regulation of the materials covered by this Agreement is

compatible with the Commission's program for the regulation of such materials

and is adequate to protect the public health and safety; and

WHEREAS, The Coninission found on , that there are

no NRC licenses outstanding in the State for byproduct n,aterial as defined

in section lle.(2) of the Act or for any activity within the State resulting

in the production of byproduct material as defined in section lie.(2) of the
Act; and

WHEREAS, The State and the Commission recognize the desirability and

importance of cooperation between the Commission and the State in the

formulation of standards for protection against hazards of ru 'ation and in

assuring that State and Commission programs for protection against hazards

of radiation will be coordinated and compatible; and

491 i96
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WHEREAS, The Commission and the State recognize the desirability of

reciprocal recognition of licenses and exemptions from licensing of those

nuterials subject to this Agreement; and

WHEREAS, The State and the Coumiss ic 2. reccanize that it will be necessary

to consider amendments to this Agreement in the event that the State

wishes to regulate byproduct material as defined in Section lle.(2) of

the Act and that it will be necessary to amend this Agreement in the

event any activity resulting in the production of typ oduct material as

defined in section lle.(2) of the act is found to exist within the State;

and

WHEREAS, This Agreement is entered into pursuant to the provisions of

the Atomic Energy Act of 1954, as amended;

NOW, THEREFORE, It is hereby agreed between the Commission and the

Governor of the State, acting in behalf of the State, as follows:

ARTICLE I

Subjec'. to the exceptions provided in Articles II, III, and IV,

the Commission shall discontinue, as of the effective date of this Agreement,

the regulatory authorit,' of the Commission in the State under Chapters 6, 7,

and 8, and Section 161 of the Act with respect to the following materials:

A. Byproduct materials as defined '.a section lle.(1) of the Act;

B. Source materials; and

C. Special nuclear materials in quantities not sufficient to form

a critical mass,

c 107
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ARTICLE II

This Agreement does not provide for discontinuance of ariy authority
4

and the Coirmission shall retain authority and responsibility with respect
to r egula tiori of:

A. The construction and opera tiori of any produc tion or
utilization facility;

B. The export from or import into the United States of
byproduct, source, or special nuclear material, or
of arty production or utilization facility;

C. The disposal into the ocean or sea of byproduct,
source, or special nuclear waste riiaterials as
defined in regulations or orders of the Commission;

D. The disposal of such other byproduct, source, or
special nuclear material as the Commission from time
to time determines by regulation or order should,
because of the hazards or potential hazards thereof,
not be so disposed of without a license from the
Commission.

ARTICLE Ill

Notwithstanding tnis Agreement, the Conniission inay from time to

time by rule, regulation, or order, require that the manufacturer, processor,

or producer of any equipment, device, commodity, or other product containing

source, byproduct, or special nuclear material shall not transfer possession

or control of such product except pursuant to a license or an exemption from

licensing issued by the Commission.

ARTICLE IV

This Agreement shall not af fect the authority of the Commission under

subsection 161 b. or i. of the Act to issue rules, regulations, or orders

to protect the common defense and security, to protect restricted data or

to guard against the loss or diversion of special nuclear material.

c.
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ARTICLE V

The Coninission will use its best ef forts to cooperate with the State

and other Agreement States in the forinulation of standards and regulatory

programs of the State and the Consnission for protection against hazards of

rddiation dnd to assure that State and Conunission progranis for protection

against hazards of radiation will be coordinated and compatible. The State

will use its best ef forts to cooperate with the Coninission and other Agree-

ment States in the formulation of standards and regulatory programs of the

State and the Commission for protection against hazards of radiation and to

assure that the State's program will continue to be compatible with the

program of the Commission for the regulation of like materials. The State

dnd the Consnission vrill use their best efforts to keep each other informed

of proposed changes in their respective rules and regulations and licensing,

inspection and enforcement policies and criteria, and to obtain the comments

and assistance of the other party thereon.

Article VI

The Commission and the State agree that it is desirable to provide for

reciprocal recognition of licenses for the materials listed in Article I

licensed by the other party or by any Agreement State. Accordingly, the

Commission and the State agree to use their best efforts to develop appro-

priate rules, regulations, and procedures by which such reciprocity will
be accorded.

~ () )nCi \9/I
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ARTICLE VII

The Commission, upon its own initia tive of ter reasonable notice arid

opportunity for hearing to the State, or upon request of the Governor

of the State, inay terminate or susperid all or part of this Agreelnent

dnd reassert the }iCensing dnd regulatory authority vesled in it under

the Act if the Consnission finds that (1) such terinination or suspension

is required to protect the public health and safety or (2) the State has

not complied with one or inore of the requirements of section 274 of the

Act. The Coninission shall periodically review this Agreement and actions

taken by the State under this Agreernent to ensure compliance with section

274 of the Act.

ARTICLE Vill

This Agreement shall become ef fective on and shall

remain in et fect unless and until such tiine as it is terininated pursuant to
Article VII.

Done at Providence, State of Rnode Islani, in triplicate, this day of

FOR TiiE UNITLD STATES flur. LEAR REGULATORY CU' MISSION

FOR THE STATE OF RHODE ISLAND AND
PROVIDENCE PLANTATIONS

J. Joseph Garrahy, Governor

s n,,

Sh 'j' | JU
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I R110DE ISLAND REGULATIONS FOR CONTROL OF R,ADI ATION

These Rhode Island Regulations for t he Cont rol of Radiat ion were adopted in
nccordance with the Rhode Island Radiation Cont rol Act , Title 23, Chapter 1.3
of the General L.aws and the Administrat ive Procedures Act, Title 42, Chapter
35 of the Ceneral laws. Tlaey are generally compatible with similar regulations

I of other states and with those of the U.S. Department of II?alth, Education and
Welfare and the U.S. Nuclear Regulatory Commission.

I These regulations presently apply to all x-ray facilities and certain providers
of services to x-ray facilities. Part C, which requires the licensing of
radioactive material, will become ef fective upon the date of an agreement between

I the State of Rhode Island and the U.S. Nuclear Regula tory Commission under the
provisions of Section 274 of the Atomic Energy Act of 1954, as amended.

I NO X-RAY FACILITY OR APPLICABLE SERVICE IS AUTil0RIZED TO OPERATE IN RHODE ISLAND
WITIIOUT A CURRENT CERTIFICATE OF REGISTRATION.

X-ray f acilities will receive advance not ice of initial inspection in order to
facilitate t he conduct of the inspection. No prior not ice will ordinarily be
given for follow-up inspections, inspections in response to complaints, otherI inspections subsequent to the initial inspect ion of a facility or inspections
of radioactive material licenses..

The format of these regulations was designed for easy reference and for economy.
Further amendments will be issued as new Parts or substitute pages. Normally
only one copy will be furnished to each registrant or 1icensee; therefore, theseI regulations and future amendments to them may be duplicated in whole or in part
without permission.

Communications related to these regulations should be addressed to the State
Radiation Control Agency as follows:

Division of Occupat ional IIcalth and Radiation Cont rol
Rhode Island Department of Health

Cannon Building

I Davis Street
providence, Rhode Island 02908

I
I
I
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STANDARDS FOR PROTECTION AGAINST RADIATION; N01 1 C ES . INSTRUCTIONS
AND REPORTS TO WORKERS; INSPECTIONS
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A-5A.2 Permissible Doses. Levels, and Concent rat ionsI

. . . . . . . .
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A-20A.4 Waste Disposal . . . . . . . . . . . . . . . . .
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APPENDICES
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A-49Append ix B - Waste Disposal Sur ial 1.im i t s . . . . . . . . . . . .
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C. 3 Licenses . . . . . . . . . . . . . . . . . . . . . . C-9
C.4 General Licenses . . . . . . . . . . . . . . . . . C-9

Sou rc e Ma t er ia lI C-9. . . . . . . . . . . . . .

Certain Devices and Equipment . . . . . . . . . . . . . C-12
Measuring, Gauging and Cont rollinn Devices C-12. . . . . . . . . . .

Luminous Sa f et y Devices for Aircraft C-15. . . . . . . . . . .

I Ownership of Rad ioac t ive Ma t er ia l C-16. . . . . . . . . . . .

Calibration and Ref erence Sources . . . . . . . . . . C-16
C-18Medical Diagnost ic Uses . . . . . . . . . .. .

C-20In-Vitro TestingI . . . . . . . . . . . . . .

C-24Ice Detection Devices . . . . . . . . . . .

Intrastat e Transport at ion of Rad ioac t ier Material . . . . C-24

I _[_

| 491 203



C.5 Specific Licenses C-26. . . . . . . . . ....

General Requirements C-26. . . . . . . . . . . . . . ..

Spec ial Requirements C-28. . . . . . . . . . . . . . . ....

|C-35Specific Licenses of Broad Scope . . . . . . . . . . . ....

Special Requircment s f or a Spec if ic License to Manufacture, am

Assemble, Repa i r , or Distribut e Commo lit ies, Products or Devices
which Contain Radioactive Material C-38 g. . . . . ....

C- 54 5Issuance of Specific Licenses . . . . . . . ....

Transfer of Material C-56. . . . . . . . . . . . ...

. . . . . . . . . . . . . . . . . . . . . C-59C.6 Rec iproc ity

C-63C.7 Transportation . . . . . . . . . . . . . . . . . . . . . ..

C.8 Use of Sealed Radioactive Sources in the IIcaling Arts . . .... C-64

APPENDICES

C-67Appendix A - Exempt Conc en t ra t ions . . . . . . ....

C-72Appeno!x B - Exempt Quant it les . . . . . . . . . ..

C-77Appendix C - Groups of Med Ical Uses of Rad inac t ive Ma t er la 1 . . ..

Appendix D - Limits for Broad Licenses (C.S.4) C-83 "
. . . . . . . ....

PART D. 'tADIATION SAFETY REQUIREMENTS FOR PARTICLE ACCELERATORS

D-1D.1 Purpose and Scope . . . . . . . . . . . . . . . . . . ....

D.2 Registration Procedure D-1. . . . . . . . . . . . . . . . ..

D. 3 Radiation Safety Requi ements f or the l'se of Part icle
Accelerators D-2 "

. . . . . . . . . . . . . . . . . . ....

PART E. RADIATION SAFETY REQUIREMENTS FOR IIiDUSTRI AL RADIOGRAPIIIC OPERATIONS
AND ANALYTICAL X-RAY EQUIPMENT

E.1 Purpose E-1. . . . . . . . . . . . . . . . . . . . . . . ...

E.2 Industrial Radiograph.i . E-1. . . . . . . . . . . . ....

E.3 Analytical and Researt!. arJ Development X-ray Equipment E-7. . . ....

APPENDICES

Appendix A - Subjects to be. Covered Durine, the Instruction of
Radiographers . . . . . . . . . . . .. . E-Il

PART F. X-RAYS IN Tile HEALING ARTS

F.1 Scope F-1. . . . . . . . . . . . . . . . . . . . ....

F.2 General Requirements for All Healine, Arts Facilities 1-1. . . .

F.3 General Requirements for All DiganostIc X-ray Systems . . . . .. F-5
F.4 Fluoroscopic X-ray Systems . . . . . . . . . . . . . .. . F-6

F.5 X-ray Systems other than Fluoroscopic. Dental Intraoral, or
Veterinary Systems -12 -

'

. . . . . . . . . . . . . . . ..

F.6 Intraoral Dental X-ray Systems . . . . . . . . . . . . . . .... F-16
F.7 Therapeutic X-ray Systems of Less than One MeV . F-18 g. . . . . . .

F.8 X-ray and Elec tron Therapy Systems (1 MeV and above) F-24 3. . . . ..

F.9 Veterinary Medicine Padiographic Installations F-14. . . . . ....

I
wd a

-it- 503 L- 54/4

I



I
I APPENDICES

I Appendix A - Inf or aation to be Submitted bj Persons Proposing t o ''onduc t
F-35Healing Arts Screening . . . . . . . . . . . ....

Appendix o - Instruction of Users of X-ray Equipment in the Healing
Arts . . . . . . . . . . . . . . . . . F-36

PART G. RAD 1 ATION SAFETY REQlilREMENTS FOR MICROWAVE OVENS

I G-1G.1 Purpose and Scope . . . . . . . . . . . . . ...

G-1G.2 Performance Standards . . . . . . . . . . . ... .

G-1G.3 Power Density I.imits . . . . . . . . . . .. .

G-1G.4 Non-Complia nc e . . . . . . . . . . . . . . .

ANNEX

I 1Definitions . . . . . . . . . . . . . . . . .....

19Forms: Notice to Employees . . . . . . . . . . . . .. ..

20Occupational External Radiation Expo u. i.istory . . . . . .

Instructions for Preparation of Agency Form RCA-2 21

I . . ..

23Current Occupational External Radiatitn Exposure . . ...

Instructions for Preparation of Agency Form RCA-3 24. .. .

I
I

I
I
I
I
I
I
g -111-

| 491 205



I
I
I
I

RHODE ISLAND RULES AND REGULATIONS

FOR Tile

I CONTROL OF RADIATION

I
I

PART A

I
I

GENERAL PROVISIONS OF Tile REGULATIONS;

I STANDARDS FOR PROTECTION AGAINST RADIATION;
NOTICES, INSTRUCTIONS AND REPORTS TO UORKERS; INSPECTIONS

I
I
I
I
I

no : ~y ,
I n ,

3 v us :. uh

Adopt e(I 5 February 1979

I
e' <) s so,

t



I
I PART A

GENERAL PROVISIONS OF THE REGULATIONS; STANDARDS FOR PROTECTION AGAINST
RADIATION; NOTICES, INSTRUCTIONS AND rep 0RTS TO WORKERS; INSPECTIONSI A.1 GENERAL PROVISIONS

I A.1.I Purpose and Scope.

(a) This part establishes generally applicable provisione o these regulations,f

I including standards for protection against rad?.ation hazards, notices,
instructions and reports to workers, and inspections. Except as other-

wise specifically provided, this part applies to all licensees and regis-
trants, p r o v id et. , however, that nothing in these regulations shall applyI to any person to the extent such person is subject to regulatier by the
U.S. Nuclear Regulatory Commission. The rules and regulations - forth

herein, as they relate to radioac tive mater ials sub j ect to regul. ion byI the U.S. Nuclear Regulatory Commission, shall be effective on the ef-
fective date of an agreement between the State of Rhode Island and the
U.S. Nuclear Regulatory Commission under provisions of Section 274 of the

I Atomic Energy Act of 1954, as amended (73 Stat. 689). The rules and
regulations set forth herein as they relate to all other sources of radi-
ation shall be effective on June 2, 1978.

(b) In addition to complying with the requirements set forth in this part,
every reasonable effort should be made to maintain radiation exposures,
and releases of radioactive material in effluents to unrestricted areas,
as low as is reasonably achievable. The term "as low as is reasonablyI achievable" means as low as is reasonably achievable taking into account
the state of technology, and the economics of improvements in relation to
benefits to the public health and safety, and other societal and socio-I economic considerations, and in relation to the utilization of ionizing

radiation in the public interest.

I (c) Except as specif ically provided in other parts of these regulations,
nothing in Subparts A.2, A.3, A.4, A.5, A.6 and the Appendices to part A
shall be interpreted as limiting th,. Intentional exposure of patients to

radiation for the purpose of medical diagnosis or therapy.

A.1. 2 L'n i ts o f Rad ia t ion Dose.

Q (a) " Dose" as used in these regulations shall mean absorbed dose or dose
B equivalent, as appropriate. " Absorbed dose" is the energy imparted to

matter by ionizing radiation per unit mass of irradiated material at the
place of interest. " Dose equivalent" is a quantity that expresses on aI common scale for all radiation a measure of the postulated ef fect on a

given organ. It is defined as the absorbed dose in rads times certain
modifying factors. See paragraphs (b) and (d).

(b) The " rad" is the special unit cf absorbed dose. One rad equals one

hundreth of a joule per kilogram of material; for example, if tissue is
the material of interest, then I rad equals 100 ergs per gram of tiss,e.

u) "Roentgee" (R) means the special unit of exposure. One roentgen equals
2.58 x 10-4 coulombs / kilogram of air.

A-1
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I
A.I.2 (d)

(d) The rem" is a measure of the dose of any radiction to body tissue ind

terms of its estimated biological effect relative to a dose received from
an exposure to one roentgen (!1) of x-rasjs. (One millirem (mrem) = 0.001
rem). The relation of the rem to other dose units depends upon the

biological effect under consideration and upon tl.e condi* .s of irradi-

ation. For the purposes of these regulations, any of ti.< following is

considered to be equivalent to a dose of one rem:

(1) An exposure of 1 R due to X , o r ga mma rad ia t ion ;

(2) A dose of I rad due to X, ga mma , or beta radiation;

(3) A dose of 0.1 rad due to neut rous o r high enerhy protons;

(4) A dose of 0.05 rad due to particles heavic atons and with

sufficlent energy to reach the 1'ns of the _fe.

If it is more convenient to measure the neutron flux, or equivalent, than
to determine the neutron absorbed dose in rads, as provided in sub-
paragraph (3) of this paragraph, one rem et neutron radiation may, for
purposes of these regulations, be assumed to be equivalent to 14 million g
neutrons per square centimeter incident upon the body; or, if there exists 3
sufficient information to estimate with reasonable accuracy the approxi-
mate distribution in energy of the neutrons, the incident number of g
neutrons per square centimeter equivalent to one rem may be estimated g
from the following table:

Neutron Flux Dose Equivalents

Number of neutrons per square Average flux to deliver

(neutrons /cm',in 40 hours
100 millirem gNeutron energy centimeter equivalent to a

per sec.) 5(Mev) dose of I rem
2(neutrons /cm )

Thermal 970 x 106 670
60.0001 720 x 10 500

0.005 820 x 106 570
60.02 400 x 10 280

0.I 120 x 106 go
6

0.5 43 x 10 JO
61.0 26 x 10 18

|2.5 29 x 106 20
6

5.0 26 x 10 18 m
67.5 24 y 10 17
610.0 24 x 10 17
6

10 to 30 14 x 10 10

_ . _ - - _ . - -

A. l . 3 Unit s o f Rad ioac t ivity . Radioactivity shall be measured in terms of

curies. A curie is that quantity of radioactive material which decays
at the rate of 3.7 x 1010 disintegrations per second or 2.2 x 1012 dis-
integrations per ninute. A commonly used submultiple of the curie is B

dps = 2.2 x 10 g6the microcurie ( Ci). One uCi = 1x 10-6 Ci = 3.7 x 104
dpm.

$A-2 -O
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A.1.4I A.1.4 Exemgtions.

I (a) General Provision. The Ager.cy may, upon application therefor or upon its
own initiative, grant such exemptions or exceptions from the requirements
of these regulations as it determines are authorized by law and will not
result in undue hazard to public health and saf ety or property.

(b) Carriers. Common and contract carriers, freight f o rwa rde rs , and ware-
housemen, who are subject to the rules and reWations of the U.S.

I Department of Transportation or the U.S. Postal dervice (39 CFR Parts 14
& 15), are exempt from these regulations to the extent that they trans-
port or store sources of radiation in the regular course of their carriage
for another or storage incident thereto. Private carriers who are subjerI to the rules and regulations of the U.S. Department of Transportation are
exempted from these regulations to the extent that they transport sources
of radiation. Common, contract, and private carriers who are not subj ec t

g to the rules and regulations of the U.S. Department of Transportation or

El the U.S. Postal Service are subject to applicable sections of these
regulations

(c) U.S. Energv Research and Development Administration ecatractors and U.S.
Nuclear Regulato ry Commission contractors. Any U.F. Energy Research and
Development Administration cont cactor or subcontractor and any U.S.

I Nuclear Regulatory Commission ccatractor or subcontractor of the following
categories operating within this State is exempt from these regulations
to the extent that such cont ractor or subcontractor under his contract
receives, possesses, uses, transfers or acquires sources of radiation:

(1) Prime contractors performing work for the Energy Research and
Development Administration at U.S. Government-owned or controlled

I sites, including the t ransportation of sources of radiation to or
f rom such sites and the per fo rmance of cont ract services during
temporary interruptions of such transportation;

(2) Prime cont ractors of the Energy Research and Development Adminis-
tratioa performing research in, or development, manufacture,
storage, testing or t ransporta t ion of , atomic wt apons or components
thereof;

(3) Prime contractors o f the Energy Research and Development Adminis-
tration using or operat ing nuclear reactors or other nuclear devices
in a United States Government-owned vehicle or vessel; and

(4) Any otaer prine contractor or subcontractor of the Energy Research

I and Developnent administration or of the Nuclear Regulatory
Commi% ion when the State and t he Nuclear Regulatory Commission
jointly determine,
(i) that, the exemption of the prime contractor or subcontractor isI authorized by law, and
(ii) that, under the terms of the contract or subcontract, there is

adequate assurance that the work thereunder can be accomplished
without undue risk to the public health and saf ety.

I A-3
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A.1.5

A.I.5 Records. Each licensee and registrant shall maintain records showing
the receip_, t ransf er, and lisposal o f all sources of radiation. All
records required by these :egulations shall be maintained indefinitely
unless otherwise specified in these re g u la t ion s .

A.I.6 Inspections.

(a) Fach licensee and registrant shall af ford the Agency at all reasonable
times the opportunity to inspect sources of radiation and the premises
and facilities wherein such sources of radiation are used or stored, g
and tie cooperation and assistance of the registrant or licensee, or gi

his staff, if needed.

(b) Each iicensee and registrant shall m.ike available to the Agency far
Inspection, upon reasonable notice, records maintained pursuant to *

these regulations.

A.I.7 Tests. I:ach licensee and re>;ist rant shall perform upon instructions
from the Agency, or shall permit the Agency to per form such reasonabic
tests as the Agency deems appropriate or necessary including, but not
limited to, tests of:

(a) Sources of radir lon;

(b) racilities wherein sources of radiation are used or stored;

(c) Radia t ion detec t ion and nonitoring instruments; and

(d) Other equipment and devices used in connection with utilization or
storage of licensed or registered sources of ra liation.

A.I.8 Additional Requirements The Agency may, by rule, regulations, or order,
impose upon any 1icensee or registrant such requirements in addition to
those established in these regulations as it deems appropriate or
necessary to minimize danger to public health and safety or property.

A.l.9 Violations. An inj unct ion or other court order may be obtained prohibit-
ing any violation of any provision of the Act o r any regulation or order g
issued thereunder. Any person who willfully violates any provision of g
the Act or any regulation or order issued thereunder may be guilty of a
misdemeanor and upon conviction, may be punished by fine or imprisonment
or both, as provided by law.

A. I .10 Cormun ica t ions . AlI corrunications and reports concerning these
regulations, and applications filed thereunder, should be addressed to
the Agene at its office located at:

Division of Occupaticnal Health
and Rad ia tion Cont rol,

206 Cannon Building W
75 Davis Street
P-'ridence, Rhode Island 02908

,P"c,
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I
A.2

A.2 PERMISSIBLE DOSES, LEVELS, AND CONCENTRATIONS

A. 2.1 Exposure o f Ind ividuals to Radiation in Controlled Areas.I _

(a) Except as provided in paragraph (b) of this scetion, no licensee or
registrant shall possess, use, receive, or transfer sources of radiation

I in such a manner as to cause any individual in a controlled area to
receive in any period of one c'lendar quarter f rom all sources of radi-
ation in the licensee's or registrant's possession a dose in axcess of
the limits specified in the following table:

Rems per calendar quarter
1. lihole body, head and t runk; ac t ive

I blood-forming organs, lens of eyes;
or gonads 1 1/4

2. liands and f orea rms; feet and ankles 18 3/4
3. Skin of whole body 7 1/2

#
(b) A licensee or registiant may permit an individual in a controlled area to

receive a dose to the whole body greater than that permitted undc-
paragraph (a) of this sectfon, pre ided:

.

(1) During any caleadar quarter the dose to the whole body from sources
of radiation in the licensee's or registrant's possession shall notI exceed 3 rems; and

(2) The dose to the whole body, when added to the accumulated occupational
| dose to the whole body. shall not exceed 5 (N-18) rems where "N"
L equais the individual'- a >;e in years at his last birthday; and

(3) The licensee or registrant has determined the individual's accumu-I lated occupational dose to the whole body on Agency Form RCA-2 or
on a clear and legible record containing all the information required
in that forn. and has otherwise complied with the requirements of

I Section A.2.2. As used in paragraph (b), " dose to the whole vody"
shall be deemed to include any dose to the whole body, gonads, active
blood-forming o rgans, head and trunk, or lens of eye.

A.2,2 Determinat_fon_ of Accomplated_ Dose

(a) This section contains requirements which must be satisfie i by licensees

I or registrants who propose, pursuant to A.?.1 (b), to permit individuals
in a controlled area to receive exposure to radiation in excess of the
limits specified in A.J.1 (a).

(b) Before permitting any indivi. dual in a controlled area to receive exposure
to radiation in excess of the limits specif ud in A.2.1 (a),-each
licensee or registrant shall:

(1) Obtain a certificate on Agency form RCA-2 or on a clear and legible
record containing all the information required in that form, signed
by the individual, showing each period of time after the individualI attained the age of 18 in which the individual received an
occupational dose of radiatfon; and

I A-5
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A.2.2 (b) (2)

(2) Calculate on Agency Form RCA-2 in accordance with the instructions
appearing therein, or on a citar and legible record containing all
the inrormation required in that form, the previously accumulated
occupational dose received by the individual and the additional W
dose allowed for that individual under A.2.1 (b).

(c) (1) In the preparation of Agency Form RCA-2 or a clear and legible g
record containing all the information required in that form, the g
licensee or registrant shall make a reasonable effort to obtain
reports of the individual's previous accumulated occupational dose.
For each period for which the licensee or registrant obta ins such Wreports, he shall use the dose shown in the report in preparing the
form. In any case where a 1icensee or registrant is unable to obtain
reports of the ,ndividual's occupational dose for a previous complete
calendar quarter, it shall he assumed that the individual has received
the oc cupat ional dose specified in whichever of the following columns
apply:

Column 1 Column 2

Assumed dose in rems Assumed dose in rems

Part of Body for calendar quarters for calendar quarters

prior to January 1, 1961 beginning on or af ter
January 1, 1961

W
Whole body, gonads, active
blood-forming organs, head
6 trunk, lens of eye 3 3/4 1 1/4

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

(2) The licensee or registrant shall retain and preserve records used in g
preparim; Agency Form RCA-2 until the Agency authorizes their dispo- g

sition. If calculation of the individual's accumulated occupational
dose f or all period s prior to January 1, 1961, yields a result higher
than the applicable accumulated dose value for the individual as of "
that date, as specified in pa ra graph A. 2.1 (b), the excess may be
disregarded.

I
I
I
I
I
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A. 2.1

A. 2. 3 Exposure of Individuals to Concentrations of Rad'.oactive Materials in Air
in Restricted Areas.

I (a) No licensee sha ll possess, use, or transfer radioactive material in such a
manner as to permit any individual in a rest rict ed area to inhale a quantity
of radioactive material in any porlod of one calendar quarter greater thanI the quant it y which would resul t from inhalation for 40 hours per week for
13 weeks at unit orm concent rat ions of radioactive material in air specified
in Append ix A. Table I, Column 1. I+2*l if the rad ioac tive mat erial is of

I such form that intake by absorption through the skin is likely, ind iv id ua l
exposures t o rad ioac t ive ma t er ia l shall be controlled so that the uptake of

radfoactive materfal hv any organ from either inhalat ion or absorntion or
both routes of Intake 4,5 in any calenaar quarter does not exceed that whichI would result from Inhaling such radioacttvt- material for 40 hours per week
for 13 wee' s a t un i f orm concent rat ions speci fied in AppeM ix A, Table I,

Column 1.

1 . - - . . .
-.

I Since the concentrat ion specilled for t r i t itua ox id e vapor assumes equa l intakes

hv skin absorption and inhalation, the total intake permitted is twice that
which would result from inhalation alone at the concentration specified in
il 1S in Appendix A, Table I, Column 1 tor 40 hours per week for 13 weeks.

'

ior radon-222, the Iimiting quantity 1: that inhaled in a period of one calendar
vear. For radioactive materials designated "Sub" in the " Isotope" column of the
table, t he concent rat ion value specifled is based upon exposure to the material
as an external rad iat ion source. I nd iv idua l exposures to these materials may
he accounted f or as pa r t of the limitation on individual dose in A.2.1. These
nuelfdes shall be subject to the precautionary p r oc edi.r es required by A.2.3 (b).I 3'!ultiply the concent rat ion va lues specified in Appendi: A, Table I, Column 1,
hv 6.3 x 108 ml to obtain the quarterly quantity limit. Multiply the concen-

I t ra t ion va lue specified in Append ix A. Table i, C,lumn 1, by 2.5 x 109 m1 to
obtain the annua l quant it v limit for Rn-222-

' 4 i anit icant intake bv investien or inject ion is presumed to occur only as aI result o f c ircurm tanc e: such as accident, ina <iv e r t en c e , poor proc edure, or
;iuilar special cond it ions. S"'h intakes must he evaluated and accounted for
hv t ec hniques and precedurea a may be appropriate to the circumstances of

I the accurrence. D: po su r e n so esaluated shall he included in determining

chether the l imi t at ion on individual exposures A.2.3 (a (1) has been exceeded.t

Negulatory guidance on assesent of i nd i v id ua l intaket of radioactive materialI is given in Rnula t orv Guide 8.u. " Acceptable Concept s, Models, Equations and
h somptions for a Bioasiav Pro a r,m. " ; ingle copies of which are available from

t he Ratilat ion Control Agency, 20h Cannon Bu i ld ing, Davis Street, P rov id enc e , RI

02908, upon written request.

I
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I
A. 2. 3 (a) (2)

(2) No licensee shall possess, use, or transfer mixtures of U-234, U-235
and U-2 38 in soluble form in such a ma nn c r a s to permit any ind iv id ua l

in a restricted area to inhale a quantity of such material in excess
of the ir.t a kc 'imits specified in Append ix A, Table I, Column 1 of
this part. If such soluble uraniim is of a fora such that absorption
through the skin is likely, indi idual exposur es to such material shall
he controlled so that the uptake of such materia.1 by any organ from g
either inhalat ion or absorpt ion or both rout es of intake 4 does not g
exc eed t ha t which would result trom i nha l i n g such material at the

limits specified in Appendix A, Table 1, Column 1 and footnote 4
thereto.

(3) For purposes of determining compliance with the requirements of A.2.1
the licensee shall use suitable measurements of concentrations of g
rad ioac t ive mat er ia ls in air for detect ing and evaluating airborne 3
rad ioa c t i v i t y in restricted areas and in addition, as appropriate

shall use measurements of rad ioact ivit y in the body, measurements of
radioactivit y exc reted f rom the body, or any combination of such
measurements as may be necessary for timely detection and assessment
of individual intakes of radioactivity by exposed individcals. It

gis assumed that an ind iv idua l inhales rad ioac t ive material at the
airborne concentration in which he is present unless he uses respi- g
ratory protective equipment pursuant to A. 2. 3 (c ) . When necessary,
intakes less than those which vould result from inhalation for 2 hours
in any one day or for 10 hours in any one week at uniform concentrations
specified in Appendix A, Table I, Column I need t.ot be included in
such assessment , provided that for any assessment in excess of these
amo tnit s t he ent ire amaunt is included.

(h) (I) The licensee shall, as a precautionary procedure, use process or other
engineering controls, to the extent practicable, to limit concentrations
of radioactive materials in air to leve;s below those which delimit

an alrhorne rad ioac t ivity area as def ined in A. 3. 3 (d) (2).

(2) When it is impracticable to apply process or other engineering controls g
to limit concent rations of radioactive material in air below those 3
defined in A.3.3 (d ) (2), other precautionary procedures, such as
increased surveillance, limitat ion of working; times, or provision of
respiratory protective equipment, shall be used to maintain intake of
radioactive material by any individual within any period of seven
consecutive days as far below that intake of radinctive material which
would result from inhilation of such material for 40 hours at the

h4
Significant intake by ingeotton or injection is presumed to occur only as a g
result of circumstances such as acc ident, inadvertence, poor procedure, or
similar spec ial conditiens Such intakes must be evaluated and accounted for
by techniques and procedures as may he a ppropr iat e to the circumstances of
the occurrence. I'xposuren so evaluat ed sha l l he included in determinin,,
whether the limitation on i nd i v id ua l exposures A.2.3 (a) (1) has been exceeded.

I
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I
A.2.3 (b) (2)

at the unitorm concentrations specified in Appendix A, Table I,

I Column I as is reasonably achievable. Whenever the intake of radio-
active naterial by any individual exceeds this 40-hour control
measure, the licensee shill nake such evaluations and take such
actions as are nec essa ry to assure against recurrence. The licensee
shall mainta in records of such occurrences, evaluations, and actions
taken in a clear anJ readily ident if iable form suitable for summary
review and evaluation.

(c) When respiratory protectiva equipment is used ta limit the inhalation of
airborne rad ioac t ive nu t er ial pursuant to A.2.3 (b) (2), the licensee nuy
ma k e allowance for such use in est ima t ion exposur es of ind iv idua l s to such
materials provided that such equipment is used as stipulated in Regulatory
Guide 8.15, " Acceptable Programs for Respiratory Protection."6

I (d ) Not wit hst and ing the provision" of A. J.1 (b) .nni (c), the Agency may impose
further restrictions

(1) on the extent to which a licensee may ma ke a l lowance for use ofI respirators in lieu of provision of process, con ta inmen t , ventilation,
or other engineering controls, it application of such controls is
found to be practicable; and

'

(2) as might be necessary to assure that t he respiratory protec tive program
of the licensee is ad eq ua t e in limit ing exposures of personnel to air-
borne rad ioac t Ive ma ter ia l s.

(e) The 1icensee shal1 notify, in writing, the Agency at 1 east 30 days before
the date that respiratory protective equipnent is first used under the
provisians of this section.

(f) A licensee who was authorized to make alle wee for use of respiratory
protective equipment prior to (the effective late of this regulation)
shall bring his respiratory prot ec tive program into conformance with the

requirements of A.2.3 (c) within one year of that date, and is exempt
from the requirements of A.2.1 (e).

A.',4 ljxposure o f Blinors

(a) No licensee or regist rant shall possess, use, or transfer sources ofI rad ia t ion in such a manner as to cause any individual within a controlled
area, who is under 18 vears of age, to receive in any period of one
calendar quarter from all sources of rad iat ion in such licensee's or

I registrant's possession a dose in excess of 10 percent of the limits
specified in the table in A.2.1 (a ) .

I . - - - . - - - - - . - -

6
Single copies of Regulatory Gu ide 8.15 are ava ilable f rom the Rad ia t ion Cont rol

Agency, 206 Cannon Building, lu c i :, Street, Providence, RI 02908, upon written
reque<t.

I
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I
A.2.4 (b)

(b) No licensee shall possess, use, or transfer radioactive material in such
a manner as to cause any individual within a controlled area, uho is under
18 years of age, to be exposed to airborne rad ioactive material in an
average concentration in excess of the limits specified in Appendix A,
Table II, of this part. For purposes of this paragraph, concentrations
riay be averaged over periods not greater than a week.

(e ) The provisions of A. L 1 (b) (2) and A.2.1 (c) shal l apply to exposures
subject to A . 2. . (b) except that the references in A.2.3 (b) (2) and
A.2.3 (c) tc Appendix A, Table 1, Column I shall he deemed to be ref er-
ences to Append ix A, Table II, Column 1.

A. 2. 5 Pe rm i ss i b l e _L_ev_e l_s__o f 1:ad_ia_t_i_o_n_.f_r o_m_ _Ex t_e r_na l Sourc es in Uncontrolled- _

(a) Except as authorized by the Agency pursuant to paragraph (b) of this
section, no licensee or registrant shall possess, use, or transfer sources g

gof radiation in such a manner as to create in any uncontrolled area from
such sources of rad ia t ion in his possession:

(1) Rad ia t ion levels which, it an inuividual were continuously present |
in the area, could result in his receiving a dose in excess of two 5
millirems in any one hour < or,

(2) Radiation levels which, il an individual were continuously present
in the area, could result in his receiving a dose in excess of 100
millfrems in any seven < onsecut Ive days

(b) Any person may apply to the Agency for proposed limits upon levels of
radiation in uncontrolled areas in excess of those specified in paragraph

(a) of this section resulting from the applicant's possession or use cf g

Bsources of radiation. Such applicat ions should include information as t
ant ic ipa t ed avera ae rad iat ion levels and anticipated occupancy times for
each uncontrolled area involved. The Agency will approve the proposed
limits if the applicant demonstrates to the satisfaction of the Agency |
that the proposed limits are not likely to cause any individual to receive E
a dose to the whole body in any period of one calendar year in excess of

O.5 rem.

A. 2. 6 Conc ent ra t ions o f Rad ioa c t ive Ma t er ial s in Effluents to Uncontrolled
Areas.

(a) i licensee shall not pos wss, use, or transfer radioactive material so
as to release to an uncont rolled area radioactive material in concen-
trations which exceed the limits specified in Appendix A, Table II of

I It is the intent of this section to limit radiation levels so that it is un-
1ikely that individuals ir. unrestricted areas wou'd receive a dose to the |
whole body in excess of 0.5 ren in any one year. If in specific instances, su

it is determined by the Agency that this intsnt is not met, the Agency may,
pursuant to A.l.8 impose such additional requirements on the licensee ot
registrant as may be necessarv to meet the intent.

A-10
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A.2.6 (a)

this part, except as authorized pursuant to section A.4.2 or paragraph (h)
of this section. For purposes of this section concentr,tions may be a v e r a . ,ed
over a period not greater than one year.

(b) An application for a 1icense or amendment may include proposed limits higher
than those specified in paragraph (a) of this section. The Agency willI approve the proposed limits if the applicant demnustrates:

(1) That the applicant has made a reasonable effort to minimize t he rad io-
activity contained in effluents to uncontrolled areas; and

(2) That it is not likely that rad ioac t ive mat eria l d ischarged in the
effluent would result in the exposure of an ind ividual to concentrations

I of radioactive material in air or wat er exceeding the limits specified

in Appendix A, Table II of this part.

(c ) An application for higher limits pursuant to paragraph (b) of this sectionI shall include information demonstrating that the applicant has made a
reasonabic effort to minimize the concentrations of radioactive materials
discharged in ef fluents te uncontrolled areas, and shall include as pert inent:

ID (1) Information as to flow rates, total volume of effluent, peak concen-
tration of each radionuclide in the effluent, and concentration of
each radionuclide in the effluent averaged over a period of one year

I at the point where the effluent leaves a stack, tube, pipe or si: ilar
conduit;

(2) A description of the properties of the effluents, inc lud ing chemica l
composition; physical characteristics, includ ing suspended solids
content in 1Iquid offluents, and nature of pas or aerosol for air
effluents; the hydrogen ion concentrations (pH) of liquid effluents;
and the size range of particulates in ef fluents released into air.

(3) A description cf the anticipated human occupancy in the uncontrolled
area where the highest concentration of radioact ive material from

I the effluent is expected. In the case of a river or stream, a

description of wat er uses downst ream f rom the point of release of the
effluent is requ ired. In the case o f a bod y o f wa t er ot her t han a

I river or stream, the Agency may require a more detailed description

of the water uses.

(4) Information as to the highest cencent rat ion of each radionuclide in

I an uncontrolled area, inc luding ant ic ipa ted c oncent rat ions averaget.
over a period of one year, in air at any point of human occupancy;
or in water at points of use downstream from the point of release of

the effluent.

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

(6) A description of the environmental monitoring equipment, inc l ud ing
sensitivity of the system, and procedures and calculations to determine
concentrations of radionuclides in the uncontrolled area and possible

reconcentrations of radionuclides.

(7) A description of the waste treatment facilities and procedures used
to reduce the concentration of radionuclides in effluents prior toI their release.

I A-11
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A . 2 . (, (d)

(d) For the purposes of this section, the concentration limits in Appendix
A, Tahle II of this part shall apply at the boundary of the controlled
area. The concentration of radioactive material discharged through a
stack, pipe or similar conduit may be determined with respect to the E
point where the material leaves the conduit. If the conduit discharges g
within the controlled area, the concentration at the houndary may be
determined by applying appropriate factors for dilution, dispersion, or
decay between the point of discharge and the boundary.

(e) In addition to limiting concentrations in effluent streama, the Agency
may limit quantities of radioactive materials released in air or water g
during a specified period of time if it appears that the daily intake of 5
radioactive material f rom air, water, or .ood by suitable sample of an
exposed population group, averaged over a period not exceeding one yea r,
would otherwise exceed the daily intake resulting f rom continnous exposure |uto air or water containing one-third the concentration of radioactive
materials specified in Appendix A, Table Il of this part.

(f) The provisions of this section do not apply to disposal of radioactive
material into sanitary newerage systems, wh.ch is governed by A.4.3.

A.2. 7 Orders Pequiring Furnishing o f Bio-assay _ Services. Where necessary c
desirable in order to aid in determining the extent of an individual's =

exposure to concentrations of radioactiv? naterial, the Acency may
incorporate license provisions or issue an order requiring a licensee or g
registrant to make available to the individual appropriate bio-assay g
services and to furnish a copy of the reports of such services to the
Agency.

A.3 PRECAUTIONARY PROCEDURES

A.3.1 Surveys.

(a) As used in this part, " survey" means an evaluation of the radiation
hazards incident to the production, use, release, disposal, or presence
of sources of radiation under a specific set of conditions. When
appropriate, such evaluation includes a physical survey of the location
of materials and equipment, and measurements of levels of adiation or
concentrations of radioac tive mater ial p rese:.t .

(b) Each licensee or registrant shall make or cause to be made such survey as
may be necassary for him to comply with this part.

A.3.2 personnel Monitoring.

(a) Each licentee or registrant shall supply appropriate personnel monitoring
equipment to, and shall require the use o. such equipment by: ..

(1) Each individual who enters a controlled area under such circumstances
that he receives, or is likely to receive, a dose in any calendar
quarter in excess of 25 percent of the applicable value specified "

in A.2.1 (a).

I
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A.3.2 (a) (2)

who ent ers a controlled area(2) Each individual under 18 yea r: oi om
under such circumstances that he receises. or is likelv to receive,
a dose in any calendar <piart er in excess of 5 percent of the appli-
cable value specified in A.2.1 (a).

(3) Each individual who enterr a high radiation area.
means devices designed to be vorn or(b) " Personnel monitoring equipment"

carried by an individual for the purpose of est icat ing the dose received
(e.g., film badges, thermoluminescent dosimeterr (TI.Ds ) , pocket chambers,
pocket '. a s ime t e r s , film rings, etc.).

(c) " Radiation area" means any area, accessible to Individuals, in which
there exists radiation at such levels that a malor portion of the bodyI ciuld receive in any one hour a dose in excess of 5 millirem, or in any
5 consecutive days a dose in excess of 100 millirem.

(d) "lligh radiation area" means any area, acceasible to ind iv idua ls , in
which there exists radiation at such levels that a rujor portion of the
body could receive in any ene hour a dose in excess of 100 milli ren.

A.3.3 Clution Si_gns, Labels and S Mnals.t

(a) General. Except as otherwise authorized by the Agency, symbols prescribed

I by this sect ion shall use the convent ional radiation caution colors
(magenta or purple on yellow background). The symbol prescribed by this

as illustrated insection is the conventional three-bladed design,

Appendix C of this part. In addition to the content of signs and labels

I prescribed in tl.is section, a licensee or regist rant may provide on or
near such signs and labels any addit ional iniormation which may be
appropriate in a iding individuals to minimize exposure to radiation.

(b) Radiation Areas. Each radiation area shall be conspicuously posted with
a sign or signs bearing the radiation caution symbol and the words:

I ,

CAUTION'

RADI ATION AREA

(c) liigh Radiation _ Areas.

(1) Each high radiation area shall be conspicuously posted with a sign
or signs bearing t he radiat ion caut ion symbol and the words:

2CAUTION

f(IGil RADI ATION AREA

(2) Each entrance or access point to a hinh radiation area shall be:

(i) Equipped wit h a cont r ol device which shall cause the level ot
radiation to be reduced below that at which an individual might
receive a dose of 100 millirems in I hour upon entry into the
area; or

_
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A.3.3 (c) (2) (ii)
h olpml with a i nnt rol dev ice whic ..ha l l energive a conspicu-(ii) i

ou.1; visible or audible a l a ri- ;i nna l in unch 7 iunner that the

ind iv id ua l entering the high r.nliat ion area and t he licensee or

a supervisor of the act ivity are made aware ut the entry; or

(iii) Maintained loc ked except during periods when access to the area
is required, with positive control over each ind tvidua1 ent rv.

(3) The controls required by subparagraph (2) of this pa ragraph sha ll be
estahlished in such a way t ha t no indiviJuaI wilI he prevent ed tron

leaving a high radiat ion a rea .

period of 30(4) In the case of a high radiat ion are, est2hlished for a
days or less, d irec t surveillance to prevent unauthoriecd entry uy
be substituted f or the above cont rol 3

(5) Any licensee or registrant may apply to the Agency for approval el
methods not included in subparagraphs (2) and (4) of this paragraph
for controlling access to high radiation areas The Agency will

approve the proposed alternat ives if the l ic ensee or registrant
demonstrates that the alternat ive methodr of control will prevent
unauthorized entry into a high radiation area, and that the require-
ment of subparagraph (i) of this paragraph is met.

(6) Each area in which t here may exist r ad ia t ion levels in excess of WO
l thatrems in one hour at one meter from a sealed radioactive source

"is used to irrad ia t e ma t er ia l s shal1:

(1) have each ent rance or access point equipped with entry control g
devices which shall function automatically to prevent any 3
individual f rom inadvertentlv entering the area when such
radiatien levels exist; permit deliberate entry into the area
only af ter a control device is actuated that shall cause the
rad ia t ion level within t he a rea , from the sealed source, to be =

:xdaced below that at which it would be impossible for an indi-
vidual to receive a dcse in excess of 100 mrem in on2 hour; and g
prevent operation of the nource if the source would produce g
rad ia t ion levels in the area that could result in a dose to an
individual in excess of 100 ncem in one jour. The entry control

devices required by A. 3. 3 (c) (6) shall be established in such
=a wa y t ha t no ind ividual will he prevented from leaving the area.

I Does not apply to radioactive sources that are useil in teletherapy, in radio-
in completely self-shielded irrad ia t ors in whic h the source is Nt h

-

;raphy, or
stored and operated within the same shield ing radiat ion barrier and, in the
designed configuration of the irradiator, is always physically inaccessible a

to any individual and cannot create high levels of radiation in an area that
is accessible to any ind iv id ua l . A.3.3 (c) (6) also does not apply to sources

f rom which the radiation is incidental to some other use nor to nuclear react or
generated radiation other than radiat ion f rom hyproduct , source, or special
nuclear materials that are used in sealed sources in non-seli-shielded
irradiators. I
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I
A. 3.1 (c) (6) (ii)

'

(ii) He equipped with additional control devices such that upon
f ailure of the entry cont rol device:, to function as reipiired
by A. 3. 3 (c) (6) (i) of this sec t ion the radiation level within
the area, from the sealed source, shall be reduced below that
at which it would he possible for an individual to receive a
dose in excess of 100 mrem in one hour, and visible and audible

I alarm signal- shall be generated to make an individual attempting
to enter the area aware of the hazard and the licensee or at
least one other individual, who is f amiliar with the ac tivity
and prepared to render or summon a ssist ance, aware of suchI failure of the entry control devices.

(iii) Be equipped with cont rol d evices such that upon failure or

I removal of physical radiation barriers other than the source's
shielded storage container the radiation level from "e source

shall be rejuced below that: at which it would be pos- '7 for

an individual to receive a dose in excess of 100 mr- one

I hour; and visible and audible alarm signals shall bu crated

to make potentially affected individuals aware of the hazard
and the licensee or at leadt one other individual, who is
familiar with the ac t ivity and prepared to render or summon

.-

assistance, aware of the f ailure or removal of the physical
barrier. When the shield for the stored source is a liquid,
means shall be provided to monitor the integrity of the shieldI and t o signal, automatica11/, loss of adequate shie2 ding.
Physici radiation barriers that comprise permanent structural
components, such as walls, that have no credible probability

I of failure or removal in ordinary circumstances need not meet

the requirement s o f A. 3. 3 (c ) (6) (iii).

(iv) Be eqalpped with devices t ha t. will aut omatically generate
visible and audible alarm signals to alert personnel in the
area before the source can be put into operation and in
suf fic ient time f or any individ;al in the area to operate a
clearly identified cont rol device which shall be installed in
the area and which can prevent the source from being put into'

operatfon.

(v) Be controlled by use of such administrative procedure and such
devices as aro 'ec essa ry to a ssure that the area is cleared of
personnel prior to each use of the source preceding which use
it might ha ve been possible for an individual to have entered
the area.

(vi) Ee checked by a physical radiation measurement to assure that
prior to the first individual'< entry into the area after any
use of the source, the radiation level from the source in the
area is below that at which it would be possible for an indi-

I vidual to roceive a dose in excess of 100 mrem in one hour.

(vii) llave entry control devices required in A.3.3 (c) (6) (1) of
this section which have been tested for proper functioning

prior to initial operation with such source of radiation on any
dav that operat ions are not uninterruptedly continued from the
previous dav or before resuming oper;it ions a f ter any unint ended
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A.3.3 (c) (6) (vii)

interruption, and for which recor ds are kept of the dates, t ir'e s ,
and results of such tests of function. No operations other than
those necessary to place the source in sa f e condit ion or to g
effect repairs on controls shall he conducted with such source E
unless cont rol devices are functioning properly. The licensee
shall submit an acceptable sc hed u l e for more complete periodic
tests of the ent ry cont rol and wa t ning systems to be established
and adhered to as a condit ion of the license.

(viii) llave those entry and exit portals that are used in transporting
materials to and from t he irradiation area, and that are not
intended for use by individuals, controlled by such devices and
administrative procedures as are necessary to physically protect
and warn against inadvertent entry by any individual through
such portals. Exit portals for processed materials shall be
equipped to detect and signal the presence of loose rad'ition
sources that are carried toward such an exit to automat i : ally
prevent such loose sources f rom being carried out of the area.

(7) Licensees with, or applicants for, licenses for radiation sources that
are within the purview of A.3.1 (c) (6) of this section, and that must
he used in a variety of positions or in pecul iar locations, such as

open fields or forests, that make it impracticable to comply with
certain requirements of A. 3.1 (c) (6) of this section, and that will g
provide at least an equivalent degree of personr.el prot ec t ion in the g
use of such sources. At least one of the alternative measures must
include an entry-preventing int e rlock cont rol based on a physical
measurement of radiation that assures the absence of high radiation
levels before an individual can gain access to an area where such
source _ are used.

(d) Airborne Ridioactivity Areas. Each airbot ne radioactivity area shall be

conspicuously posted with a sign or signs hearing the radiat ion caution
cymbol and the words

2CAUTION

AIRiiORNi: RADIOACTIVITY AREA

As used in this part, " airborne rad ioac t ivity area" means:

|(1) Any room enclosure, or operat ing area in which airborne radioactive
naterial exists in concentrations in excess of the amounts specified IB

in Append ix A, Table I, Column 1, of this part; or

(2) Any room, enclosure, er operat inn area in which airborne radioactive
material exists in concent rat ions which, averaged over the number of

hours in any week during which individuals are in the area, exceed
25 percent of the amounts spec if led in Appendix A, Table I, Column I,
of t his pa rt.

20r " Danger."

.
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A.1.1 (c)

(e) Add it f ona l Requ i rcryn_ty.

(1) Ea c h a r ea er room in which .iny radiunt ive ma t er ia l, ot her t ha nI natural uranium or thorium, is used or stored in an an:ount e xc eed ing
10 times t he quant it v of r.nlioac t ive mat er tal specifled in Append ix

11 o f this part .e 11 he conspi.nousiv pos t ed w i t h a sign or signs
hearing the i .nl i.it i on e.iu t ion svnhol and the words:

>

Call T I ON -

RAl>IDACT IVE MATERI Al.

(2 Eac h a r ea o r room in which natural uranium or t horium is used or
stored in .in amount exceeding one hundred t imes the quantity

a speeifled in Appendlx 1; o f this part sha11 he conspicuously posted
with a sign or ,igns hearing the r.nliat ion e.iut ion symbol and the
words:

B ,

CAITloN

RADIDACTIVI: MAIERIAL
r

(1 ) Conta f riers.

(1) Except as provided in subparagraph (1) of this paragraph, each
containet or radioact ive ma t er ial sh all bear a durable, clearly
visible lahol ident if ying t% radioactive contents.

(2) A label required pursuant to ahparagraph (1) of this paragraph shall
bear the r.nliat ion caut ion symbol and the words:

CAUTION 2

n. ITIVE MATERIAL.

It sha l l a l so provide suiticient in t o rna t i onl to permit individuals
handling or using the cont a iners, working in the v:einity thereof, to
take precautions to avoid or minimize exposures.

(3) Not w it hs t and ing the provisions of subparagraph (1) of this paragraph,
labelinn is not required:

(i) For conta'ners that c3 not cont a in r id ioac t ive materials in
quantitles nreater than t he applicable quant it les 1isted in
appendix li of this part',

ii) For cor ta iners containing only na t ur a l uranium or thorium in

quant it les na greater t ha n t en times the applicable quant itles
listed in Append ix It of this part;

I
_ _ _ _ . _ _ _ _ _ _ _ . _ . _

'or "Dinger."

IAs appropriate. the i n t e rna t i o" .ill include r.id iat ion levels, kinds 01
naterial, es t ima t e o ! ac t iv it s d.i t e f or which .ic t iv it y i s e s t ima t ed , ute.

A-17
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I
A.1.3 (f) (3) (ill)

(iii) For containers that do ot contain radioactive materials in
concentrations g: eat er t 'ian t he a pp '. icable concent ra t ions listed

in rolumn . ' , Table I, Append i x A of this part;

(iv) For containers when t hey a re at t ended by an ~ individual who taken
the prec aut ions necessary te prevent the exposure of any indi-
vidual to radiation or radioactive materials in excess of the
Iimit s est abl i shed by the regulat ions in this part;

(v) I or conta iner s when they .i t e in transport and packaged and |
labeled in accord.ince wi t h regul.it ions of the Department of 5
Tra nspor t at lon.

(vi) l'or conta iners which are accessible 4 only to i nd iv id ua l s
authorized to ha nd l e or use then, or to work in the vicinity
thereof, provided t hat the content s are ident if ied to suc h

lofividuals by a rtadily available writ ten record; and

(vii) For nanuf act urin;; and process equipment such as piping and

(4) Each licensee shall, prior to disposal of an empty uncontaminated
container to unrestricted areas, remove or deface the radioact ive
material label or otherwise clearly i nd ic a t e that the container no
longer conta ins rad ioac t ive materials.

(g) All .ad iat ion machines sha l l be labeled in a nunner which cautions indi-
v id ua l s that rad ia t . ,n is produced when the machine is being operatod.

A.1.4 r'xceptiocs from Posting Requ.irements. Not wit hstanding the provisions of
A.3.3:

(a) A room or area it not required to be posted v a caution sign because of
the presence of a sealed source, ... ov id ed t he ', 1cvel twelve

inches from the surface of the source container ang does not exc e ed
five millirem per hour.

(b) Caut ion signs m , 't required to be posted at areas or roons containing
rad ioac t ive ma t er t a i s f or periods of less than r ight hours provid ed that :

(1) The materials are constant ly at tent ed durii.g such periods by an indi-
vidual who shall take t he precaut ions necessary to prevent the
exposure af any ind iv id ua l t, radiation or radioactive materials in
excess of the linirs est a bl isbod in this part, and;

(2) Such area or roon is subject to t he licensee's or registrant's control.

(c ) Rooms or other a hospitalt are not required to be posted with
caution signs, and . col of ent rance or access thereto pursuant to.

paragraph A. 3. 3 (c) is not required, because of the nrasence of patients

cen ta ining rad ioact ive mat er ia l pr ov id ed that there are personnel in
attendance who will take t he precaut ions necessary to prevent the exposure
of any individual t o rad iat ion or radioactive material in excess of the g
limit s established in t he regularions in this pert. Q

bo r example, centainer in l oca t ion:, such at- wa t e r- t i l l ed c ana l t, s t ora ge |
vaults, or hot cell > 5
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A. 3. 4 (d)

(d ) A room er other area is not required to be posted with a caution sign,
and control is not required for each entrance cr access point to a room
or other area shich is a high radiation area solely because of the

I presence of radioactive materials prepared for transport and packaged and
labeled in accordance with regulations of the Department of Transportation.

o 5 Instruction of Personnel. Instructions required for individuals working

I in or frequenting any portion of a cont rolled area are specified in
section A.6.3.

A. 3. 6 Storage of Sources of Rad iat ion.

(a) Sources of radiation shall be secured against unauthorized removal from
the place of storage.

(b) Sources of radiation in an unrestricted area and not in storage shall be
tended under the constant surveillance and innediate control of the
licensee or registrant.

A.3.7 Procedures for Picking Up, Receivin:. and Opening Packages.

(a) Each licensee who expects to receive a package containing quantities of
radioactive material in excess of the Type A quantities specified in A.3.7
(c ) (1) shall:
(1) If the package is to be delivered to the licensee's facility by the

8 carrier, make arrangements to receive the package when it is offered
for delivery by the carrier; or

(2) If the package is to be picked up by the licensee at the carrier'sI terminal, make arrangements to receive notification from the carrier
of the arrival of the package, at the time of arrival.

(b) Each licensee who picks up a package of radioactive material f rom a
carrier's terminal shall pick up the package expeditiously upon receiptum

of notification from the carrier of its arrival.

I (c ) Each licensee, upon receipt of a package of radioactive material, shall
monitor the external surfaces of the package for radioactive contamination
caused by leakage of t he radioactive contents, except:

(1) Packages containing no more than the exempt quantity specified in the
following table:

Table of Exempt and Type A Quantitles

Exempt Type A
Transport Group Quantity Limit Ouantity LimitI (in millicuries) (in curies)

I 0.01 0.001
I1 0.1 0.050
III 1 3

IV I 20

h V 1 20

g VI I 1,000

VII 25.000 1,000

Specia l f orn 1 20

. . . . . - . . _ _ .
... _ . -
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I
A.3.7 (c ) (2)

(2) Packages containing no more than 10 millicuries of radioactive
material consisting solely of tritium, carbon-14, sulfur-35 or

iodine-125;

(3) Packages containing oulv rad ioac t ive ma t er ia l as gases or in special
form;

(4) Packages contaiiiig only radioactive material in other than liquid
form (including E-99/Tc-99m generators) and not exceeding the Type
A quantity limit .,pec i f i ed in '. 3. 7 (c ) (1); and

(5) Packages centaining only radionuclides with half-lives of les: than
30 dayn and a t tai ou tity of no more than 100 millicuries.

(d ) The monitori m shall .- % formed au soon as practicable af ter receipt,

but no later tha .'e< ;u - af ter the mekage is received at the
r.m.ived during the licensee's normal working hourslicensee's fat _ ia; .

or eighteen Mu s .# . eiv o af ter normal working hours.

(e) If removable raa. . ive a ntamination in excess of 0.01 microcurie
(22,200 disinteg at cus per minute) per 100 square centimeters of package |
surface is found on the external surfaces of the package, the licensee W

shall immediately notify, by 1) telephone and 2) telegraph, mailgram or
facsimile, the final delivering carrier and the Agency.

(f) Each licensee, upon receipt of a package containing quantities of radio-
active material in excess of the Type A quantities specified in A.3.7 (c)

|(1), other than those transported by exclusive use vehicle, shall monitor
the radiation levels external to the package. The package shall be w
monitored as soon as practicchle after receipt, but no later than three
hours after the package is received at the licensee's f acility if received
during the licensee's normal working hours, or 18 hours if received after
normal working hours. If radiat ion levels are found on the external
surface of the package in excess of 200 millirem per hour, or at three
feet f rom t he ext ernal surface of the package in excess of 10 millfrem per |
hour, the 1icensee sha11 immedlately notify, by 1) telephone and 2) tele- 35

gram, mailgram or facsimile, the final delivering carrier and the Agency.

(g) Each licensee or registrant shall establish and maintain procedures for
safely opening packages in which radioactive material is received, and
shall assure that such procedures are followed and due consideration is
given to special instructions for the type of package being opened.

A.4 WASTE DISPOSAL

A. 4.1 General Requj renent . No licensee shall dispose of any radioactive material
except:

(a) By transfer to an authorized recipient as provided in part C, or

(b) As authorized pursuant to sec t ions A.4. 2, A.4.3, A.4.4, or A.2.6.

8
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E
A.4.2

A.4.2 Method of Obtaining Approval of Proposed Disposal Procedures. Any person
may apply to the Agency for approval of proposed procedures to dispose of
radioactive material in a manner not otherwise authorized in this part.I Each application shall include a description of the radioactive material,
including the quantities and kinds of radioactive material and the levels
of radioactivity involved, and the proposed manner and conditions of

I disposal. The application, where appropriate, should also include an
analysis and evaluation of pertinent information as to the nature of the
environment, including topographical, geological, meteorological, and
hydrological characteristics; usage of ground and surface waters in theI general area; the nature and location of other potentially affected
facilities; and procedures to be observed to minimize the risk of un-
expected or hazardous expouures.

The Agency will not approve any application for a license to receive
radioactive material from other persons for disposal on land not owned
by the State or Federal Government.

A.4.3 Disposal by Release into Sanitary Sewerage Systems. No licensee shall
discharge radioactive material into a sanitary sewerage system unless:

(a) It is readily soluble or dispersible in water; and

(b) The quantity of any radioactive material released into the system by theI licensee in any one day does not exceed the larger of subparagraphs (1)
or (2) of this paragraph:

I (1) The quantity which, if diluted by the average daily quantity of
sewage released into the sewer by the licensee, will result in an
average concentration not greater than the limits specified in
Appendix A, Tabl e I , Column 2, of this part; or

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

(c ) The quantity of any radioactive material released in any one month, if
diluted by the average monthly quantity of water released by the licensee,
will not result in an average concentration exceeding the linits specified
in Append ix A, Table I, Column 2, of this part; and

(d ) The gross quantity of radioactive material released into the sewerage
system by the licensee does not exceed one curie per year;

(e) Tnis sec t ion does not authorize disposal by septic tank or cesspool-type

sewerage system.

Excreta from individuals undergoing medical diagnosis or therapy with
radioactive materials shall be exempt from any limitations contained in
A. 4. 3.

A.4.4 Disposal by Burial in Soil. No 1icensee shall dispose of radioactive
material by burial in soil unless:

I
^~
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A.4.4 (a)

(a) The total quantity of radiocctive materials buried at any one location
and time does not exceed, at the time of burial, 1,000 tires the amount

*
specified in Appendix B of this part; and

(b) Burial is at a minimum depth of four fest; and

|(c) Successive burials are separated by distances of at least six feet and
umnot more than 12 burials are made in any one year.

A.4.5 Treatment or Disposal by Incineration. No licensee shall treat or dispose
of licensed material by incineration except as specifically approved by
the Agency pursuant to sections A.2.6 (b) and A.4.2.

A.5 RECORDS, REPORTS , /.ND NOTIFICATION

A.5.1 Records o f Surveys, Radiation Monitoring, and Disposal.

(a) Each licensee or registrant shall maintain records showing the radiation
exposures of all individuals for whom personnel monitoring is required
under section A.3.2 of this part. Such records shall be kept on Agency
Form RCA-3 in accordance with the instructions contained in that form,

or on clear and legible records containing all the information required
by Agency Form RCA-3. The doses entered on the fcres or records shall
be for periods of time not exceeding one calendar quarter.

(b) Each licensee or registrant shall maintain records in the same units used
in this part, showing the results of surveys required by A.3.1 (b),
monitoring required by A.3.7 (c) and A. 3. 7 (f) and disposals made under |

EWA.4.2, A.4.3, and A.4.4.

(c) Records of individual radiation exposure which must be raittained pursuant g
to the provisions of paragraph (a) of this section and records of bio- g
assays, including the resul:s of whole body counting examinations, made
pursuant to A.2.7, shall be preserved indefinitely, or until such time
as authorized by the Agency. Records which must be maintained pursuant |
to this part may be maintained in the form of microfilm. 9

(d) Records of the results of surveys and monitoring which must be maintained
pursuant to paragraph (b) of this section shall be preserved for two years
after completion of the survey except that the following records shall be
maintained until the Agency authorizes their disposition:

(1) Records of the results of surveys to determine compliance with
paragraph A.2.3 (a);

9 In the absence of persennel monitoring data, records of the results1

of surveys to determine external radiation dose, and

(3) Records of the results of surveys used to evaluate the release of
radioactive effluents to the environment.

(e) Records of dispcsal of licensed material made pursuant to section A.4.2,
A.4.3, or A.4.4 shall be maintained entil the Agency authorizes their

~

disposition.
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A.5.1 (f)

(f) Records which must be maintained pursuant to this part may be the original
or a reproduced copy or microform if such reproduced copy or microform is

8 duly authenticated by authorized personnel and the microform is capable
of producing a clear and legible copy after storage for the period
specified by Agency regulations.

(g) The Agency may grant specific exemptions to the record retention period
requirements of this section.

(h) The discontinuance of a radiation installation, or curtailment of certain
activities, does not relieve the licensee or registrant of responsibility
for retaining all records required by this section. A licensee or

B registrant may, however, request the Agency to accept such records. The
acceptance of the records by the Agency relieves the licensee or registrant
of subsequent responsibility only in respect to their preservation as
required by this section.

A.5.2 Reports of Theft or Loss of Sources of Radiation.

(a) Each licensec or registrant shall report by 1) telephone and 2) reichram,
mailgram or facsimile to the Agency the thef t or loss of any source of
radiation immediately after such occurrence becomes known.

(b) Each licensee who is required to make a report pursuant to paragraph (a)
of this section shall, within thirty (30) days af ter he learns of the loss
or theft, make a report ir, writing to the Agency, setting forth theI following information:

(1) A description of the licensed material involved, including kind,
quantity, chemical, and physical form;

(2) A description of the circumstances under which the loss or thef t
occurred-

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

(4) Radiation exposures to individuals, circumstances under which the
exposures occurred, and the extent of possible hazard to persons in
unrestricted areas;

(5) Actions which have been taken, or will be taken, to recover the
material; and

(6) Procedures or measures which have been or will be adopted to prevent
recurrence of the loss or theft of licensed material.a

(c) Subsequent to filing the written report the licensee shall also report ar.y
substantive additional information on the loss or taeft which becomes
available to the licensee, within 30 days after he learns of such infor-

mation.

8
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A.S.3

A.5.3 Notification of Incidents.

(a) Immediate Notification. Each licensee or registrant shall immediately
notify the Agency by telephone and telegraph of any incident involving
any source of radiation possessed by him and which may have caused or
threatens to cause:

(1) A dose to the whole body of any individual of 25 rems or mor' of
radiation; a dose to the skin of the whole body of any individual
of 150 rems or more of radiation; or a dose to the feet, ankles,
hands, or forearms of any individual of 375 rems or more of radiation;
or

(2) The release of radioactive material in concentrations which, if
averaged over a period of 24 hours, would exce(d 5000 times the
limits specified for such materials in Appendi> A, Table II, or

(3) A loss of one working week or more of the operation of any facilities
affected; or

(4) Damage to property in excess of $100,000.

(b) Twenty-four Hour Notification. Each licensee or registrant shall within g
24 hours notify the Agency by 1) telephone and 2) telegram, mailgram or y
facsimile of any incident involving any source of radiation possessed by
him and which may have caused or threatens to cause: g
(1) A dose to the whole body of any individual 5 rems or more of

radiation; a dose to the skin of the whole body of any individual of
30 rems or more of radiation; or a dose to the feet, ankles, hands,
or forearms of 75 rems or more of radiation; or

(2) The release of radioactive e,terial in concentrations which, if
averaged over a period of 24 houts, wot,1d exceed 500 times the limits
specified for such materials in Appendix A, Table II, or

(3) A loss of one day or more of the operation of any facilities af fected; g
gor

(4) Damage to property in excess of $1,000.
8(c ) Any report filed with the Agency pursuant to this section shall be so

prepared thct names of individuals who nav have received excessive doses
to radiation are stated in a separate part of the report.

A.5.4 Reports of Overexposures and Excessive Levels and Concentrations.

(a) In addition t ' any notificat ion required by 5.3, each licensee shall make
a report in reiting within 30 days to the Agency of:

(1) each exposure of an individual to radiation in excess of the applicable {
limits in A. 2.1 or A. 2.4 (a) or the license; k

irdividual to radioactive material in excess of(2) each exposure of an
the applicable limits in A. 2. 3 (a) (1) , A. 2. 3 (a) (2), A.2.4 (b) or
the license:
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A.S.4 (a) (3)

(3) levels of radiation or concentrat ions of radioactive material in aI restricted area in excess of any 'ther applicable limit in the license;

(4) any int ident f or which not if icalion ie required ',y A.5.3; and

(5) levels of rad iat ion or concentrat ic.. , of radioactive material (whether

or not involving excessive exposure of any ind ivid ual) in an unre-
stricted area in excess of ten times any applicable limit set forth
in this part or in the license. Each report required under this
paragraph shall describe the extent of exposure of individuals to
radiation or to radioact ive material, including estimates of each

g individual's exposure cs required by A. 5.4 (b); levels of radiation
43 and concentrations of rad ioactive mat erial involved; the cause of the

exposure, levels of concentrations; and corrective steps taken or
planned to assure against a recurrence.

(b) Any report filed with the Agency pursuant to this section shall include for
each individual exposed the name, soctal security number, and date of birth,

I and an estimate of the individual's dose. The report shall be prepared so
that this information is stated i: a separate part of the report.

A. 5. 5 Vacating Premises. Each spec if ic licensee shall, no less than 30 daysI before vacating or relinquishing rossession or control of premises which
may have been contaminated with radioactive material as a result of his
activities, notify the Agency in writing of intent to vacate. When deemed

I necessary by the Agency, the licensee shall decontaminate the premises in
such a manner as the Agency may specify.

A. S. 6 Not if icat ions and Report s to I nd iv id ua l s.

(a ) Requirements for not i ficat ions and reports to individuals of exposure to
radiation or radioactive material are specified in A.6.4 of this part.

I (b) When a licensee et registrant is required pursuant to sect ion A. S.4 to
report to the Agency any exposure of an individual to radiation or rad io-
active material, the licensee or registrant shall also notify the indi-
Jidual. Such not ice shall be transmitted at a time not later than the
transmittal to the Agency, and shall comply with the provisions of
section A.6.4 of this part.

A. S. 7 Reports of Personnel Exposure on_ Terminat ion of Employment or Work. When

8 indiv idua l t ermina tes employment with a licensee or registrant subjectan

to A.3.2, or an ind ividual assigned to work in such a licensee's facility,
but not employed by the licensee or registrant, completes his work assign-

h ment in the l icensee's or regis tran t 's f ac ilit y, the licensee or registrant
B shall furnish to the Agency a repart of the individual's exposure to

radiation and rad ioactive mat erial, incurred during the period of employment

8
or work assignment in the licensee's or registrant's facility, containing
information recorded by the licensee pursuant to A.3.1 (a) and A.2.7, or
the registrant pursuant to A.5.1 (a). Such report shall be furnished
within 30 days after the exposure of the ind ividual has been determined by

I the licensee or registrant, or 90 days after the date of termination of
employment or work assignment, whichever is earlier.

-
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A.6

A.6 NOTICES, INSTRt1CTIONS AND REPORTS TO WORKERS; INSPECTIONS

A.6.1 Purpose and Scope. This subpa rt establishes requi- .aents for not ices,

instructions and reports by licensees or regis* 2ats to individuals
engaged in work under a license or registration and options available
to such individuals in connection with Agency inspections of licensees g
or registrants to ascertain compliance with the provisions of the Act 3
and regulations, orders, licenses and certificates of registration issued
thereunder rega rd ing rad iological working condit ions. The regulations

in this subpart apply to all persons who receive, possess, use, own or
transfer radiation sources licensed by or registered with the Agency

pursuant to these regulations.

A.6.2 posting of Notices to Workers.

(a) Each licensee or registrant shall post current copies of the following
documents:

(1) The regulations in this part;

(2) The license, cert ifica te of registration, conditions or documents
incorporated into the 1icense by reference and amendments thereto;

(3) The operat ig procedures applicable to iork under the license or
registration;

(4) Any nc,t ice of violation involving radiological working conditions, g
proposed imposition of civil penalty, or order issued pursuant to g
the Act, and any response from the li;ensee or registrant.

(b) If posting of a document spec if ied in A.6.2 (a) (1), (2), or (3) is not
=practicable, the licensee or registrant may post a notice which describes

the document and states where it may be examined.

(c) Agency Form RCA-1 " Notice to Employees" shall be posted by each licensee
or registrant wherever individuals work in or frequent any portion of a
controlled area.

5
(d) Documents, notice:. or lorms posted pursuant to this section shall appear

in a sufficient number of places to permit individuals engaged in work
under the license or registration to observe them on the way to or from any g
particular work location to which the document applies, shall be con- 3
spicuous, and shall be replaced if defaced or altered.

-

(e) Agency documente posted pursuant to A.6.2 (a) (4) shall be posted within
=2 working days after receipt of the documents from the Agency; the

licensee's or registrant's response, if any, shall be posted within 2
|working days a f t er d ispatch f rom the licensee or registrant. Such

documents shall remain posted for a minimum of S working days or until g
action correcting the violation has been completed, whichever is later.

5
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A.6.3

A.6.3 Instruction s to workers. All individuals working in or frequenting anyI portion of E restricted area shall be kept informed of the storage,
transfer, or use of sources of radiation in such portions of the
restricted area; shall be instructed in the health protection problems

I associated with exposure to radiation or radioactive material, in pre-
cautions or procedures to minimize exposure, and in the purposes and
functions of protective devices employed; shall be instructed in, and
instructed to observe, to the extent within the worker's control, theI applicable provisions of these regulations, licenses, and certificates
of registration for the protection of personnel from exposures to
radiation or radioactive material occurring in such areas; shall be
instructed of their responsibility to report promptly to the licensee or
registrant any condition which may lead to or cause a violation of the
Act, these regulations, licenses, and certificates of registration or
unnecessary exposure to radiation or radioactive material; shall be

B instructed 'n the appropriate response to warnings made in the event of
any unusual occurrence or malfunction that may iuvolve exposure to
radiation or radioactive material; and shall be advised as to the
radiati 'n exposure reports which workers shall be furnished pursuant to
A.6.4 (b); and shall be instructed in the potential hazards of prenatal
exposure to radiation. The extent of these instructions shall be
commensurate with potential radiological health protection problems in
the restricted area.

A.6.4 Notifications and Reports to Individuala.

(a) Radiation exposure data for an individual and the results of any meastre-
ments, analyses, and calculations of radioactive material deposited or
retained in the body of an individual shall be reported to the individualI as specified in this section. The information reported shall include
data and results obtained pursuant to Agency regulations, orders, or
license conditions, as shown in records maintained by the licensee or

I registrant pursuant to Agency regulations. Each notification and report
shall: be in writing; include appropriate identifying data such as the
na c of the licensee or registrant, the name of the individual, and the
individual's social security number; include the individual's exposure

I information; and contain the following statement:

"This report is furnished to you under the provisions of

I Rhode Island Rules and Regulations for the Control of
Rad ia t ion , subpart A.6. You should preserve this report
for further reference."

(b) Each licensee or registrant shall advise each worker annually of the
worker's exposure to radiation or radior :tive material as shown in

records mainta.ted by the licensee or registrant pursuant to A.5.1 (a)
and (c).

5
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A.6.4 (c)

(c) Each licensee or registrant shall furnish to each worker a report of the
worker's exposure to radiation or radioactive material on termination of
employment. Such report shall be furnished within 30 days from the time
of termination, or within 30 days af ter the exposure of the individual
has been determined by the licensee or registrant, whichever is later; g
shall cover, each calendar quarter in which the worker's activities in- E
volved exposure to radiation from radioactive material licensed by, or
x-ray equipment registered with the Agency; and shall include the dates
and locations of work under the license or tegistration in which the
worker participated during this period.

(d) When a licensee or registrant is required pursuant to A.5.4 and A.5.7 to B
report to the Agency any exposure of an individual to radiation or radio- E
active material, the licensee or the registrant shall also provide the
individual a report on his exposure data included therein. Such reports
shall be transmitted at a time not later than the transmittal to the
Agency.

A.6.5 Presence of Representatives of Licenses or Registrants and Workers g
During Inspection. 3

(a) Each licensee or registrant siall afford to the Agency at all reasonable
times opportunity to inspect naterials, machines, activities, acilitics,
premises, and records pursuant to these regulations.

(b) During an inspection, Agency inspectors may consult privately with workers g
as specified in A.6.6. The licensee or registrant may accompany Agency W
inspectors during other phases of an inspection.

(c) If, at the time of inspection, an individual has been authorized by the
workers to represent them during Agency inspections, the licensee or
registrant shall notify the inspectors of such authorization and shall
give the wci ers' representative an opportunity to accompany the inspectors
during the inspection of physical working conditions.

(d) Each workers' representative shall be routinely engaged in work under
control of the licensee or registrant and shall have received instructions
as specified in A.6.3.

(c) Different representatives of licensees or registrants and workers may }
acconpany the inspectors during different phases of an inspection if g
there is no resui ting interference with the conduct of the inspection.
However, only one workers' representative at a time may accompany the
inspectors.

(f) With the approval of the licensee or registrant and the workers' repre-
sentative an individual who is not routinely engaged in work undar control g
of the licensee or registrant, for example, a consultant to the licensee 3
or registrant or to the workers' representative, shall be afforded the
opportunity to accompany Agency inspectors during the inspection of
physical working condit ions.

[Y^~
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A. 6. 5 (g)

(g) Notuithstanding the other provisions of this section, Agency inspectors

I are authorized to refuse to perait accompaniment by any Individual who
Jeliberately interferes with a fair and orderly inspectior With regard
to any area containing proprietary 'nformation, the workers' representative
for that area shall be an Ind iv id ua l previously authorized the licensee
or registrant to enter that area.

A. 6. 6 Consulta t ion wit h Workers Durine Inspections.

(a) Agency inspectors may consult privately with workers concerning matters
of occupational radiation protection and other matters related to appli-
cable provisiens of Agenr regulations, licenses and certificates of
reg is t ra t ion to the extent the inspectors deem necessary for the conduct
of an ef f ec t Ive and t hor. och inspection.

I (b) During t ' .e course of an ina ection any worker may bring priv. ely to thes

attention of the inspector eit her orally or in writing, ar., past or,

present condition which in h.is reason to believe may have c ont r ibut ed to

or caused any violat ion of the Act, these regulations, ense or
'

I certificate of registration conditlan, or any unnecessar exposure of an
i nd iv id ua l to rad iat ion from licensed raJioactive mat. cal or a registered
x-ray system under the l ic ensee 's or registrant's control. Any such notice
in writing shall comply wit h t he requirements of A.6.7 (a).

(c) The provisions of A.6.6 (b) shall not be interpreted as authorization to
d isregard inotructions pursuant A. 6. L

8 A.6.7 Kequests by WorLers for insp_ectigns

I (a) Any worker or representative of workers who believes that a violation of
the Act, these renulations or l icense or cert i f ica te of registration
(onditionn e >. i s t s or h. a occurred in work und r a license or registrat ion
wit h regard to radiologfial working cond i t ions in which the worker is
engaged, ma :. request an in'.pection by giving notice of the alleged
violation to the Agency. .\ny such notice shall be in writing, shall set
forth the spec it ic grounds or the notice, and shall be signed by the

I worker or repre: entatIve et the workers. A copy shall be provided to
the licennee or regi trant bv the Agency no later than at the time of
inspection e: cept that, opun the request of the worker giving such not ice,
his name and the name of i nd iv id ua l s referred to therein shall not appearI in such copy or on any record published, ~!oased, or made available by
the A & nt c. ept fu m"I cause s'own.,

I (b) If, upon receipt of ;uch not ice, the igency Administrator determines that
the complaint r.c e t s the roquirements et forth in A.6.7 (a), and that
there are ream Ale r o n c,' - to believe that the a ll eged violat ion exists
or has occurred, he shall i . ruse an inspection to be made as soon asI practicable, to det erain - i t such alleged violation exists or has occurred.
Inspections purruant to thi- sec t ion need not he limit ed to matters
reterred to in the con pla in t ,

I
I
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A. 6. 7 (c)

(c) No licensee or registrant shall dischr cge or in any manner discriminate
against any worker because such worker has filed any complaint or g
instituted or caused to be instituted any proceeding under these regul- g
ations or has testified or is about to testify in any such proceeding
or because of the exercise by such worker on behal f of himself or others

of any opt ion at f orded by this part.

A.6.8 Inspections Not Warranted; Informal Review.

(a) If the Agency determines, with respect to a complaint under A.6.7, that
an inspection is not warrantt ' 'secause there are no reasonable grounds
to believe that a violation exists or has occurred, the Agency shall

notify the complainant in writing of such determination. The complainant |
may obtain review of such determination by submitting a written statement 5
of position with the Director of Health who will provide the licensee or
registrant with a copy of sucl' statement by certified mail, excluding, g
at the request of the complainant, the name of the complainan.. The 5
licensee or registrant may submit an opposing written statement of
position with the Director of Health who will provide the complainant
with a copy of such statement by cer t if ied mail . Upon the request of g
the complainant, the Director of Health may hold an informal conference 5
in wnich the complainant and the licensee or registrant may orally
present their views. An informal conference may also he held at the g
request of the licensee or registrant, hot disclosure of the identity of g
the complainant will be made only following receipt of written authorization
f rom the complainant. After considering all written or oral views

|presented, the Director of Health shall affirm, modify, or reverse the
determination of the Agency and furnish the complainant and the licensee B
or registrant a written notification of his decision and the reason
therefor.

(b) If the Agency determines that an inspection is not warranted because the
requirements of A.6.7 (a) have not been met, he shall notify the
complainant i n wr i t i n >; o f such determination. Such determination shall |
oc without prcjudice to the ffling of a new complaint meeting the e
requirements of A.h.7 (a).

A.7 COMPhlANCE PROCEDURES

To ensure compliance with these regulations, the Agency shall proceed in
accordance with the provisions of this subpart, as appropriate.

A.7.1 Notice of Violation.

(a) If, upon inspection or inve s t iga t ion , the administrator or his authorized
registrant or licensee has violated any ofrepresentative finds that >

the provisiona of the Act, these regulations, or any rules, orders or
conditions imposed pursuant to the Act, he may issue a written Notice of
Violation to the registrant or licens.e

(b) Each Notice of Violation shall describe the nature of the violation (s),
including a reference to the provision (s) of the law, regulation, rule,

o der or cond it ion allened to have been violated.

I
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I A.7.1 (c )

(c) Each "otice of Violation shall require consent agreement, whereby the

8 registrant or licensee shall provide a written response to the Agency
within ten days of the service of the Notice of Violation. The response

shall specify the corrective actions which the registrant or licensee
I proposes to take, along with an es . mate of the time required to implement

such actions. If the response is acceptable to the Agency, and the consent
agreement is implemente no further action will be taken.,

A.7.2 Order of Abatement. If, upon inspection or investigation, t he adminis-
registrant or licenseetrator or his authorized representative finds that a

has viol ated any of the provisions of the Act, these regulations, or anyI rules, orders or conditions imposed pursuant to the Act, or a consent
agreement, he may issue an Order of Abatement. Also, if a registrant or

licensee fails to respond wiu.ir ten days to a Notice of Violation, the
Agency may issue an Order of Abatement.

(a) Each Order of Abatement shall describe the nature of the violat ion (s),
including a reference to the provision (s) of the law, r e gul a t i o r. , rule,I ordor, condition, or consent agreement alleged to have been violated.

(b) Eich Order of Abatement shall fix a reasonable time for the abrtement of
siolations, which time shall not be later than ten days from the date of

I cervice of the order.

(c) Each Order of Abatement issued under this section shall be prominentlyI posted so as to be conspicuously visible to cmployees and patrons of the
licensee or registrant.

A.7.3 Emergency Authority.

(a) Whenever the administrator finds that an emergency exists requiring
immediate action to protect the public health or welfare, he may issueI an order stating that an emergency exists and requiring that such action
be taken as he deems necessary to meet the emergency Such order shall
be effective immediately.

(M Any person to whom an emergency order is directed shall comply therewith
immediately.

A 7.4 Orders of Suspension, _ModifIcatlon, and Revocatfon.

(a) An order may be issued for mmediate suspension of a registration or
license, or a portion thereof, as necessary to remove an immediate threatI to the health or safety of a regis trant's or licensee's employees or
the public. Non-paymeat of fees beyond the due date may also result in
the suspensi n of a registration or license.

(b) An order for the modification of a registration or lice.oe, in whole or
in part, may be issued as an enforcement sanction, wFen it is determined
that a registrant's or licensee's operations or ac_ivities must beI limited or modified to protect the health, safet' or interest of the

or licensee's employees or the pubalc.registrant's

(c) An order may be issued to revoke a registration or Iicense when

A-ll
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A.7.4 (c) (1)

(1) The reg 7strant's or licensee's performance shows that he is not
qualified to perform the activities covered by the registration or I

Wlicense; or

(2) The registrant or licensee refuses to ccrrect violations; or

(3) A registrant or licensee does not comply with an Order of Abatement,
or

(4) A registrant's or licensee's response to a notice of violation
indicates inability or unwillingness to maintain compliance with
regulatory requirements; or

(5) Any material false statement is made in the application er in any
statement of fact required under these regulations.

A. 7. 5 Agency 11 earings. In any proceeding under these regulations for granting,
suspending, revoking, or modifying any registration or license, or for
determining compliance with or granting exemptions from rules and regu- g
lations of the Agency, the Agency or any person whose interest may be g
affected by the proceeding may request and shall be afforded an opportunity
for a hearing on the record.

A.7.6 Formal Hearints.

(a) Any person aggrieved by a finding or order of the Agency may request a g
hearing before the Director of Health or his authorized represent ^tive, g
at any time within fifteen days after notification. The Director of
Ilealth may affirm the finding or order of the Agency or reverse or modify
it.

(b) Any person to whom an emergency order is directed shall, on application
to the Director of Ilealth, be afforded a hearing within fifteen days. g
On the basis of such hearing, the Director of llealth shall continue such 5
order in effect, revoke it, or modify it.

I
I
I
I
I
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APPENDIX A

CONCENTRATIONS IN AIR AND WATER AB0VE NATURAL BACKGROUND

I - -

LSee notes at end of appendix /

Table 1 Table 1I
Element Column 1 Column 2 L,1umn 1 Column 2

l
(atomic number) Isotope Air Water Air Water

(uc/ml) (uc/ml) (uc/my (uc/ml)

12 6X10-5 8X10-14 2X10-6Actinium (89) Ac 227 S 2X10 II 9X10-3 9X10-13 3X10-4I 1 3X10-
3 3X10-9 9X10-bAc 228 S 8X10-8 3X10 3 -10 -5

I 2X10-8 3X10- 6X10 9X10

Americium (95) Am 241 S 6X10-12 IX10-4 2X10-13 4X10-6
I IX10-10 SX10-4 4X10-12 2X10-5I Am 242 m S 6X10-12 IX10-4 2X10-13 4X10-6
1 3X10-10 3X10-3 9X10-12 9X10-5

Am 242 S 4x10-8 4X10-3 IX10-9 IX10-II I 5X10-8 4X10-3 2X10-9 1X10-4
Am 243 S 6X10-12 gyyg-4 2X10-I3 4X10-6

1 1X10-10 8X10 4 4X10-12 3X10-5
Am 244 S 4X10-6 gygg-1 IX10-7 5) l C -3I -71 8X10 SX10-31 2X10-5 IX10 # 6X10-9 3X20-bAntimony (51) 55 122 S 2X10-7 8X10

-

I 1X10-7 SX10-4 5X10-9 ~X10-5g
g Sb 124 S 2X10-7 7X10-4 SX10-9 2X10 '

'

-5
1 2X10-8 7X10-4 7X10-10 2X10

I -
3X10 2X10-8 IX 10 '4-3

Sb 125 S 5X10-7
1 3X10 . ;10 9X10-10 1X10 4-3

6X10[-3
------ IX10-4 ------Argon (18) A 37 Sub2

-8
2X10 ----- 4x10 ------A 41 Sub

Arsenic (33) As 73 S 2X10 IX10 7X10-8 5X10-4I I 4X10-7 IX10-2 IX10-8 LX10-4
As 74 S 3X10-7 2X10 IX10-8 5X10--3

I 1X10 2X10 4X10-9 SX10-5-7 -3
-b

I As 76 S IX10- 6X10- 4X10-9 2X10
I IX10 6X10-4 3X10-9 2 X 10 -I'-7

As 77 5 5X10-7 2X10-3 2X10-8 8X10-5
-5

1 4X10- 2X10-3 IX10-8 8X10
d

Astatine (85) At 211 S 7X10- 5 X 10 -I' 2X10-10 2X10 /
1 3X10-8 2X10-3 IX10-9 7X10 "

-

-3 -4
Barium (56) Ba 131 S IX10- 5X10 4x10-8 2X10

IX10 2X10'44 X10'jI 4X10[7
I

-

5X10-
. 3X10-bBa 140 S IX10 8X10

I 4X10 7X10 4 IX10-3 2X10-b
II 6X10-4Berkel4um (97) Bk 249 S 9X10-10 2X10-

4X10

-

3X10 9I -

6X10- 5X10 2X10'4

-

6X10-#I IX10- 2X10
Hk 250 S IX10

-6 -8
1 IX10 6X10-3 4X10 2X10-

Beryllium (4) He 7 S 6X10-6 5X10-2 2X10- 2X10-3I -2 -3
I IX10-6 SX10 4X10'3 2X10

A-33
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APPENDIX A

CONCENTRATIONF IN AIR AND WATER f BOVE NATURAL BACXGROUND

/5'ee notes at end of appendix 7

Table 1 Table II

Element Colmo 1 Column 2 Column 1 Column 2
l

(atomic number) Isotope Ai. hater Air Water
(uc/ml) (uc/ml) (uc/ml) (uc/ml)

4X10jBismuth (83) Bi 206 S 2X10-7 IX10_j 6X10
I 1X10-7 1X10 , 5X10 4X10 -5

Bi 207 S 2X10-7 2X10-3 6X10-9 6X10 -I I 1X10-8 2X10' 5X10-10 6X10 3
Bi 210 S 6X10-9 1X10- 2X10-10 4X10-D

Bi 212 S 1X10-
1X10f 2X10-10 4x10-5I 6X10-9

-

I 1X10 ' 3X10- 4X10--

2X10j 1X10- 7X10- 4X10-I
Bromine (35) Br 82 S 1X10 , 8X10- 4X10 3X10 -5

I 2X10-# 1X10-3 6X10-9 4X10

I Cadmium (48) ra 109 S 5X10-8 5X10f 2X10-9 2X10-
-

I 7X10-8 5X10 3X10-9 2X10"-#

Cd 115 m S 4X10-8 7X10- 1X10- 3X10-5
I 4X10-8 7X10-4 1X10-9 3X10

-DI -3 -9
Cd 115 S 2710 7 IX10 8X10 3X10 -5

I 2X10 IX]O- 6X10-9 4X10

Calcium (20) Ca 45 S 3X10-U 3X10-4 1X10-9 9X10-6
I 1X10-7 5X10-3 4X10-9 2X10"5

Ca 47 S 2X10-7 IX10-3 6X10-9 5X10
-

I 2X10-7 1X10-3 6X10- 3X10-5
-12Californium (98) Cf 249 S 2X10 1X10-4 5X10-14 4X10-6I I 1X10-10 7,,g-4 3X10-12 2X10-5

Cf 250 S 5X10-12 4xig 2X10-13 1X10-54

I 1X10-10
7X10 4

3X10-12 3X10-54

Cf 251 S 2X10-12 1X10- 6X10-14 4X10-6
I 1X10-10 8X10-4 3X10-12 3X10-5

Cf 252 S 2X10-11 7X10-4 7X10-13 2X10-5
I 1X10-10 7X10-4 4X10-12 2xig-5g

m Cf 253 S 8X10-10 4X10-3 3X10-Il 1X10-4
I 8X10 .J 4X10-3 3X10-Il 1.'' 10 - 4

-

Cf 254 S 5X10-12 4x10-6 2X10-13 1X10-[

I I SX10-12 4X10-6
2X10 7

1X1013

Carbon (6) C 14 S 4X10-6 2X10-2 1X10- 8X10-4
(CO,) Sub 5X10-5 ------ 1X10-

g Cerium (58) Ce I41 S 4X10-7 3X10-3 2X10-8 9X10-5-------
g I 2X19-7 3X10-3 5X10-9 9X10-5

Ce 143 S 3X10-7 1X10-3 9X10-9 /,X10-5
I 2X10-7 1X10-3 7X10-9 c.X10-5

I Ce 144 S 1X10-8 3'10-4 3X10-10 1X10-5
I 6X10-9 3 X.' 0- 4 2X10-10 1X10-5

Cesium (55) Cs 131 S 1X10-5 7X1T 4X10-7 2X10-32

I
I 491 240

A-34

I



I
APPEND 1X A

CONCENTRATIONS IN AIR AND WATER ABOVE NATURAL BACKGROUND

/jee notes at end of appendix _7

Table 1 Tab?e II

Element Column 1 Column 2 Columr 1 Column 2 |
l

(atomic number) Isotope Air Water Air Water 5

(ue/ml) (uc/ 1) (uc/ml) (uc/ml)

I 3X10'6 3X10-
7

Cs 134 m S 4X10-5 2X10-1 1X10I
9X10 -3

1X1C- eX10
I 6X10-6 3X10-' 2X10-' 1X10-3

Cs 134 S 4X10 8
3X10-i 1X10-9 9X108

-5
1 1X10- 1X101 4X10-10 4X10

Cs 135 S 5X10-7 3X10 i 2X10-8 1X10-4
-

I 9X10-8 7X10 "3 3X10-9 2X10-
Cs 136 S 4X10-[ 2X10- 1X10-8 9X10-

I 2X10 ' 2X10-3 6X10-9 6X10

Cs 137 S 6X10 8
4X10-4 2X10-9 2X10-58

I 1X10- 1X10-3 5X10-10 4X10-5

Chlorine (17) C1 36 S 4X10-7 2X10-3 1X10-8 8X10-5
I 2X10-b 2X10-3 8X10-10 6X10-5

2 9X10-8 4X10 4C1 38 S 3X10-6
IX10 2

4

I 2X10-6 1X10- 7X10-8 4X10-

Chromium (24) Cr 51 S 1X10 6
5X10-2 4X10-7 2X10-35

I 2X10- 5X10-2 8X10-8 2X10-3
Cobalt (27) Co 57 S 3X10-6 2X10 2

1X10-7 5X10-42

I 2X10-7 1X10- 6X10-9 4X10-4
3

Co 58 m S 2X10-5 8X10-2 6X10-7 3X10 3

Co 58 S 8X10-7 6X10 3
3X10-7 2X10-I 9X10-6 2

84X10" 3X10 9
1X10-4

1 5X10-8 3X10 3
2X10- 9X10-5

Co 60 S 3X10-7 1X10- 1X10-8 5X10-5
9 1X10-3 3X10 8

3X10-5IO

9X10j 1X10j 7X10}8 3X10j g
I '^

2X10Copper (29) Cu 64 S

I 1X10 6X10 4X10 2X10 -5
Curium (96) Cm 242 S 1X10-10 7X10 ' 4X10-12 2X10

- ,

I 2X10 7X10- 6X10-12 3X10-5-10

Cm 243 S 6X10 IX10- 2X10-13 5X10-6-I

12I 1X10-10 7X10- 3X10 13
2X10-5

-6
Cm 244 S 9X10-12 2X10-4 3X10 12

7X10
-I 4 3X10- 3X10-5

8X10j
I 1X10- -

I X 10," 2 X10,- 4X10,5Cm 245 S SX10_y
I 1X10 8X10 4X10 3X10

Cm 246 S 5X10-12 IX10- 2X10- 4X10-6
-

1 1X10 8X10-4 4X10 3X10-5
-4 -13 6Cm 247 S 5X13-I' 1X10 2X10

4X10 5
1X10 10 6X10-4 4X10-I 2X10-7

-I#
Cm 248 S 6X10-13 1X10 2X10 4x10-7

III 1X10 4X10-3 4X10-13 IX10-6

8
A-35
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fable 1 'lable 11
Element Column 1 Column 2 Column 1 Column 2

I l(atomic number) Isotope Air hater Air Water
(uc/ml) (uc/mi) (uc/ml) (uc/ml)

I Cm 249 S 1X1G-3 6X10-2 4X10-[ 2X10-3
I 1X10-5 6XiG-2 4X10 2X10-#

-'

Dysprosium (66) Dy 165 S 3x10-6 ixig-q yxif a 4

I 2X10i iX10 : 7X10-8 4x10f
-

4X10-I Dy 166 S 2 X 10 - ', 1X10 SX10-9 4X10-#
-#

- 3I 2X10 ' IX10 4 7X10-9 4X10-5
-IlEinsteinium (99) Es 253 S 8X10-IU 'X10

-

3X10 2X105

I 4 IlI 6X10-10 7X10 4 2X10 10 2X107
Es 254 m S 5X10-9 5X10 -#-

2X10- 2X10
10I 6X10 SX10-4

2X10 13 2X10-5
li -

6X10- 1X10-5Es 254 SI 2X10 10 4X10-
4x10-12 IX10-5I

1X10 10
4X10

-

SX10-4 .X10-Il 3X10-5Es 255 S 5X10 '

I 4X10-{0 8X10-4 IX10-Il 3X10 f
Erbium (68) Er 169 S 6X10 ' 3X10f 2X10'3 9X10I

- - -#

I 4X10-7 3X10 IX10- 9X10
-#

Er 171 S 7X10-$ 3X10-3 2X10-8 IX10-
I 6X10 ., 3X10-3 2X10- 1X10-

-

B
- -3 -8Europis m (63) Eu 152 S 4X10 ', 2X10 1X10 6X10-5
-' -3 - -

(T/2=9.2 hrs)I 3X10 2X10 IX10 ' 6X10I

(T/2=13 yrs) I 2X10-
2X10-3 4X10-10 8X10-#Eu 152 S 1X10
2X10- 6X10-10

8X10 5
bI 4X10_j 6X10j 1 X 10_- 2X10-Eu 154 S

I 7X10 6X10 2X10 2X10-
Eu 155 S 9X10-8 6X10-3 3X10- 2X10'I I 7X10' 6X10-3 3X10-9 2X10-4

Fernium (100) Fm 254 S 6X10j 4X10-3 2X10-9 1X10'
I 7X10 4X10-f 2X10-9 1X10-4

Fm 255 S 2X10-b IX10 6X10-10 3X10-#
-0I -

3XIO " IX10-IC 9".10-
I 1X10-6 1X10-f 4X10-10 3X10-3

Fm 256 S 3X10
-

I 2X10 3X10-5 6X10-Il 9X10-7I Fluo rine (9) F 18 5 5X10 6 2X10-2 2X10,8 8X10-4
I 3X10 1X10 9X10 5X10"

'

Gadolinium (64) Gd 153 S 2X10-7 6X10-3 8X10 2X10-4
-9

I 9X10- 6X10-3 3X10-9 2X10-4I Gd 159 S 5X10-7 2X10-3 2X10-8 8X10-5
I 4X10-7 2X10- 1X10-8 8X10-5

Gallium (31) Ga 72 S 2x10-? 1X10 8X10-9 4X10-5

I -# -9

Germanium (32) Ge 71 S 1X10-5 5X10-2 4X10-
4X10-5I 2X10 IX10' 6X10
2X10-

I 6X1.0-6 5X10-2 2X10-7 2X10-#

8 A-36
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CONCENTRATIONS IN AIR AND WATER ABOVE NATURAL BACKGROUND

[See notes at endofappendixf

5
Table I lable II

Element Column 1 Column 2 Column 1 Column 2 g,

(atomic number) Isoto;.. Air Water Air Water g
(uc/ml) (uc/ml) (uc/ml) (uc/ml)

Gold (79) Au 196 S 1X10 SX10 4X10-8 2X10-4 |
I 6X10-7 4X10-3 2X10-8 1X10d W

Au 198 S 3X10-7 2X:02 1X10-3 5X10 "-
-

I 2X10 ' IX10 8X10- 5X10-5
- -#

Au 199 S 1X10 5X10 4x10-8 2X10j-3 -

-3
I 8X10- 4X10 3X10_ 2X10 _

-
2X10f 1X10j-8 -

7X10-Hafnium (72) Hf 181 S 4x10
'

,5_'
1 7X10 , JX10,4 3X10,g 7X10

Holmium (67) Ho 166 S 2X10,7 9X10_4 7X10_g
3X10,3

3X10_5
-

I 2X10 9X10 ox10 3
1 X 10_g-6 2X10 3X10flydrogen (1) H3 S 5X10 g _3 g

SX10_6
-

IX10 2X10 3X10I 3 -5 g
4X10 ,Sub 2X10 -6 --- J --- 3

Indium (49) In 113 m S 8X10 4x10_} 3X10 IX10,3
I 7X10 4X10 2X10-7 IX10-6

5
In 114 m S 1X10 5X10,4 4X10}g X10 5

I 2X10 3X10 , 7X10 2X10-
=-8 10

2X10_h 1X10[ 6X10-
4X10 4-6

- 1X10 '2 8X10-8
-

In 115 m 5 2X10
4X10I

9
In 115 S 2X10 3X10 9X10 9X10

3X10[8 3X10}5 1X10] 9X10jI
9

Iodine (53) I 125 5 5X10 4X10 8X10 2X10 g
I 2X10- 6X10-3 6X10[f1 2X10_ g

-

-

I 126 S 8X10- 5X10 , 9X10 3X10
I 3X10 3X10-f 1X10-8 9X10-

2X10[8 I X10["3 2X10[ 6X10j1 129 S

1 7X10_ 6X10 X10 2X10-5 -10 7
9X10_g_, -8 3X10_56X10 1X10

-

$
I 131 S

1 3X10_) 2X10~ 1X10 6X10
-6

I 132 S 2X10 2X10 'X10-g 8X10 g-#

-3 -4- ,

I 9X10 ' 5X10 3X10-8 2X10
I 133 S 3X10 2X10i 4X10-10 1X10-6-b -

- 5
I 2X10- 1X10 f 7X10-9 4X10 5

I 134 S 5X10-7 4X10 6X10-9 2X10-
-#

I 3X10 2X10- 1X10- 6X10
I 135 S 1X10 7X10_3 IX10_9

6
4X10

7X10_5 |-7 g -

1 4X10 2X10,3 1X10-8 4 ,
Iridium (77) Ir 190 S 1X10_7 6X10,3 m 0_3 2X10_4

I 4 X1 t. SX10_3 1X10,9 2X10
,7 -5 $4X10Ir 192 S 1X10 IX10 4X10-

4X10-5 g
1 3X10-8 IX10 9X10

m, ,
7,

khk kJ
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Table 1 Table II
Element Column 1 Column 2 Column 1 Column 2

i

(atomic number) Isotope Air Water Air Water
(uc/ml) (uc/ mil (uc/ml) (uc/ml)

Ir 194 S 2X10- 1X10-3 8X10-9 3X10-
I 2X10- 9X10- 5X10- 3X10 '

Iron (26) Fe 55 S 9X10,6 2X10-2 3X10-8 8X10-
-

I I 1X10 7X10- 3X10-8 2X10-3
5X10-9 6X10-5Fe 59 S 1X10-7 2X10'-
2X10i 5X10-5I SX10-8 2X10-6Krypten (36) Kr 85 m Sub 6X10 1X10-# ------I ------

Kr 85 Sub 1X10-5 3X10-7 ------------

1X10,j 2X10[gIX10-Kr 87 Sub - ---- ------

Kr 88 Sub 2X10
Lanthanum (57) La 140 S 2X10 7X10-4------ 5X10-9 2X10-5

------

-7I
Lead (82) Pb 203 S 3X10-

7X10- 4X10-9 2X10-5I 1X10-
8 4

-6 1X10 2 9X10 8 4X10 4I 2X10
1X10 6 6X10- 4X10-I Pb 210 S 1X10-10 4x10

-

4X10-12 1X10-
I 2X10-10 SX10-3 8X10 2 2X10-4

Pb 212 S 2X10- 6X10-4 6X10-10 2X10
- -

I 2X10 5X10-4 7X10-10 2X10-5
Lutetium (71) Lu 177 S 6X10-7 3X10-3 2X10 1X10-4

-
'

Manganese (25) Mn 52 S 2X10-7 3X10 3 2X10-|8
3 1X10-4I 5X10

-

1X10- 7X10.- 3X10
I 1X10" 9X10_ SX10 3X10-

Mn 54 S 4X10-7 4X10-3 1X10-9 1X10-4
I 4X10-8 3X10-3 1X10-9 1X10-4

3 4I Mn 56 S 8X10-7
4X10 3 3X10-8 1X10 47I 5X10 7 3X10- 2X10-8 1X10-

Mercury (80) Hg 197 m S 7X10- 6X10-3 3X10-8 2X10-4

Hg 197 S 1X10-
5X10-3 3X10-8 2X10-47I 8X10 6

I 9X10-3 4X10-8 4

I 3X10-6 1X10-# 9X10-8 3X10 4

Hg 203 S 7X10 7 5X10-4 2X10-9 5X10 50

I 1X10 7 3X10-3
-

2X10-

Molybdenum (42) Mo 99 S 7X10- 5X10-
4X10 ' 1X10-4I 3X10-8 2X10 7

I 2X10-7 IX10-3 7X10 4X10-8
-

11 2X10-3 3X10-12 7X10-5Needymium (60) Nd 144 S
8X10 10 2X10-3 IX10-11 8X10-5I 3X10-

'

Nd 147 S 4X10-7 2X10-3 1X10- 6X10-5
I 2X10-7 2X10-3 8X10-9 5

Nd 149 5 2X10-6 8X10-3 6X10-8 6X10 43X10-
I 1X10-6 8X10-3 5X10-8 3X10-4

A-38
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Table 1 Table Il g
Element Column 1 Column 2 Column 1 Column 2 gl(atomic number) Isotope Air Kater Ai r Water

(uc/ml) (uc/c1) (uc/ml) (uc/ml)

Neptunium (93) Np 237 S 4X10-12 9X10-5 IX10-13 3X10-6
I 1X10-10 9X10-4 4X10-12 3X10-5

Np 239 S 8X10- 4X10 f 3X10-" 1X10-
-

I 7X10-7 4X10 2X10-8 1X10-4
-#

Nickel (28) Ni 59 S
5X10 7

6X10-3 2X10-3 2X107

I 8X10- 6X10-' 3X10-8 2X10-3
Ni 63 S 6X10-8 SX10- 2X10-9 3X10-3 E

I 3X10-7 2X10 1X10-8 7X10-4 |-2

N1 65 S 9X10-7 4X10-3 3X10-8 1X10-4
I 5X10- 3X10-3 2X10- 1X10-4

Niobium (Colum-
-

IX10-2 4X10 4X10-4 8bium) (41)Nb 93 m S 1X10
I 2X10-7 1X10-2 5X10 4X10-4-9

3 2X10-8 1X10 4 g4Nb 95 S 5X10-7
3X10 3 3X10-9 1X10I 1X10-7 3X10-

-

5
Nb 97 S 6X10-6 3X10-2 2X10-7 9X10-4

I 5X10-6 3X10-2 2X10-7 9X10-4
Osmium (76) Os 185 S

5X10 8 2X10-3 2X10-8 7X10-5 g7

I
5X10 5 2X10 2

2X10- 7X10-5 53
-

6X10-7 3X10-3Os 191 m S 2X10- 7X10
I 9X10-6 7X10-2 3X10-7 3

Os 191 S 1X10-6 5X10-3 4X10-8 2X10 4
2X10-

Os 193 S 4X10-
5X10-3 1X10-8 2X10-4I 4X10-7
2X10-3 1X10-8 6X10-5

7 -3

Palladium (46) Pd 103 S 1X10-
2X10 9X10-9 SX10-5 gI

3X10 6 IX10-2 5X10-8 3X10-4 5
I 7X10- 8X10-3 3X10-8 3X10-4

Pd 109 S 6X10-7 3X10-3
2X10 8 9X10-58

I 4X10-7 2X10-3
1X10 9 7X10-5

Phosphorus (15) P 32 S 7X10-8 5X10- 2X10
-

2X10-5
9I 8X10-8 7X10-4

3X10 8
2X10-5

Platinum (78) Pt 191 S 8X10- 4X10" 3X10 8 1X10-4 |I 6X10-7 3X10-3 2X10- 1X10-4 W
Pt 193m S 7X10 6 3X10-2 2X10-7 IX10 3

6 3
-2I SX10- 3X10 2X10-7 1X10-

Pt 197 m S 6X10-6 3X10-2 2X10-7 1X10-3
I SX10-6 3X10-2 2X10-7 9X10-4

Pt 197 S 8X10-7 4X10-3 3X10-8 IX10-4-3 -8I 6X10-7 3X10 2X10 IX10-4 g
Plutonium (94) Pu 238 S 2X10-12 IX10-4 7X10-14 5X10-6 g

I 3X10-Il 8X10-4 1X10-12
3X10 6

5

Pu 239 S 2X10-12 IX10- 6X10 SX10-
I 4X10-Il 8X10- 1X10-12 3X10-5 |

Pu 240 S 2X10-12 1X10 4 6X10-14 5X10-6 at

A-39
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Table 1 Table 11
Column 1 Column 2 Column 1 Column 2I Element i

(atomic number) Isotope Air Water Air Water

(uc/ml) (uc/ml) fuc/ml) (uc/ml)

I 4X10-Il 8X10- IX10-1 3X10-5I 9X10-II 7X10- 3X10 2X10--1
Pu 241 S -

1X10-3I 4X10-0 4X10- IX1C
-0

2X10_12
-

IX10~ 6X10 5X10I Pu 242 S

I 4X10 9X10-4 1X10 3X10-5I 2

Pu 243 S 2X10-6 IX10-2 6X10-0 3X10-4
I 2X10-6 1x;; -2 8X10 8 3X10-

-I -14
Pu 244 S 2X10 IX LC ~' 6X10 4x10-6I 3X10-II n10- IX10-1 1X10-5I

Polonium (84) Po 210 S 5X10-10 2X10-3 2X10-Il 7X10-7
I -4 5

I 2X10 6 SX10 7X10-12 3X10 4I Potassium (19) K 42 S 2X10- 9X10 #
7X10-8 3X10 5

3

I 1X10- 6X10- 4X10 2X10-
7X10- 3X10-5Praseodymium (59) Pr 142 S 2X10[7 9X10-j

I I 2X10 9X10_ 5X10- 3X10-
7 -5

Pr 143 S 3X10 7
1X10- IX10-8 5X10

I 2X10- 1X10- 6X10- 5X10-5

Promethium (61) Pm 147 S 6X10 6X10-3 2X10 2X10-44I - 6X10 3
3X10 2X101 1 10

5
Pm 149 S 41 0- IX10- 1X10-8 4X10 5

I 2X10 1X10- 8X10 4x10-
7X10- 6X10-1*, 2X10-I Protoactinium (91) Pa 230 S 2X10-
7X10-3 3X10-Il 2X10I 8X10

Pa 231 S 1X10-12 3X10- 4X10- 9X10i12
-

I 1X10-10 8X10-4 2X10
4X10j IX10jI 4X10[3 2X10Pa 233 S 6X10

3
I 2X10 SX10 - 6X10 1X10

-II
Radium (88) Ra 223 S 2X10- 2X10-" 6X10 7X10-

1 2X10- IX10- 8X10-12 4X10-6
I Ra 224 S 5X10 7X10-5 2X10-10 2X10-6-9

I 7X10-10 2X10- 2X10-II 5X10-6
Ra 226 S 3X10~I 4X10}7 3X10-12 3X10_-8I ,

I 5X10,11 9X10_7 2X10:12 3X10 -g
2X10 3X10Ra 228 S 7X10 8X10-
1X10- 3X10

-5
I 4X10-II 7X10

Radon (86) Rn 220 S 3X10-7 ------ IX10-0 -------I I ------- -------

Rn 222 / - - - - Q-
------

3X10-93
S 3X10 ----

Rhenium (75) Re 183 S 3X10-6 2X10 9X10- 6X10-#-------
-9I 1 2X10 8X10-3 5X10 3X10-4

Re 186 S 6X10-7 3X10-3 2X10-8 9X10"
-3

I 2X10-7 IX10 8X10 SX10-5
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Table 1 Table II

Element Column 1 Column 2 Column 1 Cc,1umn 2
l

(atomic number) Isotope Air Water Air Water
(uc/ml) (uc/ml) (uc/ml) (uc/ml)

Re 187 S 9X10-6 7X10~k 3X10~7 3X10~ B

Re 188 5 4X10~
4X10" 2X10[8 2X10-3 $I 5X10~7
2X10" ]X10 6X10-5

9I 2X10-7 9 X10") 6X10 6 3X10~k
Rhodium (45) Rh 103 m S 8X10-5 4x10 1 3X10 6

IX10 '
~

I 6X10-5 3X10 _ 2X10- 1X10-2 =
7 -

Rh 105 S 8X10]7 4X10 f 3X10_g IX10-4,4
I 5X10 3X10-, 2X10 1X10 B

Rubidium (37) Rb 86 S 3X10- 2X10$ 1X10-0 7X10-5 5
-

I 7X10-8 7X10-* 2X10' 5

Rb 87 S SX10-7 3X10~3 2X10-8 2X10 4
IX10~

2X10j 2X10]I 7X10 SX10
Ruthenium (44) Ru 97 S 2X10 1x10' 8X10 4X10-6 0I 2X10 IX10-2 6X10 8 ZX10~4

SX10,-7 2X10'3 2X10- 8X10-5 gRu 103 S

Ru 105 S 7X10-' 3X10-3 2X10~
8X10-5 gI SX10 2XiO~ 3X10-9

~
,

1X10
I 5X10-7 3X10- 2X10~0 1X10-4

Ru 106 S 8X10-8 4x10-4 3X10 1X10-5 g
5 5I 6X10- 3X10- 2X10-10 1X10 5

Samarium (62) Sm 147 S 7X10-Il 2X10-3 2X10-1
6X10 5I 3X10-10 2X10~3 9X10-12 7X10-

Sm 151 5 6X10_ 1X10-2 2X10[g 4X10~
E~

_
g

I 1X10 1X10 ' 5X10
Sm 153 S 5X10-7 2X10' 2X10- 4X10 5

I 4X10 2X10i 1X10-8 8X10 5 g~7
8X10-

2X10[7 1X10-# 8X10~9 4X10-5 5Scandium (21) Sc 46 S

I 2X10- 1X10 3 8X10 8 4X10-510
5~

2X10-
9X10 5

Sc 47 S 6X10 ' 3X10
I 5X10- 3X10-3 2X10-8 9X10-

Sc 48 S 2X10[ 8X10'4 6X10-9 3X10-5
8X10j 5X10,- 3Y10,-fI IX10

Selenium (34) Se 75 S 1 X10 ~ 9X10 4X10_9 3X10,4 |
I IX10~7 8X10-3 4X10 3X10 W

Silicon (14) Si 31 S 6X10 3X10d 2X10[8 9'10,-
I 1X10:7 6X10_3 3X10 0 E

2X10.8
-4-

1X10 gSilver (47) Ag 105 S 6X10 10 9- -3
8X10_8 3X10,4 3X10 IX10,-4I

7 5Ag 110 m S 2X10~ 9X10 7X10-g 3X10
10

Ag 111 S 3X10-
9X10~4

3X10 8 3X10-5 gI 1X10 -3
1X10 1X10- 4X10-5

Sodium (11) Na 22 S 2X10-
1X10~3 8X10- 4X10~

g
I 2X10-7

1X10~ 6X10- 4X10-5 g
I 9X10 9X10~ 3X10-10 3X10-5 g-6Na 24 S 1X10 6X10- 4X10~ 2X10-4

A-41 ,_
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I Table 1 Table IIElement Colurn 1 Colurn 2 Column 1 Lolumn 2(atomic number) Isotope Air hner Ai r hater
(uc/ml) (uc/ml) (uc/ml) (uc/ml)

I IX10-7 8x10-4 5X10- 3X10-3Strontium (38) Sr 85 m S 4X10-5 2x10-1 IX10-6 7X10-3I I 3X10-5 2X10-1 IX10-6 7X10-3Sr 85 S 2X10-7 3X10-3 8Alu' 1X10-4I IX10^ SX10-3 4X10'9 2X10-#
I Sr 89 5 3X10-8 3X10-4 3X10-IU 3X10-6I 4X10-8 8X10-4 IX10- 3X10-5Sr 90 S 1X10-9 1X10-5 3X10-II 3X10-I I SX10-9 IX10-3 2X10-10 4X10-!Sr 91 S 4X10-7 2X10-3 2X10-8 7X10-#I 3X10-7 IX10-3 9X10-9 5X10-5Sr 92 S 4X10-7 2X10-3 2X10-8 7X10-3I 1 3X10-7 2X10- IX10-8 6X10-3Sulfur (16) S 35 S 3X10-7 2x 10 '3 9X10-9 6X10-}I 3X10-7 -38X10 9X10-9 3X10 "I Tantalum (73) Ta 182 S 4X10-8 1X10-3 IX10-9 4x10-5

1 2X10-8 1X10-3 7X10-10 4x7g-5Technetium (43) Tc 96 m S SX10-5 4x10-I 3X10-6 IX10-2
1 3X10-5 3xig-1 6I Tc 96 S 6X10- 3 IX10 0 IX10-2
I 2X10-7 3X10 3 2X10- 1X10-#

IX10- SX10-9 5X10-5Tc 97 m S 2X10-6 IX10- 8X10-8 4x10 2I 7
2X10 5 SX10-3 5X10-9 2X10-4

I
Tc 97 5 1X10- 5X10-2 -'

4X10 2X10-3
1 3X10-7 2X10-2 IX10-8 SX10-4Tc 99 m S 5

4X10 5 2X10-1 IX10-6 6X10-3I 1X10- gyyg.2 SX10-5 3X10-3Tc 99 S 2X10-6 IX10-2 -

7X10 3X10-4I 6X10-8 SX10-3 2X10-9 2X10'4I Tellurium (52) Te 125 m S 4X10-7 SX10-3 1X10-8 2X10-4I 1X10-7 3X10-3 4X10-9 IX10-4Te 127 m S 1X10-7 2X10-3 5X10-9 6X10-5I I 4X10-8 2X10-3 1X10-9 5X10-5Te 127 S 2X10-6 6X10-3 6X10-8 3x;g-4I 9X10-7 5X10-3 3X10-8 N O-4Te 129 m S 8X10-8 IX10 3 3X10-9 3X10-3I I 3X10-8 6X10-4 1X10-3 2x10-5Te 129 S 5X10-6
,

2X10"2 2X10 ' SX10-4
1 4X10-6 2X10

-

lAgg.7 gylg_a
I To 131 m S 4X10-7 2X10-3 IX10-S eX10-51 2X10-7 IX10-3 oX10'9 4x10-5
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ApFENDIX A

CONCENTRATIONS IN AIR AND WATER ABOVE NATUPAL BACKGROUND

(See notes at end of appendix)

Table i Table I;

(Element Column 1 Coluan 2 Column i Column 2~
I

(atomic number) Isotope Air Water Air Water

(uc/m l). (uc/ml) (uc/ml) (uc/ml)
Te 132 5 2xio ' 9xio " 7x10 > 3x10 E- - - -5__

I lxio-7 6xto-k 4xio-9 2x10-5 g
7 ixio-3 3xio-9 4xio-5Terbium (65) Tb 160 S lx10 0 1x10-3 lx10-9 4x10-5 g

3x10 6
1

Tnallium (81) T l 200 5 3x10- i jo-2 9x10-8 4x10-" 5x
4 2xin-4

I lxio-6 91 ? 4xiO

T l 201 5 2x10-6 9xto ; /x104 3xlV 4

1 9x10-7 5xic-> 910-6 2x10-4
TI 202 5 8x10-7 4x10-3 3x10-8 Ix10-4

| 2xlC-7 2,10-3 Ox10-9 7x10-5
TI 204 5 6x10-7 3x;o > /x10-6 ixio-4 g

i 3x10-8 2x10-3 w10-10 6x i e-5 g

Thorium (90) Th 227 5 3x10-10 5x10-4 lxio-ll 2x10-$
1 2x10-IO 5x10-4 6x10-12 2xlO-L

4Th 228 S 9x10-12 2xto-4 3xio-13 7<10
1 6x10-12 4xjo-4 2 !0-I3 lx10~)

Th 230 S 2x10-12 5x10-5 6xlo-I4 2x104
-II 9x10-0 $x10-I3 3x10-5I lx10

'7x y g 3 5x ! O-O 2 x 10-4Th 231 S l x 10-6
-

-8 2 x 10-4I l x 10-6 7x10-3 4x10

Th 232 S 3x10 5x 109 lxio-12 2 x 10-6 g-II

-II ~ -E 4 x 10- 5 Ei 3x10 lx10 ) lx10
-II - -I# 2 x 10-0Th natural 5 6x10 6x105 2x10

1 6x10 6x10 " 2x10 2x10-5-II - -12
-9 -5-

2x10 2x10Th 234 5 6x10_ 5x10-
lx10 2x10-9 -5

1 3x10 $x10 -5-0 -3 -9 5x10Thulium Tm 170 5 4x10 lx10 lx10
-0 -3 lxlo 9 5xio U

- -

1 3x10 lx10
-7 lx10 4x10-9 5 x 10-0-2

Tm 171 S lx10
-7 lx10 8x10-9 5 x 10- N-2

1 2x10
- -3 l x i o-8 9x 10-5 mTin (50) Sn 113 5 4xlo 7 2x10
-8 3 z x l o-9 8x 10-5 5I 5xio 2x10 4-7 5x 10- 4x 10-9 2xl0-5Sn 125 S lx10

i Fx 10-8 $ x 10-4 3 x 10-9 2xic-5
Tungsten (Wol f ram) W 181 5 2 x 10-6 l x 10-2 gx i g-8 4x y g-4

(74) I l x 10- 7 l x 10-Z 4x 10-9 3 x 10-4

W 185 5 8x 10-7 4x 10-3 3 x 10-8 l x l o-4

I l x l a-7 3 x 10-3 4x 10-9 l x 10-4 9
W 187 5 4x 10-7 2 x 10-3 2 x 10-8 7xig-5 g

i 3x10-7 2xicr3 l x l o-8 6xio-5

uranium (92) U 230 5 3 x 10- 10 l x 10-4 ixiell 5xio 6 n
I l x 10- 10 lx|o-4 4x10-12 5x 10-6 g

u 232 5 lxic-10 8x i g 4 3x i c-2 3xig5

1 3xio-Il 8x 10 4 9xio-13 3x i o-5

u 233 5 5xiglo 9xig4 2xic-Il 3xio-5
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APPENDIX A

I CONCENTRATIONS TN AIR AND WATER ABO'd NATURAL BACKGROUND

[5'ee notes at end of appendix 7

_

Table I Table 11
Element Column 1 Column 2 Column 1 Column 2-y

(atomic number) Isotope Air Water Air Water
(uc/ml) (uc/ml) (uc/ml) (uc/ml)

0
9X10j 3X10f

I 1X10 4X10
U 234 S qf

6X10[10
0

10 10 K-4 5I 1X10 9X10 4X10~I~, 3X10I U 235 S S/ 5X10- 8X10 4 2X10
I 1X10

_ 3X10j
X10

U 236 S 6X10-10 -3 -11 -5

I -10 -3 5I 1X10 1X10 4X10-12 3X10
U 238 S S# 7X10[1 1X10-3 3X10- 4X103I 1X10,7 IX10,3 5.U C,9 6,3U 240 S 2X10 1X10 8X10 3X10

2X10~7 IX10
--#I.# 1X10- 0 1X10~

6X10- 3X10-S SX10-12 3X10U natural S
I 1X10-10 gg3 5X10-12 3X10 -5

2X10}8 9X10j 6X10,9 3X10Vanadium (23) V 48 S
~

I 6X10 8X10 SX10~ 3X10~~5Xenon (54) Xe 131 m Sub 2X10 4X10------

I 1X10,"f
------

Xe 133 m Sub 3X10------ ------

Xe 133 Sub 1X10
Xe 135 Sub 4X10-6

------ 3X10 ------

Ytterbium (70) Yb 175 S 7X10,~7 3X10-
1X10~------ -----

I 2X10 IX10
I 6X10~ ~

4X10~ 2X10-5Yttrium (39) Y 90 S 1X10 .7
3X10~4 2X10~ 1X10
6X10.,

I 1X10'# 6X10~# 3X10~ 2X10"
2X10,5 IX10-1 8X10~ 3X10-3Y 91 m S

-

I 2X10 1X10-1 6X10~7 3X10-
4x10j 8X10j 1X10-9 3X10-5Y 91 S

8
I 3X10 , 8X10 , 1X10' 3X10~#~#Y 92 S

4X10['
~

2X10 1X10' 6X10-5
3X10_ 2X10 1X10' 6X10'1

Y 93 S 2X10 ', 8X10' 6X10-9 3X10-
-

-#

8X10_3 5X10- 3X10 5I 1X10
Zine (30) Zn 65 S 1X10' 3X10 4X10-9 4

I 6X101 5X10' 2X10-9 1410 42X10-
Zn 69 m S 4X10-', 2X10 1X10-8 7xyg-5

3X10]]
2X19j IX10j 6X10,j

*s I
Zn 69 S 7X10 5X10 ' 2X10 2X106I I 9X10

Zirconium (40) Zr 93 S 1X10~
5X10- 3X10- 2X10
2X10-2 4X10 8X10-4

I 3X10 ., 2X10-2 1X10-8 8X10-4
Zr 95 S 1X10-' 2X10- 4X10-9 6X10-5I I 3X10 8 2X10-3 1X10~ 6X10
Zr 97 S 1X10~' 5X10~4

I 9X19-8 5X10- 4X10 9 2X10-5
3X10- 2X10-5I

9 250A-44
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APPlNDIX A

COM'l f, l R A'l l oN N IN AIR AND hall R ABotl N AlUEAL HACKGROUND

I[See notes at end of appendix /

I
Table I Table II

Element Column 1 Column 2 Co t tan 1 Colu:.n 2
l g(atomic number) Isotope Air hater Air Water g

(uc/ml) tuc/ml) (uy /ml,| (uc /:.:l i

Any single radionu- Sub IX10-6 .--- - 3X10-d _ , . _ _ _ _

clide not listed ""

above with decay
mode other than
alpha emission or
spontaneous fission

and with radioactive
half-life less than g
2 hours. g

Any single radionu- 3X10'9 9X10-5 IX10-10 3X10-6 gclide not listed
usabove with decay

mode other than
alpha emission or g
spontaneous fission g
and with radioactive
half-life greater
than 2 hours.

Any single radienu- c. 'r 13 4 0-7 2X10-14 3X10-8 3clide not listed atove,
3with decays by alpha

emission or spon-
taneous fission.

APPENDIX A

NOTE: In any case where there is a mixture in air or water of more than one g
radionuclide, the limiting values for purposes of this Appendix should be gdetermined as follows:

1. If the identity and concentration of each radionuclide in the
mixture are known, the limiting values should be derived as follows: Determine,
for each radionuclide in the mixture, the ratio between the quantity present in
the mixture and the limit otherwise established in Appendix A for the speci- %fic radionuclide when . lot in a mixture. The sum of such ratios for all the Wradionuclides in the mixture may not exceed 1 (i.e . unity).

[4 J 't
d D ,I
-

A-45 L
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I APPENDIA A

EXAMPl.E : If Iadionuclides a, b, and e are presentI Cc, and if the applicable MPC's are MPC , and MPC , and MPCe,
in concentrations C , C , andbaa b

he e ncentrations shall be limited so that respectively, then
the following relatiership exists:

I C
Cb Ca e

<*
MPC

MPCb MPC
*

a c

2. If either the identity or the concentration of any radionucliJe
the mixture is not known, the limiting values for purposes of Appendix A shall be:

in

For purposes of Table I, Col. 1a.
6X10'I3---

b. For purposes of Table I, Col. 2 4X10~7---

For purposes of Table II, Cel. 1 --- 2X10'I4c.

d. For purposes of Table II, Col. 2 --- 3X10~8
3. If any of the conditions specified below are met,

values specified below may be used in lieu of those specified in paragraph 2the correspondingabove.

If the identity of each radionuclide in the mix:ure is knowna.
but

the concentration of one or more of the radionuclides in the mixtureI known, the concentration limit isnot
for the mixture is the limit

Appendix A for the . .dionuclide in the mixture having the lowestspr:ified inlimit; or, concei.t rat ion

b. If the identity of each radionuclide in the mixturaknown, but it is notis known tnat certain radionuclides specified in Appendix A arenot present in the mixture,
the concentration limit for the mixture is theg lowest concentration limit specified in Appendix A for any radionuclide whichg is not known to be absent from the mixture; or,

I Table I Table 11ce Element Column 1 Column 2 Column 1 Column 2(atomic number) Air Water Air Waterand isotone (uc/ml) (uc/ml) (uc/ml) (uc/ml)
If it i s known that Sr
90, I 125, I 126, I 129,
I 131, (I 133, Table III only), Pb 210, Po 210,
At 211, Ra 223, Ra 224
Ra 226, Ac 227, Ra 228,

I Th 230, Pa 231, Th 232,
Th-nat, Cm 24d, Cf 254,
and Fm 256 are not
present 09X10------

3X10-6------

g w m~. n

I



I
APPENDIX A

Table I Table II
c. Element Column 1 Column 2 Column 1 Colu=n 2 g

(atemic number) Air Water Air Water g
and isotope fuc/ml) (ue/ml) (uc/ml) (ue/ml)

If it is known that Sr
90, I 125, I 126, I 129,
(1 131, 1 133, Table II
only), Pb 210, Po 210.

RRa 223, Ra 226, Ra 228, 3
.~a 231, Th-nat, Cm 248,
Cf 254, and Fm 256 are
not present 6X10-5 2X10-6------ ------

If it is known that Sr
90, I 129, (I 125, I 126, 9I 131, Table II only), 5Pb .10 Ra 226, Ra 228,
Cm 248, and Cf 254 are
not resent 2X10-5 6X10-7------ ------

If it is known that
(I 129. Table II only), gRa 226, and Ra 228 are B

3X10-6 1X10-7not present ------ ------

If it is known that
alpha-emitters and
Sr 90, I 129, Pb 210,
Ac 227, Ra 228, Pa 230, gPu 241, and Bk 249 are g
not present 3X10" 1X10-lO------ ------

|If it is known that
alpha-emitters and *
Pb 210. Ac 227, Ra 228,
and Pu 241 are not B
p res en t 3X10-10 1X10-11 ------ |

------

.

If it is known that
alpha-emitters and

|Ac 227 are tot a
present 3X10-11 1X10-12 . .___------

If it is know that
Ac 22 , Th 230, Pa
231, Pu 238, Pu 239,
Pu 240 Pu 242, Pu 244,

|Cm .:4o, Cf 249 and Cf W
-.i not present 3X10-12 IX10-33 ------------

4. If a mixture of radionuclides consists of uranium and its
da':ch t ers in ore dust prior to chemical separat ion of the uranium f rom
the ore, the values specified below may be used for uranium and its
daughters through radium-226, instead o' those from paragraphs 1, 2, or |3 above. W

'/h)A-47 (
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For purposes of Table I, Co'umn 1,1X10-10 uc/ml grossa.
alpha activity; or

5X10-Il ue/ml natural uranium; or 75 microgramscubic meter of air natural uranium, per

b. For purposes of Table II, Column 1, 3X10-12 uc/ml grossalpha activirv; or 2 x 10-12
meter of air natural uranium.uc/ml natural uranium; or 3 micrograms per cubic

5.
For purposes of this note, a radionuclide may be considered asI not

present in a mixture if (a) the ratio of the concentration of that
radionuclide in the mixture (C ) to the concentration limita for that radio-
nuclide specified in Table II of Appendix A (MPC ) does not exceed 1/10,(i . e . , L - 1_ and (b) the sum of such ratios for all nuclides con-

aI NPC 10a

sidered as not present in the mixture does not excead 1/4, (i.e.,C.
MPCa pC I,-

.
1. .... .

Cb

1
Soluble (S) ; Insoluble (I).

2"Sub" means that values given are for submersion in a semi-spherical
infinite cloud of airborne material.

3
These radon concentrations are appropriate for protection from radon-222
combined withits short-lived daughters. Alternatively, the value inI Table I may be replaced by one-third (1/3) " working level." (A %orking
level" is defined as any combination of short-lived radon-222 daughters,
polonium-218, lead-214, bismuth-214 and polonium-214, in one liter ofI air, without regard to the degree
the ultimate emission of 1.3 x 105 "' "

MeV of alpha particle energy.) The
Table II value may be replaced by one-thirtieth (1/30) of a " workingI level." The limit on radon-222 concentrations in restricted areas maybe based on an annual average.

4
For soluble mixtures of U-238, U-234 and U-235 in air chemical toxicity
may be the limiting factor. If the percent by weight (enrichment) of
U-235 is less than 5, the concentration value for a 40-hour workweek,
Table I, is 0.2 milligrams uranium per cubic meter of air average. Forany enrichment, the product of the average concentration and time of
exposure during a 40-hour workweek shall not exceed 8x10-3 SA uC4 " ' '1,
where SA is the specific activity of the uranium inhaled. The co.

h' tration value for Table II is 0.007 milligrams uranium per cubic me. ,rT

of air. The specific activity for natural uranium is 6.77 x 10-7 curiesper gram U. The specific activity for other mixtures of U-238, U-235and U-234, if not known, shall be:

SA = 3. 6 x 10-7 curies / gram U U-de ted
SA = (0.4 + 0.38 E + 0.0034 E ) 10-6 E>glg22

_,
.

where E is the percentage by weight of U-235, expressed as . percent.

g me
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APPENDlX B
WASTE DISPOSAI BURIAL LIMITS

Micro- Micro- Micro-

Material curias Material curles Naterial cu ries

Ame ricium 241 0.01 Holmium 166 100 Polonium 210 0.1

Antimony 122 100 Hydrogen 3 1,000 Potassium 42 10

Antimony 124 10 Indium 113m 100 Praseodymlum 142 100

Antimony 125 10 Indium Il4m 10 Praseodymium 143 100

Arsenic 73 100 Indium il5m 100 Promethium 147 10

Arsenic 74 10 Indium 115 10 Promethium 149 10 g

Arsenic 76 10 lodine 125 i Radium 226 0.01 g
Arsenic 77 100 lodine 126 1 Rhenium 186 100

barium 131 10 lodine 129 0.1 Rhenium 188 100

|carium 133 10 lodine 131 1 Rhodium 103m 100

4arium 140 10 lodine 132 10 Rhodium 105 100 m

dismuth 210 I lodine 133 i Rubidium 66 10

iiromine 82 10 lodine 134 10 Rubidium 87 10 g
Cadmium 109 10 lodine 135 10 Ruthenium 97 100 m
Cadmium II5m 10 Iridium 192 10 Ruthenium 103 10

|=Cadmium 115 100 Iridium 194 100 Ruthenium 105 10

Calcium 45 10 Iron 55 100 Ruthenium 106 i

Calcium 47 10 tron 59 10 Sama r i um 151 10

Carbon 14 !00 Krypton 85 100 Sama ri 2m 153 100 g

Cerium 141 M0 Krypton 87 10 Scandium 46 lu 5

Cerium 143 100 Lanthanum 140 10 Scandium 47 100

Cerium 144 I Lutetium 177 100 Scandium 48 10 g

Cesium 13l 1,000 Manganese 52 10 Selenium 75 10 5
Cesium 134m 100 Manganese 54 10 Silicon 31 100

Manganese 56 10 Silver 105 10
Cesium 134 i

Cesium 135 10 Mercury 197m 100 Silver llom I

Cesium 136 10 Mercury 19) 100 Silver ill 100

Cesium 137 10 Mercury 203 10 Sodium 24 10

Chlorine 36 10 Molybdenum 99 100 Strontium 85 10

Chlorine 38 10 Neodymium 147 100 S t ron t ium 89 I

Chromium SI 1.000 Neodymium 149 100 Strontium 90 0.1 g

Cobalt 58m 10 Nickel 59 100 S t ron t ium 91 10 g
Cnbalt 58 10 Nickel 63 10 Strontium 92 10

Cobalt 60 1 Nickel 65 100 Sulphur 35 100

Copper 64 100 Niobium 93m to Tantalum 182 10

Dysprosium 165 10 Niobium 95 10 Technetium 96 10

Dysprosium 166 100 Niobium 97 10 Technetium 97m 100

Erbium 169 100 osmium 185 10 Techneu uta 97 100

Erbium 171 100 Osmium 191m 100 Technetium 99n 100

Europium 152 9.2h 100 Osmium 191 100 Technetium 99 10

Europium 152 13 yr i Osmium 193 100 Tellurium 125m lo g
Europium 154 I Palladium 103 100 Tellurium 127m 10 g
Europium 155 10 Palladium 109 100 TcIlurium 127 100

fluorine 18 1,000 Phosphorus 32 10 Tellurium 129m 10

Gadolinium 153 10 Platinum 191 100 re i l u ri um 12 9 100

Gaduiinium 159 100 Platinum 193m 100 Tellurium 131m to

Gallium 72 10 Platinum 193 100 Tellurium 132 10 3
Germanium 71 100 Platinum 197m 100 Terbium 160 10 Q

Gold 198 100 Platinum 197 100 Thallium 200 100

Plutonium 239 0.01 Thallium 201 100
Go:d 199 100

Hafnium 181 10

A-49

491 255 g



Mareital Microcuries Material .it rocui i c-,a,

j 'h a l l i uiu J U.' 100 Yttrium 91 to
tha1itun .' n /. 1O Yttr1um 92I 100
l ho r i uc. (natural)- / 100 Yt t riuni 93 l'u'1 Thutium 1/0 10 Jine 65 li!d h e ! t oa, 171 10 Zinc 69m 164 r
iiu 113 :o Zinc 69 1,000

Q in '. 2 S l'' Zirconium 93 10g nir. sten 181 lu Zirconium 95 Jc. u o,..s t en 185 lu /.irconium 97 !"
E u n g.s t e n 187 LOO

(natural)1j
,

l' r a n l uni 100 Any alpha emitting radio-
t'ranium 233 0.01 nuclide not listed abovedranium 234 or mixtures of alpha emitters

I t'ranlun, 215 0.01 o f unknown composit ion. . 0.0i
'

y V.uiad i um '. 8 10

Any radionuclide other than
Aeton 131 1,000 alpha emitting radion'ic'',

.

i, senon 111 100 not listed above or m!'' r'
l

senon 1 31, 100 of beta emitters of unk
V: t e rb t um 1/S 100 composition........... O.I

] v t e-i r 90 10
W

. __

y m 'il. : For purposes o* sections A.3.3, A.4.3 and A.4.4, where there is in-
volved a comb % tion of isotopes in known amounto the limit for theI '

combinattoo shou'd be derived ris follows: Determine, for each isotope
in the coe..ination, the ratio between the quantity present in the com-

{ bination and '' 11mit otherwise established for the specific isa .ine
u when not in cum ination. The sum of such ratios for all the 1: ' o p ._ in

i

t he combinatio- may not exceed 1 (i.e., unit,).
,rp
fi

'
l

1
Based on alpl.a disintegration rate of Th '32, lh-210 and their dauph'
products.

U 2
Based on alpha disintegration rate of U-238, U-234, and U-235.

L;t

,n,

I l

'

<

n A-30
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I.Xxu't.t: For surposes of s ect ion A.4.4 it .t p..rt icu l ar batch contaton
2,000 uc of Au 98 a nd .'),000 ue o t c l !* it 1- ay aleo include not tore t iia n,'t,000 ue of 1 I31 This l ita i t wa s de t e r iii ne ! a.. follows:

l982,000uc Au + ,25,000uc s'I' i 2 000uc J I 'l l - 1

LU,000ac SO,000uc 10,"r"r '=

The J e nora t na t o r in each of the above ra t t o:, was ob t a li.e d by *Lultiplying ("'the f i e.u re io the table by 1,000 a.s pt ..v i lc.! In sec t 1 oi; A.304 [
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1. Cross-hatched area fs to be magenta
or purple.
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APPENDIX D

TRANSPORT GROUPING OF RADIONUCLIDESI
1/ 2/

I:1ement Radionuclide Group

Actinium (89) Ac-277 II Ac-228 I

Americium (95) Am-241 I

Am-243 I

I Antimony (51) Sb-122 IV
Sb-124 III

Sb-125 III

Argon (18) Ar-37 VII Ar-41 II

Ar-41 (uncom- J/
pressed) V

I Arsenic (31) As-73 IV
As-74 IV

As-76 IV
As-77 IVI Asta tine (85) At-211 III

Ba rium (56) Ba-131 IV
Ba-133 II

Ba-140 III

Berkelium (97) Bk-249 I

Bery ;11um (4) Be-7 IV
Bismuth (83) 81-206 IVI Bi-207 III

Bi-210 II

Bi-212 III

Bromine (35) Br-82 IV
Cadmium (48) Cd-109 IV

Cd-115m III
Cd-115 IV

Calcium (20) Ca-45 IV
Ca-47 IV

Californium (98) Cf-249 I

Cf-250 I

C f-2 52 I

Ca rbon (6 ) C-14 IV

Cerium (58) Ce-lul IVI Ce-143 IV
Ce-144 III

Cesium (55) Cs-131 IV

I Cs-134m III
Cs-134 III
Cs-135 IV

I Cs-136 IV
Cs-137 III

Chlorine (17) Cl-36 III
Cl-38 IV

I Chromium (24) Cr-51 IV

I 491 zSa^ - "
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I
1/ 2/

I:lement Radionuc]ide Group

Cobalt (27) Co-56 III g
Co-57 IV g
Co-58m IV
Co-58 IV
Co-60 III

Copper (29) Cu-64 IV

Curium (96) Cm-242 I

Cm-243 I g
Cm-244 I 3
Cm-245 I

Cm-246 I

Dyrprosium (66) Dy-154 III
Dy-165 IV
Dy-166 IV

1:rbium (68) Er-169 IV g
Er-171 IV QEuropium (63) Eu-150 III
Eu-152m IV

|Eu-152 III
Eu-154 II =

Eu-155 IV
l'luo rine (9) F-18 IV g
Gadolinium (64) Gd-153 IV 3

Gd-159 IV
Gallium (31) Ga-67 III

Ga-72 IV
Germanium (32) Ge-71 IV
Gold (79) Au-193 III

Au-194 III g
Au-195 III g
Au-196 IV
Au-198 IV
Au-199 IV

Hafnium (72) Hf-181 IV -

Holmium (67) Ho-166 IV
Vydrogen (l) H-2 (see tritium) g
Indittm (49) In-113m IV g

In-ll4m III
In-ll5m IV
In-ll5 IV

Iodine (53) I-124 III
I-125 III
I-126 III g
I-129 III g
I-131 III
I-132 IV

|I-133 III
I-134 IV W
I-135 IV

E
A-33
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I
1/ 2'

'

r,lement Radicnuelide Group

1 ri <!I um (77) Ir-190 IV
1r-192 III
I c-1984 IV

I ron (26) re-55 IVI re-59 IVK ryp ton (36) Kr-85m III
K r-85m (uncom- 3/

pressed) V
Kr-85 III
k r-8 5 (uncom- 3'

pressed) VII K r-87 II
K r-8 7 (uncom- 3/

pressed)' V
La n t hanun (57) La-1t40 IV
Lead (32) Pb-203 IV

Pb-210 II
Pb-212 II@ Lu te t ium (7 l) Lu-172 IIIg Lu-177 IVMagnesium (12 ; Mg-28 IIIManganese (25) Mn-52 IV
h 5ti IV
Mn-56 IVMercury (80) Hg-197m IVI Hg-197 IV
Fa-203 IVMixed fission prod-

ue ts (MPP)I IIMolybdenum (162) Mo-99 IVNeodymium (60 ) Nd-114 7 IV
Nd-It4 9 IVI Nep tunium (93) Np-237

I

NT-239 INick el (28) Ni-56 III

I Ni-59 IV
Ni-63 IV
Ni-65 IVNiob ium (Ill) Nb-93m IVI Nb-95 IV
Nb-97 IV

Osmi um (76) Os-185 IV

I Os-191m IV
Os-191 IV
Os-193 IV

Palladium (146) Pd-103 VI Pd-109 IVPhosphorus (15) P-32 IVPla tinum(79) Pt-191 IV

I Pt-193 IV
Pt-193m IV
it-197m IV
Pt-197 IV

A- 5 !.
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Element Radionuelide Group

Plutonium (984) Pu-2 38 (I') I g
Pu-2 39 (l') I g
Pu-2110 I

Pu-2 t41 (F) I

|Pu-2 tl2 1

Polonium (8 t4) Po-210 I =

Potassium (19) K t42 IV
K-43 III g

Pras eodymium (59) Pr-lt42 IV g
Pr-ll* 3 IV

Promethium (61) Pm-1147 IV
Pm-lt49 IV

Pro tactinium (91) Pa-2 30 I

Pa-231 I

Pa-2 3 3 II g
Radium (88) Ra-223 II g

Ra-224 II

Ha-226 I

Ra-228 I

Radon (86) Rn-220 IV
Rn-222 II

Rhenium (75) Pse-183 IV g
Re-186 IV g
Re-187 IV
Re-188 IV
Re-Natura1 IV

Rhodium (865) Rh-103m IV
Rh-105 IV

Rubidium (37) Rb-86 IV ERb-8'' IV g
Rb-ec.t aral IV

Ruthenium (till) Ru-97 IV
Ru-103 IV
Ru-105 IV
Ru-106 III

Sama rium (62 ) Sm-lil5 III g
Sm-ltl7 III F;
Sm-151 IV
Sm-153 IV

Scandium (21) Sc 146 III
Sc-47 IV =

Sc-48 IV
Selenium (314) Se-75 IV g
Silicon (186) Si-31 IV g
Silver (167) Ag-105 IV

Ag-110m III
Ag-lll IV

Sodium (ll) Na-22 III
Na-24 IV

A-55
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Element Radionnetide Group

I S tron t lum (1H ) Sr-85m IV

Sr-85 IV

Sr-89 IIII Sr-90 11

Sr-91 III

Sr-92 IV

I Sulfur (16) S-15 IV
Tan t alum (7 3) Ta-18< III

Techneti um (r63) Tc-96m IV

Tc-96 IVI Tc-97m IV
Tc-97 IV

Tc-99m IV

I Tc-99 IV

Tellurium (52 ) Te-125ta IV
Te-127m IV

Te-127 IV"

Te-129m III

Te-129 IV
Te-131m III

I Te-132 IV
Te rbium (65) Tb-160 III

Tha llium (81) T1-200 IV

I T1-201 IV
T1-202 IV
T1-20tl III

Thorium (90) Th-227 II

Th-228 I

Th-230 I

Th-231 I

I Th-232 III
Th-2 386 II

Th-Natural III

Thulium (69) Tm-168 III

I Tm-170 III
Tm-171 IV

Tin (50) Sn-ll3 IV

I Su-ll7m III
Sn-121 III
Sn-125 IV

Tri tium (l) 11- 3 IV
li- 3 (a s a ga s , a s

luminous paint, or
adsorbed on solid

I ma teri al) VII
Tungsten (716) W-181 IV

W-185 IV
187 IV

A-56I
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Element Radionuelide Group

Ura nium (92 ) U-230 II

U-2 32 I ,

U-2 3 3 (l') II

U-23tl II

U-2 35 (r) III |
U-236 II E
U-238 III

U-Natural III g
U-Enriched (F) III g
U-Depleted III

Vanadium (23) V it8 IV
|V 149 III

Xenon (Sit) Xe-125 III e
Xe-131m III

Xe-131m (uncom- J/ g
pressed) V g

Xe-133 III

Xe-13 3 (uncom- 3/

|pressed) VI
Xe-135 II e

Xe-135 (uncom- 3/
pressed) V g

Y t terbitun (70 ) Yb-175 IV g
Y t trium (39) Y-88 III

Y-90 IV

Y-91m III

Y-91 III

Y-92 IV

Y-93 IV g
zinc (30) Zn-65 IV g

'n-69m IV/

Zn-69 IV

|7 irconium P&O) Zr-93 IV
Zr-95 III E

7c-97 IV

I
If Atomic number shown in parentheses.
2/ Atomic mass number shown after the element symbol. |
J/ Uncompressed means at a pressure not exceeding one atmosphere. E

m Metastable state.
(F) Fissile rraterial.

I
I

A-Si m
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TESTS FOR SPl:CI Al.10RM l.I rFNS El aA l f.R I Al.

I 1. Free Drop - A f ree drop through a d ist . nice of Hi f et t onto a flat

essent ially unyield ing borizonta1 surtace striking the surface in such
a position as to suf f er maximum damage.

2. Percussion - Impact of the flat circular end of .i 1 inch diameter steel
rod weighing 3 pounds, dropped through a distance of 40 inches. The

I capsule or material shall be placed on a sheet of lead, of hardness
number 3. 5 to 4. 5 on the Vickers scale, and not more than 1 inch thick,

supported by a smooth essentially unyield ing sur f ace

3. IIeating - lleat ing in air to a temperature of 1.'4/5"F and remaining at
that temperature for a period of 10 minutes.

I 4. Immersion - Immersion for 24 hours in water at r mri t empera t ure The

water shall be at plin pl!8 , wit h a cu x imum c ono, iivity oi 10 .n ic rombos
per centimeter.

I
I
I
I
I

.

I

I
I
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PAFT B

REGISTRATION OF X-RAY EQi!!PMENT FACILITIES AND SERVICES

B.I prR"0Sr AND SCODI:

B.l.1 This part req u ir es the registration of x-ray equipment facf.11 ties and
the registration of per sons iroviding x-ray equipment installation,
servicing, and/or ;ervices. For purposes at this part, farticl e acceler-

I ator facilities, whether used primarily for x-ray production or other
purposes, shall be considered x-ray equipment facilities.

h B.I.2 For purposea of part B of these regulations, " facility" means the
B location at which one or more x-ray systems are installed and/or located

within one hulld ing or vehicle, and are under the same administrative
control.

15 . ' 1 In addition to the requirenents of this part, all registrants are subject
to the applicable provisions of other parts of these regulations.

n..' L\l .M pT I ON S

li . - . i cronic equipment that produces radiation in c i d er.t a l to its operation
.,r other purposes is exempt from the registration and certification

requirenenta of this part, provid ing dose equivalent rate averaged over
an area of 10 square centimeters does not exceed 0.5 mrem per hour at

I 5 cm f ron .iny accessible surface of such equipment. The production,
testing, or f act ory servicing of such equipment shall not be exempt.

D.J.' X-ray equipment while in transit or storaye incident thereto is exempt
frem the requirtment: of this part.

B . 2. I Domt s c ic television receivers are exempt fron one requirements of this
part.

B. 1 cd TI.; m '.o. Fo t: 'n.lqTRATinN oc x-RA'J Enr il" ENT FACII.ITIES

Each person who owns or p. , esses and administratively controls an x-ray
equipment 1.2 c i l i t y , unle: <pecifically exempted in B.2, shall:

h ,' l.1 Appl for i. .ist rat ion of such f acility with the Agency within 45 days
M f o l l ev i n .7 *m t !<ctive date of these regulations or thereafter prior

to the opm ation of an x-ra, equipment facility. Application for
registration shall be completed on forms furnished by the Agency and
nhall cont in all the i n f o r :a t ion required by the form and accompanying
instructions. The m eific contines of the x-ray equipra nt shall, if
the Agency determines nece ary, he indicated by a plan d awn to scale.

B.3.' Designate on the applica t ion form an individual to be respcnsible for
radiation protc. tion.

I
I

B-l

g 491 266



I
P . 1. 3

B.3.3 Prohibit any person from furnishing x-ray equipnent servicing or services
as described in B. 4.4 of this part to his x-ray equipment facility ur.til
such person provides evidence that he is registered with the Agency as a
provider of services in accordance with subpart B.4 of these regulations.

B.4 APPLICATION : 0R RE(;IS"Ra rION OF SERVICiMG AND SERVICES

B.4.1 Each person who is engaged in the business of installing or of fering to
install x-ray equipment or is engaged in the business of furnishing or g
offering to furnish x-ray equipment servicing or services in this State, g
to an Agency registrant, sh.il l apply for registration of such services
with the Agency within '45 days :ollewing the ettective date of these
regulations or thereafter prior to turnishing or offering to furnish any ,
such services.

B.'. 2 Applicatice for Registration shall be completed on forms furnished by the
Agency and shall contain all inf orr it ion required by the Agency as indi-
cat (d on the forns and accompanving instructions.

"..3 Each person applvinc tor registration under this part shall specify:

(a) That he has read and understands the requirements of these regulations;
and

(b) The training and e:sper f ence that qualify hit to d ischa rge the services
for which he i t, applying :oi registration.

B.a.'. For the purpose of thi: a b p, t, services mv int aude but shall not be
1imited to:

(a) Installation and/or ervicion of :<-ra y eq u i pmen t and associated components,

(h) Calibration of x - r a :. equipment or radiation neasurement instruments or
devices,

(c) Ra d i a t ion prot ec t ion or in il th phy sics consultations or surveys, and

(d) personnel .m iret rv cervice

B.4.3 Persons o t t er ing the services desc ribed in B.4.4 shall not provide such

kse rv ic e:, to any 3peraticual x-ray equipment facility in this state until
ch f acil : t- nr. c ide- cvidence that it has been registered with the m
ency in ,i utdance with > bpart B.1 of these regulations. Persons.n

providing the service' described in B.4.4 to a preoperational x-ray g
gfacility shall in'orm the f acility of the ree.is t ra t ion requirements of

these regulatlen'

E

I
B-2



B.5

B.5 CERTIFICATE OF REGISTRAT10N

B.5.1 Persons who have applied for registration within the first 45 days
following the effective date of these regulations, and whose application

I meets the requirements for registration, shall, upon payment of the
registration fee, be issued a Certificate of Registration effective 90
days after the effective date of these regulations. Thereafter, no
person who is required to be registered under this part shall operate anI x-ray equipment f acility or service without a valid Certificate of
Registration.

h B.S.2 The Agency may incorporate in the Certificate of Registration at the
8 time of issuance or thereafter by appropriate rule, regulation or order,

such additional requirements and conditions with respect to the regis-

I trant's receipt, possession, use and transfer of x-ray equipment as it
deems appropriate or necessary.

B.S.3 A current Certiffente of Registration or legible copy thereof shall be

B posted conspicue .y at each registered facility.

B.S.4 Except as provided by B.5.6, each Certificate of Registration shall
expire at the end of ..ie day on the date stated therein.

B.5.5 Application for renewal of registration shall be filed in accordance
with subpart B.3 or B.4 of this part.

* B.S.6 In any case in which a registrant not less than 30 days prior to the
expiration of his existing Certificate of Registration has filed an

A
application in proper form for renewal, and has remitted the renewal
fee, such existing Certificate of Registration shall not expire until
G.a application status has been finally determined by the Agency.

B.6 REPORT OF CHANGES

The registrant shall notify the Agency in writing before making any

I change which would render the information contained in the Application
for Regictration and/or tne Certificate of Registration no longer
accurate. In the case of disposition of an x-ray systeny such notifi-
cation should specify the recipient of the system. In the case of
modifications involving a structural change, or the addition or relocation
of an x-ray system, the Agency may require the registrant to submit the
information contained in Appendix A of this part. The Agency may also

g require that the information submitted be reviewed and approved by a
g qualified expert who is registered with the Agency in accordance with

the provisions of subpart B.4.I

IProspective registrants ara urged to notify the Agency of their intent to
construct an x-ray equipment facility and to submit the information contained
in Appendix A of this part prior to constructing the facility in order to

I avoid possible additional expense to the registrant in meeting Agency
requirements.

I B-3
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B.7

B.7 APPROVAL NOT DIPLIED

No person, in any advertisement, shall refer to the fact that he or his
facility is registered with the Agency pursuant to the provisions of
subpart B.3 or B.4 of this part and no person shall state or imply that

=any activity under such registration has been approved by the Agency.

B.8 ASSEMBLER AND/OR TRANSFER OBLIGATION

B.3.1 Any person who sells, leases, transfers, lends, disposes, assembles, or
installs x-ray equipment in this State shall notify the Agency within
90 days of:

(r.) The name and address of persons who have received thin equipment.

(b) The manufacturer, model, and serial number of each x-ray system trans-
ferred; and

(c) The cate of transfer of each x-ray system.

(d) In the case of diagnostic x-ray systems which contain certified components,
a copy of the assembler's report prepared in campliance with require.ients j
of the Federal Diagnostic X-ray Standard (21 CFR 1020.30 (d)) shall be W
submitted to the Agency within 90 days following completion of the
assembly. Such report shall suffice in lieu of any other report by the
assembler.

B.8.2 No person shall make, sell, lease, transfer, lend, assemble, or install
x-ray systems or the supplies used in connection with such systems unless h
such supplies and equipment when properly placed in operation and used in pg

this State shall Laet the requirements of these regulations.

B.9 WAIVER OF REGISTRATION FOR TEMPORARY USE

B.9.1 Whenever any x-ray system is to be brought into the State, for any
temporary use, the person proposing to bring such system into the State j
shall give written notice to the Agency at least two (2) working days g
before such machine is to be used in the Str.te. The notice shall include

the type of x-ray system; tia nature, duration, and scope of use; and
the exact location (s) where the x-cay system is to be used. Upon receipt
of such notification, the Agency shall determine whether a waiver of
registratica will be granted.

B.9.2 In addition, the out-of-State person shail:

(a) Comply with all applicable regulations of the Agency; and

(b) Supply the Agency with such other information as the Agency may ;easonably
request.

5
B-4
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" B.10

B.10 REGISTRATION FEES

In accordance with authority granted to the Agency in Chapter 23-1.3-5 of
the General Laws of Rhode Island, registration fees are payable to the

I Treasurer, State of Rhode Island by persons applying for registration. A
current schedule of fees is available from the Agency. Upon approval of
the application, the Agency will notify the applicant of the correct fc(
which is due. A Certificate of Registration will not be issued or rene,edI until the correct fee has been remitted. Fees which remain unpaid beyonc'
the expiration date of the current Certificate of Registration may result
in suspension of registration.

I
I

I

I

I
I

I

I
E-

I

I
I
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APPENDIX A

INF01dATION 9N RADIATION SHIELDING REQUIRED FOR PLAN REVIEWS

In order for the Agtncy to review plans for radiation shielding, the
following informaticn shall be submitted:

1. The plans shall show as a minimum, the following:

(a) The normal loca : ion of the x-ray system's radiation port; the port's
travel and traverse limits; general direction (s) of the useful beam;
locations of any windows and doors; the location of the operator's
booth; and the location of the x-ray control panel.

|(b) The structural composition and thickness or leaa equivalent of all
walls, doors, partitions, floor, and ceiling of the room (s) concerned. m

(c) The dimensions of the room (s) concerned.

(d) 'te type of occupancy of all adjacent areas inclusive of space above
ar.d below the room (s) concerned. If there is an exterior wall, show

distance to the closest area (s) where it is likely that individuals
may be present.

(e) The make and model of the x-ray equipment and the maximum technique
factors.

(f) The type of examination (s) or treatment (s) which will be performed
with the equipment.

2. Information on the anticipated workload of the x-ray system (s).

3. If the services of a qualified expert have been utilized to determine the
shielding requirements, a report including all basic assumptions used.
shall be submitted with the plans.

I

I
'A

B
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PART C
LICENSING OF RADIOACTIVE MATERIAL AND USE OF SEALED

GDI0 ACTIVE SOURCES IN TllE IIEALING ARTS

C.1 GENERAL PROV7SiONS

C.1.1 Purpose and Scope.

(a) This part provides for the licensing of radioactive caterial and use
of sealed radioactive sources in the healing arts. No person shall
receive, possess, use, transfer, own or acquire radicactive material
except as authorized in a specific or general license issued pursuant
to thia part or as otherwise provided in this part.

(b) In addition to the requirements of this part, all licensees are sub-
ject to the requirements of part A, of these regulations and licensees
engaged in industrial radiographic operations are subject to the re-
quirements of part E.

C.2 EXEMPTIONS

C.2.1 Source Material.

(a) Any person is exempt from .his part to the extent that such person re-
ceives, possesses, uses, owns, or transfers source material in any
chemical mixture, compound, solution, or alloy in which the source
material is by weight less than 1/20 of 1 percent (0.05 percent) of
the mixture, compound, solution, or alloy.

(b) Any person is exempt from this part to the extent that such person
receives, possesses, uses, or transfers unrefined and unprocessed ore
containing source material; provided that, except as authorized in a
specific license, such person shall not refine or process such ore.

(c) Any person is exenipt from this part to the extent that such person re-
ceives, possesses, uses, or transfers:

(1) Any quantitles of thorium contained in

(1) incandescent gas mantles,

(ii) vacuum tubes,

(iii) welding rods,

(iv) electric lamps for illuminating purposes provided that
each lamp does not contain more than 50 milligram:, of
thorium,

C-1
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C.2.1(c) (1) (v)
(v) sermicidal lamps, sunlamps, and lamps for outdoor or in-

dtstrial lighting provided that each lamp does not con-
tuin more than 2 grams of thorium,

(vi) rare earth metals and compounds, mixtures, and products
containing no' more than 0.25 percent by weight thorium,
uranium, or any combination of these, or

(vii) personnel neutron dosimeters, provided that each dosimeter
does not contain more than 50 milligrams of thorium;

(2) Source material contained in the fol.owing products:

(i) glazed ceramic tableware, provided that the glaze contains
not more than 20 percent by weight source material,

(ii) glassware, glass enamel and glass enamel frit containing
not more than 10 percent by weight source material, but
not including commercially manufactured glass brick, pane
glass, ceramic tile or other glass, glass enamel or ceramic
used in construction, or

(iii) piezoelectric ceramic containing not more than 2 pere .t by

weight source material;

(J) Photographic filr. negatives, and prints containing uranium or
thorium;

(4) Any finished product or part fabricated of, or containing,
tungsten-thorium or magnesium-thorium alloys, provided that the
thorium contenc of the alloy does not exceed 4 percent by weight |
and that this exemption shall not be deemed to authorize the 3
c hemica l, physical, or metallurgical treatment or processing or
any such product or part;

(5) Uranium contained in counterweights installed in aircraft, rockets,
projectiles, and missiles, or stored or handled in connection with
installation or removal of such counterweights, provided that

(1) the counterweights are manufactured in accordance with a
specific license issued by the U.S. Nuclear Regulatory
Cc mission, authorizing distribution by the licensee pur-
suant to 10 CFR part 40,

(ii) each counterweight has been impressed with the following
legend clearly legible through any plating or other

1 andcovering: " DEPLETED URANIUM",

1 The requirements specified in C.2.1(c)(5)(ilhnd (111) need not be met by
counterweights manufactucd prior to December 31, 1969; provided, that such
counterweights are impressed with the legend, " CAUTION - RADIOACTIVE MATE-
RIAL - URANIUM", as previously required by the regulationc.

C-2
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I
C. 2.1 (c) (5) (iii)

(iii) each counterweigbt is durably and legibly labeled or marked
with the .dentification of tne manufacturer and the state-
ment: " UNAUTHORIZED ALTERATIONS PROHIBITFD,"1 and

(iv) thic memption shall not be deemed to authorize the chemical,
g physical, or metallurgical treatment or processing of any

such counterweights other than repair or restoration of any
plating or other covering;

I (6) Uranium used as shielding constituting part of any shipping con-
ainer which is conspicuo sly and legibly impressed with the legend
" CAUTION - RADIOACTIVE SHIELDINC - URANIUM" and which meets the
specifications for containers for radioactive material prescribed
in Section 173.394 or 173.395 of 49 CFR Part 173 of U.S. Department

.

of Transportation regulations;

(7) Thorium contained in finished optical lenses, provided that eachI lens does not contain more than 30 percent by weight of thorium,
and that this exemption shall not be deemed to authorize either

(1) the shaping, grinding, or polishing of such lenses or nanu-
facturing processes other than the assembly of such lens
into optical systems and devices without any alteration of
the lens, or

(ii) the receipt, possession, use, or transfer of thorium con-
tained in contact lenses, or in spec *1cles, or in eyepiecesI in binoculars or other optical instruments;

(8 ) Uranium contained in detector heads for use in fire detection

I units, provided that each detector head contains not more than
0.005 microcurie of uranium; or

(9) thorium contained in any finished aircraf t engine part containingI nickel-thoria alloy, provided that

(i) the thorium is dispersed in the nickel-thoria alloy in the
f orm of finely divided thoria (thorium dioxide), and

(ii) the thorium content in the nickel-thoria alloy does not
exceed 4 percent by weight.I

I
I

IThe requirements specified in C.2.1 (c) (5) (ii) and (iii) need not be met
by counterweights manuf actured prior to December 31, 1969; provided, that
such counterweights are impressed wich the legend, " CAUTION - RADIOACTIVE
MATERIAL - URANIUM", as previously required by the regulations.
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I
C.2.1 (d)

(d) The exemptions in C.2.1 (c) do not authorize the manufacture of any of
the products described.

C.2.2 Radioactive Material Other Than Source Material .

(a) Exempt Concentrations.

(1) Except as pt svided in C.2.2 (a) (2), any person is exempt from
this part to the extent that such person receives, possesses, |
uses, transfers, owns or acquires products or materials containing 5
radioactive material in concentrations not in exceno of those
listed in Appendix A.

(2) No person msy introduce radioacttve materiel into a product or
material knowing or having reason to believe that it will be
transferred to persons exempt under C.2.2 (a) (1) or equivalent
regulations of the U. S. Nuclear Regulatory Commission, any Agree-
ment State or Licensing State, except in accordance with a
cpecific license issued pursuant to C.5.5 (a) or the p;eneral
license provided in C.6.1.

(b) Exempt Quantities.

(1) Except as provided in C.2.2 (b) (2) and (3) any person is exempt
from these regulations to the extent that such person receives,
possesses, uses, transfers, owns, or acquires radioactive material
in individual quantities each of which does not exceed the ap-
plicable quantity set forth in Appendix B of this part.

(2) This paragraph does not authorize the production, packaging or g
repackaging of radioactive material for purposes of cotmrarcial 3
distribution, or the incorporation of radioactive material into

products intended for commercial distribution.

(3) No person may, for purposes of commercial distribution, tranqfer
radioactive mM erial in the individual quantities set forth in

Appendix B, knowing or having reason to believe that such quan- |
tities of rmlicactive material will be transferred to persons 3
exempt under C.2.2 (b) or equivalent regulations of the U. S.
Nuclear Regulatory Commission, any Agreement State or Licensing
State, except in accordance with a specific license issued by the
U.S. Nuclear Regulatory Commission pursuant to Section 32.18 of
10 CFR Part 32 or by the Agency pursuant to C.S.5 (b) which license
states that the radioactive material may be transferred by the licensee g
to persons exempt under C.2.2 (b) or the equivalent regulations of g
the U.S. Nuclear Regulatory Commission, any Agreement State or
Licensing State.

=
(c ) Exempt Items.

(1) Certain Items Containint; Rad ioac t ive Ma ter ia l . Except for persons
who apply radioactive material to, or persons who incorporate radio-
active material into the following products. any

C-4
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a.
A
we C.2.2 (c) (1)

person is exempt from these regulations to the extent that he

I receives, possessesz uses, transfers, owns, or acquires the
gis following products:<-

(i) Timepieces or hands or dials containing not more than the
following specified quantities of radioactive material
and not exceeding the following specified levels of radia-
tion:

(a_) 25 millicuries of tritium per timepiece,

(b_) 5 millicuries of tritfun per hand,

g (c) 15 mil 11 curies of tritium per dial (bezels when used

E_ shall be considered as part of the dial),
"

(d) 100 microcuries of prometL'um-147 per watch or 200
microcuries of promethium-147 per any other timapiece,

,B (e_) 20 microcuries of promethium-147 per watch hand or,
40 microcuries of promethium-147 per other timepiece hand,

(f) 60 microcuries of promethium-147 per watch dial or
120 microcuries of prorethium-147 per other time-I piece dial (bezels when used shall be considered as
part of the dial),

(g) The levels of radiation from hands and dials con-
- taining promethium-147 will not exceed, when measured

through 50 milligrams per square centimeter of ab-2.

sorber:

(1) For wrist watches, 0.1 millirad per hour at 10
centimeters from any surface

s

_ (2_) For pocket watches, 0.1 millirad per hour at 1
centimeter from any surface-

j (3) For any other timepiece, 0.2 millirad P r hour
at 10 centimeters from any surface.g

(h) on2 microcurie of radium-226 per timepiece in time

8
pieces acquired prior to the effective date of these
regulations.

I
2 Authority to transfer possession or ceatrol by the manufacturer, pro-

g cessor, or producer of any equipment, device, commodity, or other product

E - "'" tat"8 67Pr d" ' ="t rt^ "" "" ""b"*9"c"' 9 ""*""' " ""*> 'r""*f"r-
rid disposal by all other persons are exempted from regulatory require-

.
ments may be obtained only from the U. S. Nuclear Regulatory Commission,
Washington, D. C. 20555.

$
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I
C.2.2 (c) (1) (ii)

(ii) Lock illuminators containing not more than 15 millicuries g
of tritium or not more than 2 millicuries of promethium- g
147 installed in automobile locks. The levels of radia-
tion from each lock illuminator containing promethium-147
will not exceed 1 millirad per hour at 1 centimatar from
any surface when measured through 50 milligrams per square
centimeter of absorber.

(iii) Precision balances containing not more than 1 millicurie
of tritium per balance .ar not more than 0.'i millicurie of
tritium per balance part.

(iv) Automobile shift quadrants containing not more than 25
millicuries of tritium.

(v) Marine compasses containing not more than 750 millicuries
of tritium gas and other marine navigational instruments
containing not more than 250 millicuries of tritium gas.

(vi) Thermostat dials and pointers containing not more than 25
millicuries of tritium per thermostat.

(vii) Electron tubes; provided, that each tube does nor contain
more than one of the following specified quantities of by-
product material:

(a) 150 millicuries of tritium.per microwave receiver pro-
tector tube or 10 millicuries of tritium per any other
electron tube; g

(b) 1 microcurie of cobalt-60; W
(c) 5 microcuries of nickel-63;
(d) 30 microcuries of krypton-85;
(e) 5 microcuries of cesium-137;
(f) 30 microcuries of promethium-147;

And provided further, that the levels of radiation from
each electron tebe containing byproduct macerial do not
exceed 1 millirad per hour at 1 centimeter from any sur-
face when measured through 7 milligrams per square centi-
meter of absorber.3

3 For purposes of C.2.2(c)(1)(vii), " electron tubes" include spark gap
tubes, power tubes, gas tubes including glow itmps, receiving tubes, E
microwave tubes, indicator tubes, pick-up tubes, radiation detection
tubes, and any other comple'.ely sealed tube that is designed to cond'ict
or control electrical currents.

8
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I
C.2.2 (c) (1) (viii)

(viii) Ionizing radiation measuring instruments containing, for

8
purposes of internal calibration or stanuardization, a
source of radioactive material not exceeding the ap-

plicable quantity set forth in Appendi> B of this part.

(ix) Spark gap irradiators containing not more than 1 micro-
curie of cobalt-60 per spark gap irradiator for use in
electrically ignited fuel oil ourners having a firing
rate of at least 3 gallons (11.4 liters) per hour.

(2) Self-luminous products centaining radioactive material.

(i) Tritium, krypton-85, or promethitan-147. Except for

persons who manufacture, process, or produce self-
.aminous prcducts containing tritium, krypton-85, or

I
p;omethium-147, any person is exempt from these regula-
tions ?.o the extent that such person receives, possesses,
uses, transfers, owns, or acquires tritium, krypton-85
or promethium-147 in self-luminous products manufactured,I processed, produced, imported, or transferred in accordance
with a specific license issued by the U. S. Nuclear
Regulatory Commission pursuant to section 32.22 of 10 CFR

g part 32, which license au*.horizes the transfer of the
g rroduct to persons who are exempt from regulatory require-

ments. Tha exemption in C.2.2 (c) (2) does not apply to
tritium, krypton-85, or promethium-147 used in products

I for frivolous purposts or in toys or adornments.

(ii) Radium-226. Any person is exempt from these regulations

g to the extent that such person receives, poscesses, uses,

5 transfers, or owns articles containing less tt.an 0.1
microcurie of radium-226 which were acquired prior to

- the effective date of these regulations.

(3) Gas and aerosol detectors containing radioactive material.

(i) Except for persons who manufacture, process, or produce
gas and aerosol detectors containing radioretive mate-
rial, any person is exempt from these regulations to the
extent that such person receives, possesses, uses, trans-g
' ""- """- " "'9"tre" r"di " 'ive ="' rt" ta 8"" ""4

E aerosol detectors designed to protect life or property
from fires and airborne hazards provided that detectors

g containing radioactive .aterial shall have been manu-

5 factured, imported, or transferred in accordance with a

I
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I
C. 2. 2 (c) (3) g)

spec '.fic license issued by the U.S. Nuclear Regulatory
Cornission2 "pursuant to section 32.26 of 10 CFR part 32,
or a Licensing State, pursuant te C.S.5 (c), which authorizes
the transfer of the detectors to persons who are exempt

from regulatory requirements.

(ii) Gas and aerosol detectors previously manufactured and
distributed to general licensees in accordance with a
specific license issued by an Agreement State shall be
considered exempt under C.2.2 (c) (3) (1), provided that
the device is labeled in accordance with the specific g
license authorizing distribution of the generally licensed g
device, and provided further that they meet the requirement
of C.S.5 (c).

(iii) Gas and aerosol detectors containing NARM previously
manufactured and distributed in accordance with a specific

license issued by a Licensing Si.ato shall be considered g
exempt under C.2.2 (c) (3) (1), provided that 'he device 3_

is labeled in accordance with che specific license
~

authorizing distribution and provided further that they
meet the requirements of C.S.5 (c).

(4) Resins containing scandium-46 and designed for sand conso) * iation
gin oil wells. Any person is exempt from these regulations to the

extent that such person receives, possesses, uses, transf ers, owns g
or acquires synthetic plastic resins containing scandium-46 which
are designed for sand consolidation in oil wells. Such resins
shall have been manufactured or imported in accordance with a
specific license issued by the U.S. Nucle - Regulatory Commission,
or shall have been manufactured in accord 'e with the specifications

contained in a specific license issued by ;he Agency or any g
Agreement State to the manufacturer of such resins pursuant to 3
licensing requirenents equivalent to those in sections 32.16 and
32.17 of 10 CFR part 32 of the regulations of the U.S. Nuclear e

Regulatory Commission. This exemption does not authorize the f
Tmanufacture of any resins containing scandium-46.

8

8

2Authority to transfer possession or control by thi manu,facturer, processor,
or producer of any equipment, device, commodity, or other produce containing
byproduct traterial whose subsequent possession, use, transf er, and disposal
by all other persons are exempted from regulatory requirements may be
obtained only from the U.S. Nuclear Regulatory Commission, Washington, D.C.
20555.
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C.3 C.3 LICENSES

-

,
C.3.1 Types of Licenses. Licenses for radioactive materials are of two

- types: general and specific.

W (a) General licenses provided in this part are effective without the -

"
filing of applications with the Agency or the issuance of licensing

., documents to the particular persons, although the filing of a cer-
. tificate with the Agency may be required by the particular general

.~ license. The general licensee is subject to all other applicable
.

portions of these regulations and any limitations of the general
license.

(b) Specific licenses require the submission of an application to the .

'

Agency and the issuance of a licensing document by the Agency. The1

licensee is subject to all applicable portions of these regulations
,,

as well as any limitations specified in the licensing document.

- E C.4 GENERAL IICENSES
, .

. 3
C 4.1 General Licenses - Source Material.

,

(a) A general license is hereby issued authorizing use and transfer of
#

. not more than 15 pounds of source material at any one time by persons ..

in the following categories: ;_

i 'M (1) Pharmaciets using the source material solely for the compounding
of medicinals;

.s>
'

(2) Physicians using the source material for medicinal purposes;
i

(3) Persons receiving possession of source material from pharmacists -

. I and physicians in the form of mcdicinals or drugs;
>.

-

(4) Commercial and industrial firms, and research, educational, and
* g medical institutions, and State and local governmental agencies I.
1- g for research, development, educational, commercial or operational

..purposes.

. And provided, that no such person shall, pursuant to this general license,
W receive more than a total of 150 pounds of source material in any one

~ ' '

calendar year. --

(b) Persons who receive, possess, use, or transfer source material pur-
,

suant to the general license issued in C.4.1 (a) are exempt from the 't

provisions of Subparts A.1 - A.6 of these regulations to the extent

'| that such receipt, possession, use, or transfer is within the terms
W of such general license; p.3vided, however, that this exemption shall

not be deemed to apply to any such person who is also in possession'-

I.
of source material under a specific license issued pursuant to this

. .

part. -
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C.4.1 (c)
(c) A general license is hereby issued authorizing the receipt of title to

source material without regard to quantity. This general license does
not authorize any person to receive, possess, use, or transfer source
material.

(d) Depleted Uranium in Industrial Products and Devices.

(1) A general license is hereby issued to receive, acquire, possess,
use or transfer, in accordance with the provisions of C.4.1 (d)
(2), (3), (4) and (5), depleted uranium contained in industrial
products or devices for the purpose of providing a concentrated
mass in a small volume of the product or device.

(2) The general license inC.4.1(d)(l|, applies only to industrial
products or devices which have been manufactured either in ac- g
cordance with a specific license issued to the manufacturer of 5the products or devices pursuant to C.5.5(m) or in accordance
with a specific license issued to the manufacturer by the U. S.
Nuclear Regulatory Commission or an Agreement State which
authorizes manufacture of the products or devices for distribu-
tion to persons generally licensed by the U. S. Nuclear Regula-
tory Commission or an Agreement State.

(3) (i) Persons who receive, acquire, possess, or use depleted
uranium pursuant to the general liccase established by
C. 4.1(d) (1) shall file Agency Form GEN-1 " Registration Cer- g
tificate - Use of Depleted Uranium Under Ger.eral License," B
with the Agency. The form shall be submitted within 30 days
after the first receipt or acquisition of sucn depleted
uranium. The registrant shall furnish on Agency Form GEN-1
the following information and such other information as may
be required by that form:

(a) name and address of the registrant;

(b) a scatuent that the registrant has developed and will
maintair. procedures designed to establish physical
control over the depleted uranium described in C.4.1
(d)(1) and designed to prevent transfer of such de-

|pleted uranium in any form, including metal scrap, to
persons not authorized to receive the depleted uranium; 3
and

(c) name and/or title, address, and telephone number of
the individual duly authorized to act for and on be-
half of the registrant in supervising the procedure

identificd in C.4. l(d)(3)(1)(b) .

C-10
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I
I C.4.1 (d ) ( 3) (ii)

(ii) The registrant possessing or using depleted uranium under
the genernl license established by C.4.1(d)(1) shall repcrtI in writing to the Agency any changes in information fur-
nished by him in Agency Form GEN-1 " Registration Certificate-
Use of Depleted Uranium Under General License." The report

I shall be submitted within 30 days af ter the ef fective date
of such change.

(4) A person who receives, acquires, possesses, or uses depleted uranium
pursuant to the general license established by C.4.l(d)(1):

(1) Shall not introduce such depleted uranium, in any form, into
a chemical, physical, or metallurgical treatment or process,
except a treatment or process for repair or re;toration of
any plating or ott er covering of the depleted urarsium.

(ii) Shall no' abandon such depleted uranit.m.

I (iii) Shall transfer or dispose of such depleted uranium only by
transfer in accordance with the provisions of C.S.14. In

the case where the transferee receives the depleted uranium
pursuant to ths general license established by C.4.l(d)(1),
the transferor shall furnish the transferre a copy of thia

- regulation and a copy of Agency Form GEN-1. In cases wh2re
the transferee receives the depleted uranium pursuant to a

h general license contained in the U. S. Nuclear Regulatory
85 Commission's or Agreement State's regulation equivalent to

C. 4.1(d) (1) , the transferor shall furnish the transferee a

copy of this regulation and a copy of Agency Form GEN-1 ac-

I companied by a note explaining that use of the product or
device is regulated by the U. S. Nuclear Regulatory Com-
mission or Agreement State under requirements substantially
the same as those in this re gt.la t ion .

(iv) Withia 30 days of any transfer, shall report in writing to
the Agency the name and address of the person receiving theI depleted uranium pursuant to such transfer.

(v) Shall not export such depleted uranium except in accordance

I with a license issued by the U. S. Nuclear Regulatory Com
mission pursuant to Sections 40.23 and 40.33 of 10 CFR
Part 40.

(5) Any person receiving, acquiring, possessing, using, or transferring
depicted uranium pursuant to the general license established by
C. 4. l(d) (1) is exenpt from the requirements of A.1-A.6 of these

I regulations with respect to the depleted uranium covered by that
general license.

I
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C.4.2

C.4.2 General Licenses - Radioactive Material other than Source Material.

(a) Certain Devices and Equipment. A general license is hereby issued to
transfer, receive, acquire, own, possess, and use radioactive material
incorporated in the following devices or equipment which have been g
manufactured, tested and lai'eled b: the maaufacturer in accordance 5
with a specific license issued to I he manufacturer by the U. S.
Nuclear Regulatory Commission for use pursuant to section 31.3 of
10 CFR Part 31. This general license is subject to the provisions of

4C.2.2(a) (2), C.5.7, C.5.14, C. 5.15, C. 7.1 and par t A.

(1) Static Elimination Device. Device:, designed for use as static g
eliminators which contain, as a sealed source or sources, radio- 5
active material consisting of a total of not more than 500 micro-
curies of polonium-210 per device.

(2) Ion Generating Tube. Devices designed for ionization of air which
conta'.n, as a scaled sourcc or sources, radioactive material con-
sisting of a total of not more than 500 microcuries of polonium-
210 per device or a total of not more than 50 millicuries of
hydrogen-3 (tritium) per device.

(b) Certain Measuring, Gauging and Controlling Devices.

(1) A general license is hereby issued to commercial and industrial
firms and to research, educational and medical institutions, in- g
dividuals in the conduct of their business, and state or 1ccal 3
governnent ageacies to own, receive, acquire, possess, use er
transfer in accordance with the provisions of C.4.2 (a) (2), (3),
and (4), radioactive material, excluding special nuclear mate-
rial, contained in devices designed and manufactured for the pur-
pose of detecting, measuring, gauging, or controlling thickness,
density, level, interface location, radiation, leakage, or
qualitative or quantitative chemical composition, or for pro-
ducing light or an ionized atmosphr m.

(2) The general license in C.4.2 (b) (1) applies only to radioactive
material contained in devices which have been manufactured and ""

labeled in accordance with the specifications contained in a
specific license issued by the Agency pursuant to C.5.5 (d) or E
in accordance with the specifications r.antained in a specific g
license issued by the U, S. Nuclear Regulatory Commission, an

4 Attention is directed particularly to the provisions of part A of these
regulations which relate to the labeling of containers.

I
I
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*^ C.4.2 (b) (3) (iv)
(iv) shall maintain records showing compliance wit h t he requirements "'

H- .''

|.- . of C.4.2 (b) (3) (ii) and (iii). The records shall show the ''

-

,, ; results of tests. The records also shall show the dates of W _. .
- performance of, and the nanes of persons performing, testing. . .

*

Installation servicing, and removal from installation concerning g '

; the radioactive .naterial, its shielding or containment. Records 5 -

k .< of tests for leakage of radioacti,re material 2 quired by C.4.2
-' (b) (3) (ii) shall be maintained for i year after the next re-

' .

* quired leak test is performed or until the sealed source is ' .

transferred or disposed of. Records of tests of e on/off y, ,.

.
.N mechanism and indicator required by C.4.2 (b) (3) shall be, ,.,

naintained f or 1 year af ter the next required test 'e on/otf .t

s. . mechanism and indicator is performed or untii the sealed source .

is transferred or disposed of. Records which are required by
.

p c'

C.4.2 (b) (3) (iii) shall be maintiined for a period of 2 years's ;-

|:t .', from the date >f the recorded event or until the device is

,

transferred or dispoted of; U..

.. (v) upon the occurrence of a failure of or damge to, any indication s

.1 of a possible failure of or damage to, the shielding of the
.

radioactive material or tbt on-off mechanism or ir di cator, or 4.
upon the detection of 0.005 microcurie or more renovable radio- -

*
. active material, shall immediatel , suspend operat. ton of the de- |',

vice until it has bec n repaiced by the manufacturer or other W
.ui person holding an ,pplicable specific license the Agency,the'

.',' U.S . Nuclear Rtzulatory Commission , an Agreement 'e or a
s

Licensing state to repair such devicer or disps of by trans- e
"fer to a person authorized by an applicable spei 'icense to

.. receive the radioactive material contained in tht device ami,-

;.. within 30 days, furnish to the Agency a report containing a briet | ,.,
q, description of the <, mt and the remedial action taken; e [
t ,

(T. (vi) shall net abandon the device containing radioactive material; g e
m. 5oi,_ (vii) except as provided in C.4.2 (b) (3) (viii), shall transfer or ~

-

dispose of the dev;ce containing radioactive material only by
,

| J, -transfer to a specific licensee of the Agency, the U. S. Nuclear-

Regulatory Commission, an Agreement State or a Licensing State up A
1I whose specific license authorizes him to receive the device and

?q. within 30 days af ter t ransfer of a device to a specific licensee g
,y. ' , shall furnish to the Agency a report containing Identification g'

- . of the device by manufacturer's name and model number and the
name and address of the person receiving the device. No report

7 'I is required if the device is transferred to the specific |< licensee in order to obtain a replacement device, WB
.

. ok* (viii) shall transfer the device to another general 1icensee only: --

.

4 . ;- (a) where the device remains in use at a particular location.
e ,. In such case the transferor shall give the transferea a

g
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C.4.2 (b) (3) (viii) (.y )

copy of this regulat ion and any safety d oc inn en t s id en t i f ied in
the label on the device and wi r iin 10 days of the transfer, re-
port to the Agency the manntacturer'< name and mede1 number of
device traesferred, the name and address of the transferee, and
the name and/or position of an i nd i v id u a l who may constitute a
point of contact between the Anency and t'r transferee' or

,
.

~ ! (b) where the device is held in storage in the original shipping
container at its in t end ed location of use prior to init ial
use by a general 1icensee;

(ix) shall comply with the provisions of A.5.1 and A.S.3 of these
regulations for reporiing rad I,it ion inc ident s, theft, or loss
of l ic ensed mat er ia l, but shall be exempt trem the other require-
ments of A.1 - A.6 of these regulation.s.

(4) The genera 1 1icense in C.4.2 (b) (1) does not authorize the
manuf acture of devices containiny; rad ioact ive material.

(5) The general license provided in C.4.2 (b) (1) is subject to
the provisions of A.7, C.S.7, C 5.14, C. S.15 a nd C. 7.1 o f
t hese regula t ions.

(c ) Luminous Saf tty Devices for Aircraft.

(1) A general license is hereby issued to own, receive, acquire,
possess, and use tritium or promethium-14/ contained in luminous
saf ety devices for use i n a i rc ra f t , provided:

(i) each de" ice conta ins not nare than 10 curies of tritium or
300 millicuries of promethium-147; and

(ii) each device has been ru nu t ac t ured , assembled or imported in
accordance with a specific l ic ense issued by the U.S.
Nuclear Regulatory Commission, or each device has been
manufactured or assembled in accordance with the specifica-
tions contained in a specific license issued by the Agency
or any Agreement State to the manufacturer or assembler
of such device pursuant to licensing requirements equivalent
to those in sec tion 32. 53 of 10 CFR part 32 of the regula-
t ions of t he l'. S. ':uc l ea r Hegulatory Commission.

(2) Persons who own, receive, acquire, possess, o- ise luminous
saf ety devices pursuant to the general licens in C.4.2 (c) (1)
are exempt from the requfrenentr of A.1-\.6 of these regulations
except that they shall comply with the provisions of A.S.2 and
A.5.3

(3) This general license does not authorize the manniacture, assembly,
or repa ir of l um inou s safet3 .evices conta ining tritium or

-

prome t h iu m- 14 7.
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I
.4.2 (c) (4)

(4) This general license does not authorize the ownership, receipt,
acquisition, passession or use of promethium-147 contained in |
instrument dials. B

(5) This general license is subject to the provisions of A.7, C.S.7,
C.5.14, C.5.15 and C.7.1 of t hese regulations

(d) Ownership of Radioactiv d iterial. \ .;e n e r a l l i c en:,e ir hereby is.,ued
|to own radioactive ma*.erial without reg 1rd to quantity. Notwithstandin"

any other provisions of this part, this general license does not 5

ecei p t , passessionauthorize the manufacture, production, traa fer, r

or use of radioactive material.

(e) Calibration and Re Orence Sources.

(1) A general license is hereby issu d to those persons listed below
to own, receive, acquire, possess, use, and transfer, in ae- W
cordar e with the provisions of C.4 2 (e) (') and (5), americium-
24] .a the form of calibration or reference seurces:

(i) Any person who holds a specifie Iice%c issaed by
the Agency which authorizes hin to receive, posness,
use, and transfer radioactive material < and,

specific license issued by the U. S.(ii) / ty person who holds a
Nuclear Regulat ory Corrai s s ion which aut hori zes him to re-
ceive, possess, use, and transfer special nuclear material.

(t) A general licen?e is hereby issued to own, receive, possess, use,

|and transfer plutonium in the form of calibration or reference
soucces in accordance with the provisions of C.4.2 (e) (4) and W
(5) to any person who holds a specific license issued by

the Agency which authorizes him to receive, possess, use,
and transfer radioactive material.

(3) A general license is hereby irsued to own, r.ceive, possess, use,
and transfer radium-226 in the form of calibration or reference |
sources in accordance with the provisions ot .4.2 (e) (4; an:1 m
(5) to any person who holds a specific license issued by the
Agency which authorizes him to receive, possess, use and transfer
radioactive material.

(4) The general licenses in C. ..' (e) (1), (2) and (3) apply only te

hcalibration or reference sources which have been manufactured in
accordance with the specifications contained in a specific W
license issueI to the manufacterer or importer of the source by

the U. S. Nuclear Regulatory Commission purscant to section
32.57 of 10 CFR " art 32 or section 70.39 of 10 CFR Dart 70 or
which have been manufactu.ed in accordance with the specifica-

tions contained in a specific license issued to the manufacturer
by the Agency, any Agreement State or Licensing State pnrsuant t o

_
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C.4.2 (e) (4)

licensing requirements equivalent to those contained in section
32.57 of 10 CFR " art 32 or section 70.39 of 10 CFR Part 70 of
the regulations of the U.S. Nuc lear Regulatory Commission.

Q (5) The general licenses provided in C.4.2 (e) ',1 ) , (2) and (3) are

g subject to the provisions of part A, c.5.7, C.5.14, C.S.15, and
C.7.1 of these regulations. In addition, persons who own, receive,

acquire, possess, use, or t ransf er one or more calibration or
ref erence sources pursuant to these general licenses:

(i) shall not possess at any one time, at any one location of
stocagn or use, more than 5 microcuries of americium-241,I 5 microcuries of plutonium, and 5 microcuries of radium-226
in such sources;

(ii) shall not receive, possess, use or transfer such source un-
Jess the source, or the storage container, bturs a label
which includes one of the following statements as appropriate
or a substantially similar statement which contains theI information called for in one of the foilowing statements

as appropriate:

(a_) The receipt, possession, use and transfer of this
source, Model Ser ial No. , are subject to,

a general license and the regulations of the U.S.
Nuclear Regulatory Co=ission or of a State with whichI the Con. mission has entered into an agreement for the
exercise of regulatory authority. Do not remove this
label.

CAUTION - RADIOACTIVE MATERI AL - TilIS SOURCE CONTAINS
( AMERICIUM-241) (PLUTONIUM) 6 DO NOT TOUCH RADI0 ACTIVE
PORTION OF TllIS SOURCE.

I of manufacturer of importer

I (b) The receipt, possession, use and transter of this source,
Model Serial No. are subject to a general, ,

I license and the regulations of any Licensing State. Do

not remove this label.

CAUTION - RADIOACTIVE MATERIAL - THIS SOURCE CONTAINS
RADIUM-226. DO NOT TOUCII R1.DI0 ACTIVE PORTION CF THIS
SOURCE.

Name of manufacturer or importer. t

6Showing only the nam of the apprcpriate materia.'

I _
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B

C . 4.2 (e) (5) (iii)
(iii) shall not transfer, abandon, or dispose of such source ex-

cept by transfer to a person authorized by a license from g
5the Agency, thc U. S. Nuclear Regulatory Commission, an

Agreement State or a Licensing State to receive the source;

(iv) shall store such source, except when the source is being |
used, in a closed container adequately designed and con- W
structed to contain americium-241, plutonium, or radium-226
shich might otherwise escape during storage; and

(v) shall not use such source f or any purpa,e ,ther than the

calibration of radiation detectors or the i.andardization
of other sources.

(6) These general licenses do not authorize the manufacture of
calibration or reference sourcet c on ta ining; ame ricium-241,
plutonium, or radium-226.

7/8(f) Medical Diaenostic Uses

(1) A general license is hereby issued to any physician to receive,
possess, transfer, or use radioactive material set forth below
for the stated diagnostic uses, provided, bewever, that the use g
is in accordance with the provision of C 4.2 (f) (2), (3), and g
(4), the radioactive material is la the form of capsules, dis-
posable syringes, or other prepackaged individual doses; and the
radioactive material has been manufactured in accordance with a |
E.pecific license issued pursuant to C.5.5 (g) by the Agency, the EE

U. S. Nuclear Regulatory Commission, any Agreement State or a
Licensing State authorizing distribution to persons generally
licensed pursuant to this paragraph or its equivalent:

l3I I) for measurement of(1) Iodine-131 as sodium iodide (Na
thyroid uptake;

(ii) Iodine-131 as iodinated human serum albumin (IliS A) for de-
terminations of blood and blood plasna volume,

(iii) Iodine-125 as iodinated % man serum albumin (IHSA) for de-
terminations of blood ai_ blood plasma volume;

(iv) Cooalt-57 for the meaaurement of intestinal absorption of
cyanocobalamin;

7 .S.5 (g) requires manuf acturers of radiopharmaceuticals which are underC

the general license in this paragraph to affix a certain identifying label
to the container or in the leaflet or brochure which accoupanies the radio-

pharmaceutical.

8 The New Drug provisions of the Federal Food, Drug, and CosLetic Act also
govern the availability and use of any specific diagnostic drugs in inter-
state commerce.
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C.4.2 (f) (1) (v)

(v) Cobalt-58 for t he measurement ut intestinal 1bsorption of
cyanocobalamin;

(vi) Cobalt-60 f or t he measurerent of intestinal ansorption of
cyanocobalamin; and

(vii) Chromium-51 as sodium radiochromate for determination of
red blood cell volumes and studies of red blood cell sur-
vival time.

(2) No physician shall receive, pos>< u:.e , or transfer radio-,

active material pursuant to the o aeral licenae es t;d> lished b y
C.4.2 (f) (1) until he has filed Agency Form GI.N-2 " Cert i f ic a t e -
Medical Use of Radioactive flaterial Under General License" with
the Agency and received from the Agency a validated copy of the

I form with certificatioe number signed. The generally licensed

physician shall furnish en Agene, Forn co-2 the following in-

formation and such other information an may be required by that
form:

(1) Name and address of the generally licenned physician;

I (ii) A statement that the generally licensed physician is a duly
licensed physiciar. (authorize (i to dispense drugs) in the
practice of medicine in this state; and

(iii) A statement that the generally licensed physician has ap-
propriate rad i a t 10:1 measuring instruments to carry out the
diagnostic pr cedures for which he proposes to use radio-

| active material under the general license of C.4.2 (f) and
WB that he is competent in the use of such instruments.

(3) A physician who receives, possesses, or uses a pharmaceutical
I containing radioactive material pursuant to the general license

established by C.4.2 (f) (1) shall comply with the following

I (i) lie shall not possens at any one time, pursuant to the
general license in C.4.2 (f) (1) more than

(a) 200 microcuries of iodine-1)l,I (b) 200 microcuries of l o(f i ne- 12 5 ,
(c) 5 microcuries of cobalt-5 7,
(d) 5 microcuries of cobalt-58,

I (e) 5 microcuries of cobalt-60, and

( f_) 200 microcuries of chrom!"m-51;

(ii) He shall store the pharmaceutical until administered in the
original ahipping container, or a container providing
equivalent radiation protection;

C-19
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C.4.2 (f) (3) (iii)

(iii) he shall use the pharmaceutical only for the uses
authorized by C.4.2 (f) (1);

(iv) he shall not administer the pl.armaceutical to a woman
with confirmea pregnancy or to a person under 18 years of
age; and

(v) ne shall not transfer the radioactive material to a person
who is not authorized to receive it pursuant to a license
issued by the Agency, the l' S. Nuclear Reculatory Com-
mission, any Agreement State or Licensing State, or in any
manner other than in the unopened, labeled shipping con-
tainer as received f rom the supplier, cxcept by administering
it to a patient.

(4) The generally licensed physician possessing or using radioactive
material under the general license of C.4.2 (f) (1) shall report
in duplicate to the Agency, any changes in the information fur-
nished by him in the " Certificate - Medical Use of Radioactive
Material Under General License," Agency Forn GEN-2 The report shalI
be submitted within 30 days after the effective date of such
change.

(5) Any person using radioactive material pursuant to the general
license of C.4.2 (f) (1) is exempt from the requirenents of
A.1 - A.6 of these regulations with respect to the radioactive
material covered by the general license.

(g) General License for Use of Radioactive Material f or Cert ain in Vitro
'

Clinical or Laboratory Testine.')

(1) A general license is hereby issued to any physician, clinical
laboratory or hospital to receive, acquire, possess, transfer or
use, tor any of the following stated tests, in accordance with
the provisions of C.4.2 (g) (2), (3), (4), (5), and (6), the
following radioactive materials in prepackaged units.

(1) Iodine-125, in units not exceeding 10 microcuries each

for use in in_ vitro clinical or laboratory tests not in-
volving internal or external administration of radioactive
material, or the radiarien therefrem, to human beings or
animals.

I
8The New Drug provisions of the Federal %od , 1) rug , and Cosmetic Act also
govern the availability and use of c,y specific diagnostic drugs in inter-
state commerce.
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C.4.2 (g) (1) (ii)

(ii) Iodine-131, in units not exceeding 10 microcuries each for

use in in vitro clinical or laboratory tests not involving
internal or external admiaistration of radioactive material,
or the radiation therefrom, to human beings or animals.

(iii) Carbon-14, in units not exceeding 10 microcuries each fc
use in in vitro clinical or laboratory rests not involving
internal or external administration of radioactive material,
or the radiation therefrom, to human beings or animals.

(iv) Hydrogen-3 (tritium), in units not exceeding 50 microcuries
each for use in in. vitro clinical or laboratory tests not
involving internal or external administration of radio-
active material, or the rcdiation theref rom, to human
beings or animals.

(v) Iron-59, in units not exceeding 20 microcuries each for use
in in vitro clinical or laboratory tests not involving in-
ternal or external administration of radioactive material,
or the radiation therefrom, to human beings or animals.

(vi) Cobalt-57, in units not exceeding 10 mic r-= ..les each for
use in in vitro clinical or laboratory tests not involvir.g
intu;nal or external administration of radioactiva material,
or the radiation therefrom, to huaan beings or animals.

(vii) Selenium-75, in units not to exceed 10 microcuries each for

use i.i in vitro clinical or laboratory tests not involving
interi al or external administration of radioactive material,

,

or the radiation therefrom, to human beings or animals.

(viii) Mock :odine-125 reference or calibration sources, in units
not e:<ceeding 0.05 microcurie of iodine-129 and 0.005 micro-

curic of americium-241 each for in vitro clinical use or
labm atory tests not involving internai or external adminis-
tration of radioactive material, or the radiation there-
from, to human beings or animals.

(2) No person shail receive, acquire, possess, use or transfer radio-
active material pursuant to the general ''-'nse established by
C.4.2 (g) (1) until he has filed Agency .orm GEN-3 " Certificate -
Ir1 Vitro Testing with Radioactive Material Under Genaral License,"
with the Agency and received from the Agenc/ a validated copy of
Agency Form CEN-3 with certification number assigned. The physician,

clinical laboratory or hospital shall furnish on Agency Form GEN-1 the
following information and such other information as may be re-
quired by that fo rm;

(i) tume and address of the physician, clinical laboratory or
hospital;
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C.4. 2 (g) (2) (ii)

(ii) the location of use; and

(iii) a statement that the physician, clinical laboratory or
hospital has appropriate radiation measuring instruments
to carry out _in vitro clinical or laboratory tests with |
radioactive material as authorized under the general 5
license in C.4.2 (g) (1) and that such tests will be per-
formed only by personnel competent in the use of such in-
strumenti Ind in the handling of the radioactive material.

(3) A person who receives, acquires, pcssesses or uses radioactive
material pursuant to the general licens established by C.4.2 g
(g) (1) shall comply with the following: e

(i) The general licensee shall not possess at any one time,
pursuant to the general license in C.4.2 (g) (1), at any
one location of storege or use,a total amount of iodine-125,
iodine-131, selenium- ;:, iron-59, and/or coLalt-57 in excess

of 200 microcuries.

(ii) The general licensee shall store the radioactive material,
until used, in the original shippint container cr in a
cou.ainer providing equivalent radiation protection.

(iii) The general l'~nsee shall use the radioactive material
only for the authorized by C.4.2 (g) (l).

(iv) The general licensee shall not transfer the radioactive
material to a person who is not authorized to receive it -

pursuant to a license issued by the Agency, the U. S.
Nuclear Regulatory Commission, any Agreement State or
Licensing State, nor transfer the radioactive material in
any manner oth r tht.. in the unopened, labeled shipping g
container as received from the supplier. 5

(v) The general licensee shall dispooe of the Mock lodine-125 g
reference or calibration sourcea described in C.4.2 (g) g
(1) (viii) as required by A.4.1 of these regulations.

(4) The general licensee shall not receive, acquire, possess, or use g
radioactive material pursuant to C.4.2. (g) (1): 5

(1) Except as prepackaged units which are labeled in accordance
with the provisions of an applicable specific license
issued pursuant to C.5.5 (h) or in accordance with the pro-
visions of a specific license issued by the U. S. Nuclear
Regulatory Commission, any Agreement State or Licensing g
State which authorizes the manufacture and distribution of 3
iodine-125, iodine-131, carbon-14, hydrogen-3 (tritium),
iron-59, selenium-75, cobalt-57, or Mock Iodine-125 t a
persons generally licensed under C.4.2 or its equivalent , 5and
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C.4. 2 (g) (4) (ii)

(ii) unless one of the following statements, as appropriate, er
a substantially similar statement which contains the in-

formation called for in one of the following statements,
appears on a label affixed to ea:h prepackaged unit or ap-
pears in a leaflet or brochure watch accompanies the

) package:

(a) This radioactive material shall be received, acquired,
possessed, and used only by physicians, clinical
laboratories or hospitals and only for iri vitro
clinical or 1:boratory tests not involving internal or

'
external administration of the material, or the radia-
tion therefrom, to human beings or animals. Ite

, receipt, acquisition, possession, ise, and transfer are
subject to the regulations and a general license of
the U. S. Nuclear Regulatory Commiss' on or of a State
with which the Commission has entere2 into an agreecent
for the exercise of regulatory autb;rity.

Name of Manufacturer

(b) This radioactive material shall be received, acquired,
possessed, and used only by physicians, clinical labora-
tories or hospitals and only for in vitro c'.iniccl or
laboratory tests not involving internal or external
administration of the material, or the radiation there-
from, to human beings or animals. Its receipt, acquisi-
tion, possession, use and transfer are subject to the
regulations and a general license of a Licensing State.

Name of Manufacturer

(5) The physician, clinical lau ratory or hospital possessing or
using radioactive material un ter the general licc use of C.4.2 (g)
(1) shall report in writing to the Agency, any changes in the in-
formation furnished by him in the " Certificate - In Vitro Testing
with Radioactive Material Under General License," Agency Forn CEN-3.
The report shall be furnished wiihin 30 days after the effective
date of such change.

.

(6) Any person using radioactive materi,1 pursuant to the general
license of C.4.2 (g) (1) is exempt f om the requirements of
A.1-A.6 of these regulations with respect to radioactive material
covered by that general license, exc3pt that such persons using
the Mock Iodine-125 described in C.4.2 (g) (1) (viii)shall comply
with the provisions of A.4.1, A.S.2 and A.5.3 of these regula-
tions.
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C.4.2 (h)

(h) Ice Detection Devices.

(1) A general license is hereby issued to own, receive, acquire,
possess, use, and transfer strontium-90 contained in ice dete -
tion devices, provided each device contains not more than 50 g
microcuries of strontium-90 and each device has been manu- g
factured or imported in acecrcance with a specific license is-
sued by the U. S. Nuclear Regulatory Commission or each device
has been manufactured in accordance with the specifications |
contained in a specific license issued by the Agency or any W
Agreement State to the manufacturer of such device pursuant to
licensing requirements equivalent to trwse in section 32.61 of
10 CFR part 32 of the regulations of the U. S. Nuclear Regulatory
Commission.

(2) Persons who own, receive, acquire, possess, use, or transfer
strontium-90 containec in ice detection devices pursuant to the ''

general license in C.4.2 (h) (1),

(1) shall, upon occurrence of visually observable damage, such
as a bend or crack or discoloration from overheating to the
device, discontinue use of the device until it has been

inspected, tested for leakage and repaired by a person
holding a specific license from the U. S. Nuclear Regulatory W
Commission or an Agreement State to manufacture or service
such devices; or shall dispose of the device pursuant to
the provisions of A.4.1 of these regulations;

(ii) shall assure that all labels affixed to the device at the
time of receipt, and which bear a statement which prohibits
removal of the labels, are maintained thereon; and

(iii) are exempt from the requirements of A.1-A.6 of these regula-
tions except that such persons shall comply with the pro-
v sions of A.4.1, A.5.2 and A.5.3.

(3) This general license does not authorize the manufacture, assembly, |
disassembly or repair of strontium-90 in ice detection devices. 5

(4) This general 11 'nse is subject to the provisions of A.7, C.S.7,
C.5.14, C.S.15, .d C.7.1 of these regulations.

C.4.3 Intrastate Transportation of Radioactive Material.

(a) A general license is hereby issued to any common or contract carrier
to transport and store radioactive material in the regular course of
their carriage for ancther or storage incident thereto, provided the g
transportation and storage is in accordance with the applicable re- g
quirements of the regulations, appropriate to the mode of transport,
of the U. S. Department of Transportation insofar as such regulations
relate to the loading and storage of packages, placarding of the

C-24

I
w

h() \ L 0

I



C 4.3 (a)

transporting vehicle, and incident reporting.9 Persons who transport
and store radioactive material pursuant to the general license in this
paragraph are exempt from the requirements of A.1-A.6 of these
regulations.

(b) A general license is hereby issued to any prf vate carrier to transport
radioactive material, provided the transportation is in accordance
with the applicable requirements of the regulations, appropria te to
the mode of transport, of the U.S. Departmerc of Transportation insof ar
as such regulations relate to the loading acd storage of packages,
placarding of the transporting vehicle, and incident reporting.9
Persons who transport radioactive material pursuant to the general license
in C.4.3 (b) are exempt from the requirements of A.1-A.6 of these
regulations to the extent that they transport radioactive material.

9Any notification of incidents ref erred to in these requiremencs shall be
filed with, or made to, the Agency.
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C.5

C.5 SPECIFIC LICENSES

C.5.1 Filing Applicatien for Specific Licenses.

(a) Applications for specific licenses shall be filed in triplicate on a form
prescribed by the Agency.

(b) The Agency may at any time after the filing of the original application, and
before the expiration of the license, require further statements in order to

Wenable the Agency to determine whether the application should be g, ranted or
denied or whether a license should be modified or revoked.

(c) Each application shall be signed by the applicant or licensee or a person
duly authorized to act for on his behalf.

(d) An arplication for a license may include a request for a license authorizing
one or more activities.

(e) In his application, the applicant may incorporate by reference information g
contained in previous applications, statements, or reports filed with the g
Agency provided such references arc. clear and specific.

(f) Applications and documents submitted to the Agency may be made available for
public inspection except that the Agency may withhold any document or part
thereof from public inspection if disclosure of its content is not required
in the public interest and would adversely affect the interest of a person
concerned.

C.5.2 General Requirements for the Issuance of Specific Licer.ses. A license

application will be approved if the Agency determines that:

(a) the applicant is qualified by reason of training and experience to use the
material in question for the purpose requested in accordance with these g
regulations in such a manner as to minimize danger to public health and safety 3
or property;

(b) the applicant's proposed equipment, facilities, and procedures are adequate
to minimize danger to public health and safety or property;

(c) the issuance of the license will not be inimical to the health and safety g
of the public; and M

(d ) the applicant catisfies any applicabic special requirements in C.5.3, C.S.4,
or C.5.5

(e) Bonding Requirements (Reserved) .

I
I
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c. 5.2 (f)

(f) Perpetual Care Requirements (Reserved).

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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C.3.3

C.S.3 Special Requirements for Issuance of Certain Specific Licenses for
Radioactive Material.

(a) Human Use of Radioactive Material in Institutions. In addition to the
requirements set forth in C.5.2,a specific license for human use of
radioactive material in institutions will be issued if:

(1) The applicant has appointcd a medical isotopes committee of at least
three members to evaluate all proposals for research, diagnostic, and

|therapeutic use of radioactive material within that institution.
Membership of the esmmittee should include physicians expert in W
internal medicine, hematology, therapeutic radiology, and a person
experienced in assay of radioactive material and protection against
radiation;

(2) the applirant possesses adequate f acilitics for the clinical :are of
patients,

(3) the physician designated on the application as the individual user
has substantial experience in the handling and administratior. of g
radioactive material and, where applicable, the clinical management 3
of radioactive patients; and

(4) if the application is for a license to use unspecified quantities or
multiple typea of radioactive material, the applicant's staff has
substantial experience in the use of a variety of radioactive materials
for a variety of human uses.

(b) Specific Licenses to Individual Physicians for Human Use of Radioactive
Material.

(1) An application by an individual physician or group of physicians
for a specific license for human use of radioactive material will
be approved if:

(i) the applicant satisfies the general requirements specified in
C.S.2;

(ii) th2 application is for use in the applicant's practice in an
office outside a medical institution;

(iii) the applicant has access to a hospital possessing adequate
facilities to hospitalize and monitor the applicant's radio-
active patients whenever it is advisable; and

(iv) the applicant has extensive experience in the proposed use,
the handling and administration of radionuclides, and where
applicable, the clinical management of radioactive patients.

(2) The Agency will not approve an application by an individual physician
or group of physicians for a specific license to receive, possess,
or use radioactive material on the premises of a medical institution k
unless: h8
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C.5.3 (b) (2) (i)as

E
ir (1) the use of radioactive material is limited to:

jg (a) the administration of radiopharmaceuticals for diagnostic
or therapeutic purposes.gg

(b) the performance of diagnostic studies on patients to-.

E whom a radiopharmaceutical has been administered,

(c) the performance of in vitro diagnostic studies, or
B

$$ (d) the calibration and quality control checks of radioactive
assay instrumentation, radiation sa# .cy instrumer.tation

- and diagnostic instrumentation;

-

(ii) the physician brirgs the radioactive material with him and
removes the radioactive material when he departs. (The

[; institution cannot receive, possess, or store radioactive
material other than the amount of material remaining in the;;

patient); and

_

(iii) the medical institution does not hold a radiotetive materini
-- license under C.5.3 (a).

] (c) Specific Licenses for Certain Groups of Medical s'ses of Radioactive

_

Material.

-- (1) Subject to the provisions of C.5.3 (c) (?), (3), and (4), ar.
. application for a specific license pursuant to C.5.3 (a) or (b) for
"

any medical use or uses of radioactive material specified in one or
more of Groups I to VI, inclusive, of Appendix C of this part will

I be approved for all of the uses within the group or groups which

__
include the use or uses specified in the application if:

- (i) the applicant satisifes the requirements of C.5.3 (a), (b)

% and (d);
_.

(ii) the applicant, or the physician designated in the application
-

as the individual user, has adequate clinical experience in

_

the types of uses included in the group or groups;

(iii) the applicant, or the physicicas and all other personnel who-_
-

will be involved in the preparation and use of the radioactive
material, have adequate training and experience in the handling
of radioactive materia 1 27propriate to their participation in

? the uses included in the group or groups;

(iv) the applicant's radiation detection and measuring instrumen-
tation is adequate for conducting the procedures involved in,

the uses included in the group or groups; and

(v) the applicant's radiat ion safety operating procedures are
5 adequate for handling nd disposal of the radioactive material

] involved in the uses intluded in the group or groups.

_
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C.S.3 (c) (2)

(2) Any licensee or registrant who is author'7ed to use ra<' loac tive
material pursuant to cae or more groups C. 5. 3 (c ) (1) and
Appendix C of this part is subject to the following conditions:

|(i) For groups I, II, IV, and V, no licensee or registrant shall
receive, possess, or use radioac tive material except as a W
radiopharmaceutical manufactured in the form to be administered
to the patient, labeled, packaged, and distributed in accordance g
with a specific license issued by the Agency pursuant to C.5.5 g
(j), a specific license issued by the U.S. Nuclear Regulatory
Commission pursuant te Section 32.72 of 10 CFR Part 32, or a
specific license issued by an Agreement State or a Licensing
State pursuant to equivalent regulations. =

(ii) For Group III, no licensee or registrant shall receive, possess, g
or use generators or reagent kits containing radioact'_ve material g
or shall use reagent kits that do not contain radioactive
material to prepare radiopharmaceuticals containing radioactive
m terial except:

(a) reagent kits not containing radioac tive ma terial that are
approved by the Agency, the U.S. Nuclear Regulatory Commis- g
sion, an Agreement State or a Licensing State for use by 3
persons licensed purouant to C.5.3 (c) and Appendix C
of this part or equivalent regulations; or

(b) generators or reagent kits containing radioactive material
that are manufactured, labeled, packaged, and distributed
in accordance with a specific license issued by the Agency 3
pursuant to C.S.5 (k), a specific license issued by the U.S. g
Nuclear Regulatory Commission, pursuant to Section 32.73 of
10 CFR Part 32, or a specific license issued by an Agreement
State or a Licensing State pursuant to equivalent regulations.

(iii) For Group VI, no licensee or registrant shall receive, possess,
or use radioactive material except as contained in a source or E
device that has been manufacturea, labeled, packaged, and dis- g
tributed in accordance with a specific license issued by the
Agency pursuant to C.S.5 (1), a specific license issued by the
U.S. Nuclear Regulatory Commission pursuant to Section 32.74 of
10 CFR Part 32, or a specific license issued by an Agreement *

State or a Licensing State pursuant to equivalent regulations.

(iv) For Group III, any licensee or registrant who use' generators
or reagent kits shall elute the generator or proc ss radio-
active material with the reagent kit in accordanct. with

|instructions which are approved by the Agency, the U.S. Nuclear
Regulatory Commission, an Agreement State or a Licensing State D
and are furnished by the manufacturer on the label attached to
or in the leaflet or brochure which accompanies the generator
or reagent kit.

(v) For Group VI any licensee who possesses and uses sources or
devices containing radioactive material shall:
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C.5.3 (c) (z) (v) (a)
;I- (a) cause each source or device containing more than 100 micro-

curies of radioactive material with a half-life greater than
'

-g thirty days, except iridium-192 seeds encased in nylon ribbon,
g to be tested for contamination and/or leakage at intervals

not to exceed 6 months or at such other intervalu as are
approved by the Agency, the U.S. Nuclear Regulatory Com-

|| mission, an Agreement State or a Licensing State and described
'' by the manufacturer or the label attached to the source, de-

vice, or permanent container thereof , or in the Icaflet or'

brochure which accompanies the source or device. Each sourceI or device shall be so tested prior to its first use unless the

supplier furnishes a certificate that the source or device has
been so tested within six months prior to tne transfer;

(b) assure that the test required by C.S.3 (c) (2) (v) (a) shall
be capable of detecting the presence of 0.005 microcurie of

[[ radioactive naterial on the test sample or in the case of
radium,the escape of radon at the rate of 0.001 microcurie per;-

.
24 hours. The test sample shall be taken from the source or

- from the surfaces of the device in which the source is per-

ER manently or semipermanently mounted or stored an which one
- might expect contamination to accumulate. Records of leak

test results shall be kept in units of microcurics and main-

25 tained for inspection by the Agency;
e
''

(c) if the test required by C.S. 3 (c) (2) (v) ( sveals the

presence of 0.005 microcurie or more of removable contamination,,

or in the case of radium, the escape of radon at the rate ofim

-d 0.001 microcurie per 24 hours, immediately withdraw the source
from use and cause it to be decontaminated and repaired or to
be disposed of in accordance with Agency regulations. A report=

53 shall be filed within 5 days of the tast with the Agency,
describing the equipment involve', the test results, and the
corrective action taken;--

_m
e
4; (d) follow the radiation safety and handling instructions approved

by the Agency, the U.S. Nuclear Regulatory Commission, an
Agreement State or a Licensing State and furnished by the""

,; manufacturer on the label attached to the source, device or

permanent container thereof, or in the leaflet or brochure
which accompanies the source or device, and maintain such,,

instruction in a legible and conveniently available form;

(e) conduct a quarterly physical inventory to account for all
: sources and devices received and possessed. Records of the

[[_ inventories shall be maintained for inspection by the Agency
and shall include the quantities and kinds of radioactive

__ material, location of sources and devices, and the date of the
-- inventory;

(f) assure that needles or standard medical applicator cells

;; containing radium-2?6 or cobalt-60 as wire are not opened
;; while in the licensee's possession unless specifically

authorized by a license issued to him by the Agency; and

a

b
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I
C.S.3 (c) (2) (v) (3)

(3) assure that patients containing cobalt-60, cesium-137,
iridium-192 and/or radium-226, implants shall remain
hospitalized until the implants are removed.

(3) Any licensee who is licensed pursuant to C.S. 3 (c) (1) for one or
more of the medical use groups in Appendix C also is authorized to
use radioactive material under the general license in C.4.2 (g) for
the speci*ied in titro uses without filing Form GEN-3 as required by
C.4.2 (s' (2); provided, that the licensee is subj ec t to the other
provisic.s of C.4.2 (g).

(4) Any licetsee who is licensed pursuant to C. 5. 3 (c) (1) for one or
more of tue medical use groups in Appendix C also is authorized,
subject to the provisions of C.5.3 (c) (4) and (5), to receive,
possess, and use for calibration and reference standards:

(i) any radioactive material listed in Group I, Group II or Group |
III of Appendix C of this part uith a half-Jif e not longer W
than 100 days, in amounts not to exceed 15 t curies total;

(ii) any radioactive material listed in Group I, Group II, or
Group III of Appendix C of this part with half-life greater
than 100 days in amounts not to exceed 200 microcuries total;

(iii) technetium-99m in amounts not to exceed 30 millicuries; and

(iv) any radioactive material, in amounts not to exceed 3 milli-
curies per source, contained in calibration or reference
sources that have been cianufactured, labeled, packaged, and
distributed in accordance with a specific license issued by
the Agency pursuant to C.S.5 (1), a specific license issued
by the U.S. Nuclear Regulatory Commission pursuant to Section
32.74 of 10 CFR Part 32, or a spec if ic license issued by an
Agreement State or a Licensing State pursuant to equivalent
regulations.

(5) (i) Any licensee or registrant who possess sealed sources as |
calibration or reference sources pursuant to C. 5. 3 (c) (4) 5
shall cause each sealed source containing radioactive material,
other than hydrogen-3, with a half-life greater than 30 days
in any form other than gas to be tested for leakage and/or
contamination at intervals not ta exceed 6 months. In the
absence of a certificate from a transferor indicating that a
test has been made within 6 months prior to the transfer, the
sealed sources should not be used until tested, provided,
however, that no leak tests are required when:

(a) the sorrce contains 100 microcuries or less of beta and/
or gamna emitting material or 10 microcuries or less of
alpha emitting material, or

(b) the sealed source is stored and is not being used; such
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C.5.3 (c) (5) (i) (b)

sources shall, however, be tested for leakage prior to
any use or transfer unless they have been leak testedI within 6 months prior to the date of use or transfer.

(ii) The leak test shall be capable of detecting the presence of

I 0.005 microcurie of radioactive material on the test sample.
The test sample shall be taken from the sealed source or from
the surfaces of the device in which the scaled source is
mounted or stored on which contamination might be expected toI accumulate. Records of leak test results shall be kept in
units of microcuries and maintained for inspection by the
Agency.

(iii) If the leak test reveals the presence of 0.005 microcurie or
more of removable contamination, the licensee or registrant
shall immediately withdraw the sealed source from use and shallI cause it to be decontaminated and repaired or to be disposed
of in accordance with Parts A and C of these regulations. A
report shall be filed within 5 days of the test with the AgencyI describing the equipment involved, the test results, and the
corrective action taken.

(6) Any licensee or registrant who possesses and uses calibration andI reference sources pursuant to C.S.3 (c) (4) (iv) shall:

(1) follow the radiation safety and handling instructions approved

I by the Agency, the U.S. Nuclear Regulatory Commission, an
Agreement State or a Licensing State and furnished by the
manufacturer on the label attached to the source, or permanent

I container thereof, or in the leaflet or brochure that accompanies
the source, and maintain such instruction in a legible and
conveniently available form; and

I (ii) conduct a quarterly physical inventory to account for all
sources received and possessed. Records of the inventories
shall be maintained for inspection by the Agency and shall

I include the quantities and kinds of radioactive material,
location of sources, and the date of the inventory.

(d) Human use of Sealed Sources. In addition to the requirements set forthI in C.5.2, a specific license for human use of sealed sources will be

issued only if the applicant or, if the application is made by an
inctitation, the individual user:

(1) has specialized training in the diagnostic or therapeutic use of
the sealed source considered, or has experience equivalent to such
training, and

(2) is a physician.

I
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I
C.S.3 (e)

(e) Use of Sealed Sources in Industrial Radiography. In addition to the
requirements set forth in C.5.2, a specific license for use of sealed
sources in industrial radiography will be issued if:

(1) the applicant will have an adequate program for training radio-
graphers and radiographer's assictants and submits to the Agency a
schedule or description of such program which specifies the:

(1) initial training,

(ii) periodic training,

(iii) on-the-job training,

(iv) means to be used by the licensee to determine the radiographer's
knowledge and understanding of and ability to comply with
Agency regulations and licensing requirements, and the operating g
and emergency proceduces of the applicant, and g

(v) means to be used by the licensee to determine the radiographer's
assir tant's knowledge and understanding c f and ability to
comply with the operating and emergency procedures of the
applicant;

(2) the applicant has established and submits to the Agency satisfactory
written operating and emergency procedures (described in E.2.ll of
these regulations);

(3) the applicant will have an adequate internal inspection system,or
other management control, to assure that license provisions,
regulations, and the applicant's operating and emergency procedures
are followed by radiographers and radiographer's assistants; the
inspection system shall include the performance of internal
inspections at intervals not to exceed three months and the retention
of records of such inspections for two years.

(4) the applicant submits to the Agency a description of his overall
organizational structure pertaining to the industrial radiography
program, including specified delegations af authority and
responsibility for operation of the program;

(5) the applicant who desires to conduct n leak tests has'

established adequate procedures to be u lowed in leak testing
sealed sources for possible leakage and contamination and submits
to the Agency a description of such procedures including:

(1) instrumentation to be used,

|(ii) method of performing tests, e.g., points on equipment to be
smeared and method of taking smear, and 45

(iii) pertinent experience of the person who will perform the test; g
and g
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I
C.S.3 (e) (6)I program for inspection and maintenance(6) the licensee shall conduct a

of radiographic expostire devices and storage containers to assure
proper functioning of mponents important to safety.

C.S.4 Special Requirements for Srecific Licenses of Broad Scofe. This section
prescribes requirements for the :ssuance of specific licenses of broad.

I scope for radioactive material (" broad license. ") and certain regulations
go"ernint holders of such licenses.ll

(a) The different types of broad licer.ses are set forth be aw:

(1) A " Type A specific license of broad s cope" is a s cific license
authorizing r ceipt, acqaisitiot., ownership, posse isf on, use and

I transfer of any chemical or physical form of the radioactive material
specified in the If ense, but not exceeding quantities specified in
ti license, for any authorized purpose. The quantities specified
are usually in the multicurie range.

(2) A " Type B specific license of broad scope" is a speci.f 'icense

authorizing receipt, acquisiti a, ownership, possession, mse and

I transfer of any chemical or physical form of radioactive material
specified in Appendix 0, for any authorized purpose. The possession
limit for a Type B broad licen e, if only one radionuclide is
possessed thereunder, is the ,aantity specified for that radionuclideI in Appendix D, Column I. If two or more radionuclides are possessed
thereunder, the possession limit for each is determined as follows:
For each radionuclide, determine the ratio of the quantity po:ssessed

I to the applicable quantity specified in Appendix D, Column I, for
that radionuclide. The sum of the ratios for all radionuclides
possessed under the license shall not exceed unity.

(3) A " Type C specific license of broad scope" is a specific license
authorizing receipt, acquisition, ownership, possession, uee and
transfer of any chemical or physical form of radioactive material

I specified in Appendix D, for any authorized purpose. The possession
limit for a Type C broad license, if only one radionuclide is
possessed thereunder, is the quantity specified for that radionuc l id e
in Appendix D, Column II. If two or more rtdionuclides are possessedI thereunder, the possession limit is determined for each as follows:
For each radionuclide determine the ratio of the quantity possessed
to the applicable quantity specified in Appendix D, Column II, for

I that radionuclide. The sum of the ratios for all radionuclides
possessed under the license shall not ev eed unity.

(b) An application for a Type A specific license of broad scope will beI approved if:

llAuthority to transfer possession or control by the manufacturer, processor,
or produccr of any equipment, device, ccmmodity, or other product containing
byproduct material whose subsequent possession: use transfer, and disposal

I by all other persons are exempted from regulatory requirements may be
obtained only from the U.S. Nuclear Regulatory Commission, Washington, D.C.
20535.
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I
C.5.4 (b) (1)

(1) thn applicant satisfies the general requirements specified in C.S.2;

(2) the applicant has engaged in a reasonable number of activities
involving the use of radioactive material; and

(3) the applicant has establtshed administrative controls and provisions g
relating to organizatica .od management, procedures, record keeping, g
material control and accounting, and management review that are
necessary to assure saf e operat ions, including;

(i) the establishment of a radiation safety committee composed of
such persons as a radiation saf ety of ficer, a representative
of management, and persons trained and experienced in the sa f e
use of radioactive material;

(ii) the appointment of a radiation safety officer who is qualified

|by training and experience in radiation protection, and who is
available for advice and assistance u.1 radfation safety matt ts; g
and

(iii) the establi,nnent of appropriate admini rative procedures to
assure:

(a) control of procurement and use of radioactive material;

(b) completion of safety evaluations of proposed uses of
radioactive material which take into consideration such
matters as the adequacy of facilities and equipment,
training and experience of the user, and the operating
or handling procedures; and

(c) review, approval, and recording by the radiation saf ety
committee of safety evaluations of proposed uses prepared
in accordance with C.5.4 (b) (3) (iii) (b) prior to use
of the radioactive material.

(c) An application for a Type B specific license of broad scope will be
approved if:

(1) the applicant satisfies the general requirements specified in C.5.2;
and I(2) the applicant has establiehed administrative controls and provisions
relating to organization and management, procedures, record keeping,
material control and accounting, and mana ge;. 2nt review that are
necessary to assure safe operations, including:

(i) the appointment of a radiation safety officer who is qualified
by training and experience in radiation protection, and who
is available for advice and assistance on radiation safety
matters, and

(ii) the establishment of appropria' e administrative procedures to
assure:

C-23

m m 3



''
. . . - . ~ ~ . . . . . * ' - ' . . * ,. u .

' :
.

_ ; ; ~ ,' *

.- ...
' .~ '

'

..

_

, _ ' ' . . -

.. . . _ ___ ,y* _ ,[~ , **'|-

.. . , .

_ _

-
.

s
- -

4

.. ( *7
< .;

,,

' V- C.5.4 (c) (2) (ii) (a) .=
s-

( a_) Control of procurement and use of radioactive material, ,.

.;

.

(b) Completion of safety evaluations of proposed uses of IE-
' ' radioactive raaterial which take ' to consideration such

~

/L -matters as the adecuacy of f aellities and equipment. ~ *
*training and experience c: the user, and the operati.%

, cr handling procedures, and 1. .

,

, (c) Review, approval, and recording by the radiation safety [!s
of ficer of saf ety evaluations of proposed uses prepared ', f

in accordance with C.S.4 (c) (2) (ii) (b) prior to use ' g;
~

of the radioactive material.
..,

(d) An application f or a Type C spec ific Jicense of broad scope will be ,7,<

;,
approved if:

''

: (1) The applicans satisfies the general requirements specif ied in C. S. 2;
.

' . . (2) The applican' submits a statement t ha t radioactive material will be
used only by, er under the direct supervision cf, individuals who 4*

,,.

have received:
..

; i

(1) A college degree at the bachelor level, or equivalent training ~,

f. and experience, in the physical or biological sciences or in
'

.

- gengineering, and

' .- (11) At least 40 hours of train.1p,and experience in the safe . - -

\, ; ' handling of radioactive material, and in the characteristics . .; ,

of ionizing rad iation, uni'.s of radiati"n dose and quantitles, .y
:? .radiat ion detection inscromentation.. and biological hazards

' of exposure to radiation rppropriate to the type and forms ) ./c !

.c of radioactive material to be used; and
., -J

-|.
(3) The applicant has established administrative controls and provisions ,

relating to procorament of radioac-iv material, procedures, record *
keeping, naterial control and accounting, ano management review

.

*; necessary to assure safe operations. ,

. . . ..

to the following conditions:-

Specific licenses of broad scope ar< subject.

(e);
.,.

;' (1) Unless spec if ically uthorized. per s licensed pursuant to C.5.4
'' shall not:

(1) Conduct tracer studies in the environment involving direct
. ' .release of radioac tive caterial;

." .
(ii) Receive, acquire, own, pessess, use or transf er devices [ ''

containing 100,000 curies or more of radioactive material in /'

-- sealed sources used for irradiation of materials;

(iii) Conduct activities for which a s,scific license issued by
.. '. che Agency under C. 5. 3 m C.5.5 is required; or

I
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I
C.5.4 (e) (1) (IM

(iv) Add or cause the adJition of radioac t ive naterial to any food,
beverage, cosmetic, d rug, or other product Cesigned for
ingestion or inhalation by, or application to, a human being.

(2) Each Type A spec if ic license of broad scope issued under this part
shall be subj ect to the condit ion that rad ioac t ive ru t er ial

possessed under the license may only be used by, or under the direct
supervision of, individuals approved by the licensee's radiation
safety committee.

r

(3) .Nch Type B specific license of broad scope issued under this part W
shall be subject to th- ccndition that radioactive material
possessed under the license may only be used by, or under the
direct supervision of, individuals approved by the licensee's
radiation safety officer. =

(4) Each Type C specific license of broad scope issued under this part g
shall be subject to the conditic n that radioactive material possersed g
under the license may only be used by, or under the direct supetvision
of, individuals who sati;fy the require nts of C.5.4 (d).

C.5.5 Special Requirements for a Specific Li ense to Nanufacture, Assemble,
Repair, or Distr ibute Commodit ies, prrducts or De rices which Containf
Radioactive Material.

(a) Licensing the Introduc tion of Ra 'f oac t ive Mat eria l into p roc' a c t s in Exempt

Concentrations.

(1) In addition to the reque a- 3 set f orth in C.5. 2, a specific

license authorizing the intruuuction of radioactive material into
a product or material owned by or in the possession of the licensee g
or another to be transfer <e< to persons exempt under C.2.2 (a) (1) g
will be issued if-

|(i) Th( a pp lic a n t submits a description of the product or material
into which the radioactive material will be introduced, in tend ed EB

use of the radioactive cat er ia l and the produc t or material
into which it is introduced, method of introduction, initial g

gconcentration of the rad ioactive material in the product or
material, control methods to assure that no more than the
specified concentration is introduced into the product or

|material, estimated time interval between introduction and
transfer of the product or material, and estimated concentration EB

of the radioactive material in the produc t or material at
the time of transfer; and

(ii) The applicant provides reasonabli assurance that the concen-
trations of radioactive nat erial at the time of transfer will N
not exceed the cencentr at io..s in Append ix A, that reconcen-
tration of the r r d . ,a cive material in concentrations exceeding

those in Append 1) A is not likely, that use of lower concen-
trations is not feasible, and that the p red t e t or material is

not likely to be incorporated in any food, beverage, cosmetic,

D
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I
C. 5. 5 (a) (1) (ii)

drug, or other er odit y or product designed for ingestion or
inhalation by, or applicatien to a human betun

(2) Each person licensed umler C,5.5 (a) shall file an annual report
with : he Ar,eacy which shall ident i f y the type and quantity of each
product or material into which radioactive meterial has been introducedI during the reporting period; name anl addre w of the person who
owned or posses ad the p roJ uct or uterial, into .sh ic h rad ioac t ive
material has hecn i: .ced, at t. tire ut introductian; the type

I and quantity of r.. 1ide introduced into each such product or
material; and the .:itiil concentrations of the radionuclide in the
product or material at :Ime of transfer of the i a.lioac t ive mater ia l

I by the IIcensee. If no transfers ot radioactive naterial have been
made pursuant to C. 5. 5 h) durin, the reporting period, the report
shall so indicate. Tie report shall cover the year ending June 10,
and shall be filed within 30 days thereafter.

I (b1 1.icensing the Distribution of Radioactive Material in En mut Ouantitles

I (1) An application for a sp m ific 1it m to distrthute NAIUI to persons
exempted from these regulation, purauant to C.2.2 (b) will he
approved if:

(1) The rad inac t ive niterla1 i' not et ,tained in any food, heverane,

cosmetic, drug, or other c ormod t r y Jeninned for ingestion or

inhalation by, or :pplication to, a huma n Sei ng,

(ii) The radioactive material is in the form of processed chemical
elements, compounds, er aixtures, tissue samples, bioassay
samples, counting standards, plated or encapsulated sources,I or similar substance >, ident if ied ar rad ioac t ive and t o be

used for its radioactin properties, but is not incorporated
in t o a ny nanuf ac t u red e r a ssem'aled c om.od i t y , product, or
d ev ic e intended for co mercial distribution; and

(iii) The applicant submits copies of prototype labals and brochures
and the Agency approve' such labels and brochures.

(2) The license issued under C 1.5 (h) (1) is subject to the following

ccnditions:

(1) No more than 10 ex.npt quant itics shall be sold or transferred

in any single transat tinn. liowe ver , an exempt quantity may l e

composed of fractior.al parts of one or more of the exempt

I quantity provided the sum of tFe fractions shall not exceed

uni' f.

I
11Authority to transfer possession or control by the manufacturer, processor,
or producer of any equipment, device, cornoJity, or other product containing,I byproduct meterial whose subsequent oossess'an, use transfer, and disposal
by all other persons are exempteJ tram re;.ul a t o ry requirenents tray be obtained
only f rom the U.S. ';uclear Regula tor / Conni ssion, Washington, D.C. 20555.
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I
C.5.5 (b) (2) (ii)

(ii) Each exempt quantity shall be separat ely and individually
packaged. No more than 10 such packaged exempt quantities
shall be contained in any outer package for transf er to
persons exempt pursuant to C.2.2 (b). The outer package s

shall be such that the dose rate at the external surface of
the package does not exceed 0.5 milliren per hour.

I(iii) The immed iat e container of each giuntity or separately
packaged fractional quantity of radioactive material shall
bear a durable, legible label which:

?

(a_) Identifies the radionuclide and the quantity of radio-
activity, and

(b) Bears the words " Radioactive Material." "

(iv) In addition to the labeling irif orru t ion require i by C. S. 5 (b) g
(2) (iii), the label affixed to the immediate cantainer, or g
an accompanying broc'ure, shall:

(a_) State that the contents are exempt from Licensing State -

requirements, '

(b) Bear the words " Rad ioac t ive Ma ter ia l--No t f or Hum;"1 l's e --

Introduction into Foods, Beverages, Cosmetics, Drugs, or
Med ic ina l s , or into Products Manufactured for Commetclal

Distribution is Prohibited--Exempt Quantities Should Not
Be Combined," and

(c) Set forth eppropriate additional radiation safety pre-
cautions and instructions relating to the handling, use,
storage, and disposal of thc radioactive material.

(3) Each person lice- ed under C.S.5 (b) shall maintain records identifying,
by name and addre.s, each person to whom radioactive material is
transferred for use under C.2.2 (b) or the equivalent regulations of
a Licensing State, and stating the kinds and quantities of radio-
active material transferrei. An annual summary report stating the g
total quantity of each radionuclide transferred under the specific g
license shall be filed with the Agency. Each report shall cover the
year ending June 30, and shall be filed eithin 30 days thereafter.

|If no transfers of radioactive material have been made pursuant to
C.S.5 (b) during the reporting pericd, the report shall so ind ica t e. 15

(c) Licensing the Incorporation of Naturally Occurring and Accelerat( - !

Produced Radioactive Material into Gas and Aerosol Detectors. An
application for a specific license authorizing the incorporation of NARM
into gas and aerosol detectors to be distributed to persons exempt under
C.2.2 (c) (3) will be approved if the application satisfies requirements |
equivalent to those contained in Section 32.26 of 10 CFR Pact 32. =

B
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C.5.5 (d)
(d) Licenaing the Manufacture and Distribution of Devices to Persons Generally

Licensed Under C.4.2 (b).

(1) An application for a specific license to manufacture or distribute
devices containing radioactive material, excluding special nuclear

B-
material, to persons generally licensed under C.4.2 (b) or equivalent
regulations of the U.S. Nuclear Regulatory Commission, an Agreement
State or a Licensing State will be approv.' if:

(i) the applicant satisfies the general requirerrents of C.S.2;

(ii) the applicant submits sufficient information relating to the
design, manufacture, prototype testing, quality control, labels,

d proposed uses, installation, servicing, leak testing, operating
and safety instructione, and potential hazards of the device to
provide reasonabic assurance that:

(a) the device can be safely operated by persons not having
training in radiological protection;

(b) under ordinary conditions of hand 11ag, storage, and use of
the device, the radioactive materici contained in the device
will not be released or inadvertently removed from the device,
and it is unlikely that any person will receive in any period
of one calender quarter a dose in excess of 10% of the limits
specified in the table in A.2.1 (a); and

(c) under accident conditions (such as fire and explosion)
associated with hanJ11ng, s to r as;e , a d use of the device,
it is unlikely that any person would receive an externalI radiation dose or dose commitment in excess of the following
organ doses:

I Whole body; head and trunk; 15 t ems
active blood-forming organs,
gonads; or lens of m e

llands and forearms; feet and 200 rems
ankles; localized areas of
skin averaged over areas no
larger than 1 square ccnti-
meter

Other organs 50 rems

(iii) Each device bears a durable, legible, clearly visible label or

labels ea-roved by the Agency, which contain in a clearly
identift and separate r,tatement:

(a) instructions and precautions necessary to assu;e safe
installation, operation, and servicing of tn- Jevice (docu-

's such as operating and service manuals may be identifiedme-

in the label and used to provide this information);

I
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C.5.5 (d) (1) (iii) (b)

(b) the requirement, or lack of requirement, for leak testing,
or for testing any on-off mechanism and indicator,
including the maximum time interval for such testing, and |
the identification of radioactive material by isotope, E
quantity of radioactivity, and date of determination of
the quantity; and

(c) the informa ion called for in one of the following state-
ments, as appropriate, in the same or substantially similar
form:

s

(1) The receipt, possession, use, and trnnsfer of this device,
~

Model 12, Serial No. 12. are subject to a g
general license or the equivalent a.d the regulations of I
the U.S. Nuclear Regulatory Comission or a State with
which the U.S. Nuclear Regulatory Commission has entered
into an agreement for the exercise of regulatory authority.

-

This label shall be n.aintained on the device 'n a legible

condition. Removal of this label is prohibited.

CAUTION-RADIDACTIVI: MATERIAL

(Name of manufacturer or distributor)

(2) rhe receipt, possession, use, and transfer of this
~

device, Model 12, Serial No. 12, are subject g
to a general license or the equivalent, and the regu- g
lations of a Licensing State. This label shall be
maintained on the device in a legible condition. Remotal
of this label is prohibited.

CAUTION-RADI0 ACTIVE MATERIAL

_(Name of manufacturer or distr ibutor)

(2) In the ever t the applicant desires that the device be required to
be tested at intervals longer than six months, either for proper
operation of the on-off mechanism and ind ica t o r , if any, or for
leakage of radioactive material or for both, he shall include in
his application sufficient information to demonstrate that such
longer interval is justified by performance characteristics of the
device or similar devices aed by design f eatures which have a
significant bearing on the probability or consequences of leakage
of radioactive material fr ,the device or failure of the on-off

determining the acceptable interval f ormechanism and indicator. t,

12The model, serial number, and name of the manuf acturer or distributor may
be omitted from this label provided the information is elsewhere spec if ied
in labeling a f f ixed to the device.
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I
C.5.5 (d) (;')

the test for leakage of rad ioac t ive materia l, the Agency will

consider inf ormation which includes, but is not limited to:

(1) primary containment (source capsule);

(ii) protection of primary containment;

(iii) method of sealing containment;

(iv) containment construction materials;

(v) f orm of contained radioactive mat erial;

(vi) maximum temperature withstood during prototype tests;

(vii) maximum pressure withstood during prototype tests;

I (viii) maximum quantity of contained radioactive material;

(ix) radiotoxicity of contained radioactive material; and

(x) operating experience with identical devices or similarly
designed and constructed devices.

(3) In the event the applicant desires that the general licensee under
C.4.2 (b), or under equivalent regulations of the U.S. Nuclear
Regulatory Commission, an Agreement State or a Licensing State be
authorized to install the device, collect the sample to be

analyzed by a specific licensee for leakage of radioactive ruterial,
service the device, test the on-off mechani;a and indicator, or

I remove the device from installation, he shall include in his

application written instructions to be followed by the general
licensee, estinated calender quarter uoses associated with such

I activity or activities, and bases for such estimates. The submitted
information shall demonstrate that performance of such activity or
activities by an individual untrained in radiological protection,
in addition to other handling, storage, and use of devices under

I the general license, is unlikely to cause that individual to receive
a calendar quarter dose in ex ess of 10% of the limits specified
in the table in A.2.'. (a).

(4) Each person licensed und 'r C.S. 5 (d) to distribute devices to
generally licensed persons shall:

I (i) Furnish a copy of the general license contained in C.4.2 (b)
to each person to whom he directly or through an intermediate
person transfers r:dioactive material in a device for use
pursuant to the general license contained in C.4.2 (b).I
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C. S. 5 (d) (4) (ii)

(11) Furnish a copy of the general license contained in the U.S.
Nuclear Regulatory Commission's, Agreement State's or
Licensing State's regulation equivalent ta C.4.? (b), or
alternatively, furnish a copy of the general license

contained in C.4.2 (b) to each person to whom he directly
or througn sa int e rmed ia t e person transfers radioactive
material in a device for use pursuant to the general license
of the U.S. Nucitar Regulatory Commission, the Agreement
State cr the Licensino State. If a copy of the general
license in C.4.2 (b) is furnished to such a per son, it shall
be accorapanied by a note explaining that the use of the
device is reg.Jared by the U.S. Nuclear Regulatory Commiscion,
Agreemer.t State or Licensing State under requirements
substantially the same as those in C.4.2 (b).

(iii) Report to the Agency all transfera of such devices to persons
for use under the general license in C.4.2 (b). Such report
shall identify each gereral licensee by name and address, an
individual by name and/or position who may constitute a point
of contact between the Agency and the general licensee, the
type and model number of device transferred, and the quantity |
aH type of radicactive material contained in the device. If B
cae o. more intermedaste persons will temporarily possess the
device at the intended place of use prior to its possession
by the user, the report shall include identification of each
intermediate person by name, address. contact, and relation-
ship tc the intended uver. If no transfers have been made
to persons generally 1icensed under C.4.2 (b) during the |reporting period, the report shall so indicate. The report E
shall cover each calender quarter and shall be filed within
30 days thereafter.

(iv) Reports to Other Agencies.

(a) Report to the U.S. Nuclea r Regulatory Cor:ur.ission al
transfers of such devices to persons for use under the m
U.S. Nuclear Regulatory Conmission general license in
Section 31. 5 of 10 CFR Part 31.

(1 ) Report to the responsible State agency all transfers of1

devices manufactured and distributed pursuant to C.5.5
(d) for use under a general license in that State's |regulations equivalcnt to C.4.2 (b). 5

(c) Such reports shall identif y each general licensee by g
aame and address, an individual by name and/or position g
who may constitute a point of contact between the
agency and the general licensee, the type and model of
the device transferred, and the quantity and type of |radioactive mat < rial contained in the device. If oae B
or more intermediate persons will temporarily possess
the device at the intended place of use prior to its
possession by the uset, the report shall include
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ideatification of each intermediate person by name,. ;

address, contact, and relationship to the intended user.
',I . The repcrt shall be submitted within 30 days af ter the

end of each calendar quarter lu which such a device is
transferred to the generally licensed person.<

..

(d ) If no transfers have been made to U.S. Nuclear Regulatory
Commission licensees during the reporting period, this
inforration shall be .aported to the U.S. Nuclear
Regulatory Comm'ssira.

L
". (c) If no transf ers have been made to general licensees
? - within a particular State during the ceporting period,l this informat *on shall be report ed to the responsible,

ya State agency ur.on request of the agency.
.

(v) Keep records showing the name, address, and the point of
contact for each general liccasee to whom he directly or;, through an intermediate person transfers adivoctive mat erial

'I4 . in devices for use pursuant to the general license provided ,'
t in C.4.2 (b), or equivalent regulations of the U.S. Nuclear ?

-

-

Regulatory Commission, an Agreement State or a Licensing
) State. The records should show the date of each transfer, the*
T radionuclide and the quantity of radioactivity in each device

transferred, the identity of any intermediate person, and
compliance with the report requirements of C.5. 5 (d) (4).

'
..

(e) Special Requireuents for the Manufacture, Assembly, or Repair of Luminous
y Safety Devices for Use in Aircraft. An ap,11 cat ion for a specific license

a

to manufacture, assemble, or repair luminous saf ety devices containing ,

g tritium or promethium-147 for use in aircraf t, for distribution to persons. g generally licensed under C.4.2 (c) will be approved subj ec'. to the '

f ollowing conditions:
.

?

(1) The applicant satisfies the general requirements specified in C. S.2
and

,
(2) The applicant satisfies the requirements of Sections 32.53, s2.54,* 32.55, 32.56, 32.101 of 10 Crn Part 32 or their equivalent.

.

(f) Special Requirements for License to Manufacture Calibration Sources
- Containing Americtum-241, Plutonium or Radium-226 for Distribution to

' Persons Generally Licensed Under C.4. 2 (c). An application for a specific
ifrense to manuf acture calibration and reference se .rces containing ameri- 4
cium-241, plutonium or radium-226 to persons generally licensed under

,.
t C.4.2 (e) will be approved subjec t to the following conditions:

(1) Tle applicant satisfies the general requirement o f C. 5. 2, a nd.,

(2) The applicant satisfies the requirements of Sections 32.57, 32.58,
32.59, 32.60, 32.102 of 10 CFR Part 32 and Section 70. 39 of 10 CFR
Part 70 or their equivalent.

>
I
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I
C.5. 5 (g)

y,) Manufacture and Distributicn of Radioactive Material f or Medical Use
Under Ceneral License. In addition to requirements set forth in C.5.2,
a specific license authorizing the distribution of radioactive material m
for use by physicians under the general license in C.5.2 (f) will be ' '

"
issued If:

g(1) The applicant submits evidence that the radiocctive material is to
be manufactured, labeled, and packaged in accordance with a new d ug ay
application which the Commiasioner of Food and Drugs, Food and Drug
Administration, has approved, or in accordance with a license for a
biologic product issued by the Secretary, Department of Health,
Education, and Welfare; and

(2) One of the following statements, as appropriate, or a substantially |
timilar statement which contains the information called for in one W
of the following statements, appears on the label af fixed to the
container or appears in the leaflet or brochure which accompanies
the package:

(i) This radioactive drug may be received, possessed, and used

|only by physicians lic ensed (to dispense drugs) in the
practice of medicine. Its receipt, possession, use and E
transfer are subject to the regulations and a general license
or its equivalett of the U.S. Nuclear Regulatory Commission
or of a State with w'iich the Commission has entered into an
agreement for the exercise of regulatory authority.

_

Name of manufacturer

(ii) This radioactive drug may be received, possessed, aad used
>nly by phyticians licensed (to dispense drugs) in the practice
of medicine. Its receipt, possession, use and transfer are
sabject to the regulations and a general license or its equiva-
lent of a Licensing State.

___ Name of manufacturer

(h) Manuf acture and Distribution of Radioactive Material for Certain In
Vitro Clinical or Laboratory Testing Under General License. An
application for a sp ec if ic license to manufac ture or distribute radioactive
material for use under the general license of C.4.2 (g) will be approved if:

(1) The applicant satisfies the general requirements specified in C.5.2.

(2) The radioactive material is to be prepared for distribution in
prepackaged units of:

,,

(i) Iod ine-12 5 in unit s not exceeding 10 microcuries each.

(ii) Iodine-131 in units not e:,c eeding 10 microcuries each.
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I
C.5.5 (h) (2) l'ii)

(iii) Carbon-14 h units not exc eed ing 10 microcuries each.

(iv) Hydrogen-3 (tritium) in units not exceeding 50 microcuries
each.

(v) Iron-59 in units not exceeding 20 microcuries each.

(vi) Cobalt-57 in units not exceeding 10 microcuries each

(vii) Selenium-75 in units not exceeding 10 microcuries each.

(viii) Mock Iodine-125 in units nr.t exe eding 0.05 microcurie of

iodine-129 and 0.005 microcurie of americium-241 each.

(3) Each prepackaged unit bears a durable, clearly visible label:

(i) Identifying the radioactive contents as to chemical form and
radionuclide, and indicating th it the amount or radioactivity
does not exceed 10 microcurice of iodine-125, iodine-131,

I carbon-14, cobalt-57, or selenium-75; 50 microcuries of
hydrogen-3 (tritium); 20 microcuries of iron-59; or mock
iodine-125 in units not exceeding 0.05 microcurie of iodine-129
and 0.005 mic rocurie of americium-241 each; and

(ii) Displaying the radiation caution symbol described in A.3.3 (a)
and the words, " CAUTION, RADIOACTIVE MATERIAL," ,, ad "Not for
Internal or External Use in Humans or Animals."

(4) One of the following statements, as appropriate, or a substantially
similar statement which contains the information called for in one
of the following statements, appears on a label affixed to each
prepackaged unit or appears in a leaflet or brochure whi h accompanies
the package:

(i) 'lhis radioactive material may be received, acquir ed, possessed,
and used only by physicians, clinical laboratories or hospitals

g and only for in vitro clinical or laboratory te:sts not involving

g internal or external adminie' ration of the material, ar the
radiation theref rom, to human beings or animals. Its receipt,
acquisition, possession, use, and trar,fer are subject to the

I regulations and a general license of the U.S. Nuclear Regulatory
Commission or of a State with which the Commission has entered
into an agreement for the exercise of regulatory authority.

I
Name of manufacturer

I (ii) This radioactive material may be received, acquired,
possessed, and used only by physicians, clinical laboratories
or hospitals and only for in vitro clinical or laboratory
tests not involving internal c: external administration ofI the material, or the radiation therefrom, to human beings or

f jf9
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C. S.5 (h) (4) (ii)

or animal Its receipt, acquisition, possession, use, and.

transfer are subject to the regulations and a general license
of a Licensing State.

Name of manufacturer

(5) The label affixed to the unit, or the leaflet or brochure which
accompanies the package, contains adequate information as to the
precautions to be observed in handling and storing such radioactive g
material. In the case of the nock iodine-125 reference er cali- 5bration source, the infortation accompanying the source must aisc
contain directions to the licensee regarding the waste disp , sal

requirements set out in A.4.1 of these regulations.

(1) Licer.aing the Manuf acture and Distribution of Ice Detection Devices.
An application for a specific license to manuf acture and distribute ice
detection devices to persons generally licenced under C.4.z (h) will be
approved subject to the fo awing conditions:

(1) The applicant satisfies the general requirements of C.5. 2, and

(2) The criteria of Sections 32.61, 32.62, 32.63, 32.103 c f 10 CFR Part
32 are met.

(j ) Manufacture and Distribution of Radiopharmaceuticals Containing Radio-
ac;ive Materia' .or Medical Use Under Group Licenses. An application
for a specific license to manufacture and distribute radiopharmaceuticals |
containing radicactive material for use by persons licenced pursuant to B
C.5.3 w) for the uses listed in Group I, Group II, IV, or V of Append 17
C of this part will be approved if:

(1) The applicant satisfies t ' .e general requirements specified in C.5.2
of this part;

(2) The applicant submits evidence that:

(1) the radiopharmaceutical containing radioactive material .11
be manufactured, labeled, and packaged in accordance witn the
Federal Food, Drug and Cosmetic Act or the Public Ilealth
Service Act, such as a new drug application (NDA) approved by
the Food and Drug Administration (FDA), a biologic product ]
license issued by FDA or a " Notice of Claimed Investigational B
Exemption for a New Drug" (IND) that has been accepted by the
FDA, or

(ii) the manuf acture and distribution of the radiopharmaceutical
containing radioactive material is not subj ec t to the Federal
Food, Drug and Cosmetic Act and the Public Ilealth Service Act;

(3) The applicant submits information on the radioneclide, chemical and
physical form, packaginh including maximum activity per package,
and shiciding provided by the packaging of the radioactive n.aterial
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C.S.5 (j) (3)

which is appropriate f or sa f e ha nd l ing and storage of radio-
pharmaceuticals by group licensees; and

(4) (i) The label af fixed to each package of the radiopharmaceutical
contains inf ormat ion on the radionuclide, quantity, and date

of assay and :.he label affixed to each package, or the leaflet
or brochure which accompanies each package, contains a state-
ment that the radiopharmaceutical is l' censed by the Agency
for distribution to persons licensed pursuant to C.S.3 (c)
and Appendix C Group I, Group II, Group IV, and Group V of
Part C, as appropriate, or under equivalent licenses of the
U.S. Nuclear Regulatory Commission, an Agreement State or a
Licensing State.

(ii) The labels, leaflets or brochures required by C.5.5 (j) (4) (i)
are in addition to the labeling required by the Food and Drug
Admin ist rat ion (FDA) and they may be separa te from or, with
the approval of FDA, may be combined with the labeling required
by FDA.

(k) Fbnuf ac ture and Distribution of Generators or Reagen_t Kits for Preparation
of Radiopharmaceuticals Containing Radioactive Material. An application
for a specific license to manuf acture and distribute generators or reagent
kits containing radioactive material for preparation of radiopharmaceuticals
by persons licensed pursuant to C.S. 3 (c) for the uses listed in Group III
of Appendix C of this part will be approved if:

(1) The applicant satisfies the general requirements specified in C.5.2;

(2) the applicant submits evidence that:

(1) the generator or reagent kit is to be manufactured, labeled
and packaged in accordance with the Federal Feod, Drug and
Cosmetic Act or the Public health Service Act, such as a new drug

applicaticn (NDA) approved by the Food and Drug Adminiv.ra tion
(FDA), a biologic product license issued by FDA, or a
" Notice of Claimed Investigational Exemption for a New Drug"
(IND) that has been accepted by the FDA, or

(ii) the manuf ac ture and distributioe of the generator or reg,ent
kit are not subject to the Federal Food, Drug and Cosmetic
Act and rae Public Health Service Act;

(5) the applicant submits inf ormat ion on the radionuclide, chemical and
physical form, packaging includ ing maximum ac t ivi ty per package,
and shielding provided by the packaging of the radioactive material
contained in the generator or reagent kit;

(4) the label affixed to the generator or reagent kit contains infor-
mation on the rad ionuclide, quantity, and date of assay; and

(5) the label affixed to the generator or reagent kit, or the leaflet
or brochure which accompanies the generator or reagent kit, contains
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I
C.5.5 (k) (5) (1)

(1) ade<;ua te inf ormat ion, from a rad iat ion sa fet y standpoint, on
the procedures to be followed and the equipment and shielding
to be used in elut ing he generator or processing radioact 've
material with the reagent kit. and

(11) a statement that this generator or reagent kit (as appropriate)
is approved for use by persons licensed by the Agency pursuant h
to C.5.3 (c) and Appendix C Group III of " art C or under W
equivalent licenses of the U.S. Nuclear Regulatory Commission,
an Agre_ ment State or a Licensing 3 tate. The labels, leaflets g

are in addition to the gor bro,-hures required by C.S.5 (k)
labeling required by FDA and they may be separate from or,
with the approval of FDA, ray be combined with the labeling
required by FDA.

NOTE: Although the Agency does not regulate the manf uacture and distribution O
of reagent kits that do not - ~% rad ioac t ive mater ia l, it does regulate the

use of such reagent kits for eparation of radiopharmaceuticals containing h
radioactive material as part of its licensing and regulation of the users of
radioactive material. Any manufacturer of reagent kita that do not contain
radioactive material who desires to have his reagent kitt, approved by the

Agency for use by persons licensed pursuant to C.5.3 (c) and Group III of =

Appendix C of this part may submit the pertinent inf ormat ion specified in
C.5.5 (k).

(1) Manufacture and Distribution of Sources or Devices Conta ning Radioactive
Material for Medical lise. An application for a spec if ic license to
manufacture and distribute sources and devices containing radioactive

material to persons licensed pursuant to C.5.3 (c) for use _ a cali-
bration or reference source or for the uses listed in Group VI of

Appendix C of this part will be approved if:

(1) The applicant satisifes the general r"quirements in C.5.2 of this
part.

(2) The applicant submits sufficient inf ormation regarding each type of
source or device pertinent to an evaluation of its radiation safety,
including:

(i) the radioactive material contained, its chemical and physical

form, and amount,

(ii) details of design and construction of the source or device,

(iii) proc ed ures for, and results of, prot (repe tests to demonstrate
that the source or device will maintain its integrity under
stresses likely to be encountered in normal use and accident s,

(iv) for devices containing radioactive material. the radiation |
profile of a prototype device, M

(v) details of quality control procedures to assure that g
production sources and devices meet the standards of the g
design and prototype tests,
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C.5.5 (1) (2) (vi)

(vi) procedures and standards for calibrating sources and devices,

(vii) legend and methods for labeling sources and devices as to their
radioactive content, and

(viii) instruction for handling and storing the source or device from
the radiation safety standpoint; these instructions are to be
included on a durable label attached to the source or device

I or attached to a pernanent storage co c iner for the source or
device; provided, that instructions which are too lengthly for
such label may be s.ummarized on the label and printed in detail
on a brochure which is referenced on the label.

(3) The label affixed to the source or device, or to the permanent stcrage
container for the source or device, contains informa t f or. on the

I radionuclide, quantity, and date of assay, and a statement that the

(name of source device) is licensed by the Agency for distributionu

to persons liceised pursuant to C.S.3 (c) and Appendix C Group VI of

I this part or r ider equivalent licenses d the U.S. Nuclear Regulatory
Cor mission, aa Agreement State or 1 Licensing State, provided, that
such labeling for sources which dc .ior require long term storage
(e.g. , gold--198 seeds) may be on a :maf ~ et or brochure which accompanies
the source.

(4) In the event the applicant desires that the source or device be

I required to be tested for leakage of radioactive material at intervals
longer than six months, he shall include in his application sufficient
information to demonstrate that such longer interval is justified by
performance characteristics of the source or device cr similar sources

B or devices and by design features t ha t have a significant bearing
on the probability or consequences of leakage of radicective material
fre- the source.

(5) In determining the acceptabic interval for test of leakage of radio-
active material, the Agency will condiser information that includes,
but is not limited to:

(1) primary containment (source capsule),

(11) protection of primary containment,

(iii) method of sealing containment,

(iv) containment construction materials,

(v) form of conn.1ned rad ioac t ive materia l,

(vi) maximum temperature withstood during prototype tests,

(vii) maximum prussure withstood during prototype tests,

(viii) maximum quantity of contained radioactive material,

(xi) radiotoxicity of contained radioactive material, and

B
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C. S. 5 (1) (5) (x)

(x) operating experience with ident ical sources or devices or
similarly designed and constructed sources or devices.

(m) Requirements for License to Manufacture and Distribute Industrial Products
Containing Depleted Uranium for Mass-Volume Applications.

(1) An application for a specific license to manufacture industrial
products and devices containing depleted uranium for use pursuant
to C.4.1 (d) or equivalent regulations of the U.S. Nuclear Regulatory
Commission or an Agreement State will be approved if: T

(i) the applicant satisfies the general requirements specified in
C.S.2;

(ii) the applicant submits suf fic ient inf orma t ion relat ing to ;he
design, manufacture, prototype testing, quality concrol
procedures, labeling and marking, proposed uses, and potential
hazards of the industrial product or device to provide
reasonable assurance that possession, use, and transfer of the
depleted uranium in the pr odo t or device is not likely to
cause any individual to receive in any period or one calender
quarter a radiation dose in excess of 10 percent of the limits
spec ified in A.2.1 (a); and

(iii) the applicant submits sufficient information regarding the
industrial product or device and the presence of depleted
uranium for a mass-volume application in the product or device
to provide reasonable assurance that unique benefits will
accrue to the public because of the usefulness of the product
or device.

(2) In the case of an industrial product er device whose unique benefits
are questionable, the Agency will approve an application for a
specific license under C.5.5 (m) only if the product or device is
found to combine a high degree of utility and low probability of
uncontrolled disposal and dispersal of significant quantities of
depleted uranium into the environment,

(3) The Agency may deny any application for a specific license under
C.5.5 (m) if the end use of the industrial product or device cannot
be reasonably foreseen.

(4) Each person licensed pursuant to C.5.5 (m) (1) sha1*

(1) maintain the level of quality control required by the license
in the manuf ac ture o f the industrial product or device, and
in the installation of the depleted uranium into the product
or device;

(ii) label or mark each unit to:

8
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I
C.5.5 (m) (4 ) (11) (a )

I (a) identily the manuf ac t urer ot the prodnet or device and the
number of the license under which t he pr oduct or device
wa s manuf ac t t. red , the fact that the produc t or device

I contains depleted eran ton, and the quantity of depleted
uranium in each product or device; a n'i

| (b) state that the receipt, possession, use, and transfer of

W the product or device are subject to a general license or
the equivalent and the regulations of the U.S. Nuclear
Regulatory Commission or of an Agreement State;

(iii) assure that the depleted uranium before being installed in
each product or device has been impressed with the following

I legend clearly legible through any plat ing c r other covering.
" Depleted Uranium;"

(iv) (a) furnish a copy of the general license contained in C.4.1I (d) and a copy of Agency FormCEN-1 t o each person to whom
he transfers depleted uranium in a product or device for
use pursuant to the general license contained in C.4.1
(d), or

(b) furnish a copy of the general IIcnnse contained in the
U.S. Nuclear Regulatory Comm!ssion's or Agreement State's

i regulation equivalent to C.4.1 (d) and a copy of the U.S.
Nuclear Regulatory Commission's or Agreement State's
certificate, or alternatively, furnish a copy of the
general license contained in C.4.1 (d) and a copy of
Agency FormCEN-1 t o each person to whom he transfers
depleted uranium in a product or device for use pursuant
to the general license of the U.S. Nuclear RegulatoryI Cor m ~ ion or an Agreement State, with a note explaining
tha* m e of the product or device is regulated by the
U.S. Nuclear Hegulatory Commission or an Agreement State

I under requirements substantially the same ar those in
C.4.1 (d);

(v) report to the Agency all transfers of industrial preducts or

9 devices to persons for e,e under the general license in C.4.1

(d). Such report shall identify each general licensee by namt
and address, an individual by name and/or position who may

8
constitute a point of contact between the Agency and the general
licensee, the type and model number of device transf erred, and
the quantity of depleted uranium contained in the product or
device. The report shall be submitted within 30 days after

8 the end of each calendar quarter in which such a product or
device is transferred to the generally licensed person. If

no transfers have been made to persons generally licensed

I under C.4.1 (d) during the reporting period, the report shall
so ind ica t e;

(vi) (a) report to the U.S. Nuclear Regulatory Commission allI transfers of induatrial products or devices to persons
for use under t he ti.S. Nt. clear Regulatory Commission
general license in Section 40.25 of 10 CFR Part 40,
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C. 5. 5 (n) (4) (vi) (b)

(b) report to the responsible State ancocy all transfers of
devices manufactured and distributed p2rsuant to C.5.5
(m) for use under a general license in that State's g
regulations equivalent to C.4.1 (d), 3

(c) such report shall identify each general licensee by name
individual by name and/or position whoand address, an

may constitute a point of contact berwrea the agency and
the general licensee, the type and madcl number of the
device transferred, and the quantity of aepleted uranium |
contained in the product or device. The report shall be B
submitted within 30 days after the end of each calendar
quarter in which such product ar device is transferred to
the generally licensed person,

(d) If no transfers have been made to U.S. Nuclear Regulatory

|Commission licensees during the reporting period, this
information shall be repor wl to the U.o. Nuclear 5
Regulatory Commission,

(e) if no transfers have been made to general licensees within
a particular Agreement State during the reporting period,
this information shall be reported to the responsible
Agreement State agency; and

(vill keep records showing the name, address, and point of contact
for each general licensee to whom he transfers lel leted uranium
in industrial products or devices for use pursuant the

.

general license provided in C.4.1 (d) or equivalent 11ations
of the U.S. Nuclear Regulatory Commission or of an Agreement
State. The records shall be maintained f or a period of two
years and shall show th e date of each transfer, the quantity
of depleted uranium in each proCoct or device transferred, and
compliance with the report requirements of this section.

C.5.6 Issuance of Specific Licenses.

(a) Upon a determination that an application meets the requirements of the
Act and the regulations of the Agency, the Agency will issue a specific
license authorizing the proposed activity in such form and containing
such conditions and limitations as it deems appropriate or necessary.

(b) The Agency may incorporate in any license at the time of i ss ua nc e , or
thereafter by appropriate rule, regulation, or order, such additional
requirements and cond itions with respect to the licensee's receipt, h
possession, use, and transf er of radioactive material subject to this W
part as it deems appropriate or necessary in order to:

(1) minimize danger to public health and sa f ety or property;

(2) require such reports and the keeping of such records, and to prov id e
for such inspections of activitles under the license as may be |
appropriate or necessary; and W

-



C.S.6 (b) (3)

(3) prevent loss or theft of material subject to this par..

C.S.7 Specific Terms and Conditions of Lycnse.

(a) Cach licensee issued pursuant to this part sha ll be subject to all the
provisions of the Act, now or hereafter in effect. ard te 11 rules,

regulations, and orders of the Agency.

(b) No license issued or granted under this part and no cight to possess or
utilize radioactive naterial granted by any license issued eursuant to
this part shall be transfctred, assigned, or in any manner disposed of
either voluntarily or involuntarily, directly or ind irect ly, through
transfer of control of any license to any person unless the Agency shall,
after securing full information find that the transfer is in accordance
with the provisions of the Act, and shall give its consent in writing.

(c) Each person licensed by the Agency pursuant to this part shall confine
his use and possession of the material licensed to the locations and
purposes authorized in the l icense.

C.S.8 Expiration of Licenses. Except as pr ovided in C.5.9 (b), each specific
license shall expire at the end of the d y, in the month and year stated
therein.

C.S.9 Renewal of Licenses.

(a) Applications f or renewal of spec ific licenses shall he filed in accordance
with C.S.I.

(b) In any case in which a licensee, not less than 30 days prior to expiration
of his existing license, has filed an applica ion in proper form for
renewal or for a new license authoriziag the same activities, such
existing license shall not expire unt il the applicat io , has been finally
determined by the Agency.

C.S.10 Amendment of Licenses at ReSuest of_ Lic ensee. Applications for
amendment of a license shall be filed in accordance with C.5.1 and shall
specify the respects in which the licensee desires his license to be
amended and the grounds for such amendment.

C.S.11 Agency Action on Ayylicat_lons to be Renew and Amend. In considering
an application by n licensee to rer.ew or amend his license, the Agency
will apply the criteria set forth in C.5.2 and C.S.3, C.S.4, or C.5.5 as
applicable.

C.5.12 Persons Possessinn a License for_ Source, Byproduct or Special Nuclears
, Ma t er ia l in Quantities Not Sufficient to Form a Crit ical_ Mass on Ef fective

Date of These Regulations. Any person who, on the ef f ective date of
these regulations, possess a general or specific license for source, by-
product, or special nuclear material in quantities not su f f ic ient to form
a critical mass, issued by the U.S. Nuclear Regulatory Commission, shall
be deemed to possess a like license issued under this part and the Act,
such license to expire either 90 days after receipt from the Agency of a
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C.S.12

notice of expirat ion of suc'.i license, or on the date or expiration
spect'ied in the U.S. Nucicar Regulatory Commission 1icense, wh ic heve r
is earlier.

C.5.13 persons possessing Naturally Occurring and Accelerator-Produced Radio-
active Material on Effective Date of These Regulations. Any person who,
on the effective date of these regulations, posresses NARM for which a
specific license is required by the Act or this p - t shall be deemed to
possess such a license issued under the Act and this part. Such license
shall expire 90 days af ter the ef fective date of these regulations; E
provided, however, that if within the 90 days the person possessing such 3
material files an application in proper form for a l ic en s e, such existing
license shall not expire until the application has been finally determined g
by the Agency. g

C.5 14 Transt er of Muerial .

(a ) Ne licensee shall transfer radioac t ive ma terial (' ,i t as authorized
pursuant to this e?c t ion.

(b) Except as other wise provided in his license arl subjec t to the provisions
of C.5.14 (c) and (d ) , any licensee may transter radioactive material:

(1) to the Agency;13

(2) to the U.S. Department of Energy;

(3) to any person exempt from the regulations ir this part to the extent
permittcd under such exemption;

(4) to any person authorized to receive such material ender terms of a

genetal license or its equivalcat, or a specific license or equivalent s

licensing document , issued by the Agency, the U.S. Nuclear Regulatory
Commission, any Agreement State r any Licensing State, or to any
person otherwise authorized to receive such ma terial by the Federal
Government or any agency thereof, the Agency, any Agreement State or
any Licensing State, or

(5) as otherwise authorized by the Agency in wr it ing.

(c) Before transferring radioactive naterial to a specific licensee of the
Agency, the U.S. Nuclea r Regulat ory Commission, an Agreement State or a
Licensing State, er to a general licensee who is required to -egister
with the Agency, the U.S. Nuclear Regulatory Commission, an \greement
State or a Lic;? sing Scate prior to receipt of the radioactive material, E
the licensee transferring the material shall verify that the transferee's g
license authorizes the receipt of the type, form, and quantity of radio-
active material to be transferred.

13
A licensee may transfer material to the Agency only ofter receiving prior
approval from the Agency.

.
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(d ) The follow *ag methods for the verification required by C.5.14 (c) are

'] ac c e p t a b'.e :

's
(1) Tie transferor may have in his possession, and read, ac rent cop-

of the transferee's specific license or registration cert?ficate;

a (2) the transferor may have in his pos 2ssion a written certification by
the transf eree that he is authorized by license or registration cer-
tificate to receive the type, form, and quantity of radioactive

~; material to be transferred, specifying the license or registration
certificate number, issuing ager.c y, and expiration date;

m

(3) for emergency shipments the transferor may accept oral certification
- by the transferee that he is authorized by license or registration

certificate to receive the type, form, and quantity of radioactive
^

material to be transferred, specifying the license or registration

"i certificate number, issuing agency, and expiration date; provided,
that the oral certification is confirmed in writing within 10 days;

*

(4) the transferor may obtain other sources of information compiled by
J a reporting service from official records of the Agency, the U.S.

Nuclear Regulatory Commission, the licensing ag2ncy of an Agreement
-9 State or a Licensing State as to the identity of licencees and the
pg scope and expiratior dates of licenses and registration; or

- (5) when none of the methods of verification described in C.S.14 (d) (1)
- to (4; are readily available or J;en a transferor desires to verify

-

that information received by one of such methods is correct or up-
to-dr*c, the transferor may obtain and record confirmation from the

] Agency, the U.S. Nuclear Regulatory Commission, or the licensing
agency of an Agreement State or a Licensing State that the transferee

~

is licensed to receive the radioactive material.
_

?? (e) preparation for shipment and transport of radioactive material shall be
2" in accordance with the provisions of C.7.1.

; C. 5.15 Mod ific at ion, Revocation. and Termination of Licenses.
"

- (a) The terms and conditions of all licenses shall be subject to amendment,
revision, or modification or the license may be suspended or revoked by,

- reason of amendments to the Act, or by reason of rules, regulations, and
orders issued by the Agency.=

2 (b) Ar.y license may be revoked, suspended, or modified, in whole or in part,

;; for any material false statement in the application or any statement of
!- fact required under provisions of the Act, or because of conditions

__

revealed by such application or statement of f act or any report, record,
or inspection or other means which would warrant the Agency to refuse tog

E grant a license on an original application, or for violation of, or
failure to observe any of the terms and conditions of the Act, or of the

j; license, or of any rule, regulation, or order of the Agency.
-J

-
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C.5.15 (c)

(c) Except in cases of willfulness or those in which the public health,
interest or safety requires otherwise, no license shall be modified,
suspended, or revoked unless, prior to the institution of proceedings
therefor, lacts or conduct which may warrant such action shall have been W
called to the attention of the licensee in writing and the licensee shall
have been accorded an opportunity to demonstrate er achieve compliance
with all lawful requirements.

(d) The Agency may terminate a specific license upon request submitted by the
licer.see to the Agency in writing.

I
I
I
I

I
I

I
I
I
I

I
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C.6 RECIPROCITY

C.6.1 Reciprocal Recognition of Licenses
_

g (c) Licenses of By-Product, Source, and Special Nuclear Material in Quan-
_g tities Not Sufficient to Form a Critical Mass.
,

(1) Subject to these regulations, any person who holds a specificI license from the U. S. Nuclear Regulatory Commission or any
.

Agreement State, and issued by the agency having jurisc.iction
where the licensee maint ins an office for directing the

I licensed activity and at which radiation safety records are
normally maintained, is hereby granted a general license to con-
duct the activities authorized in such licensing document within
this State for a period not la excess of 180 days in any calendar
year provided that:

(1) the licensing document does not limit the activity authorized
by such document to specified installations or locations;

(.1) the out-of-state licensee notifies the Agency in writing at
least three (3) days prior to engaging in such activity.
Such notification shall indicate the location, period and

, type of proposed posseselon and use within the State, and
i shall be accompanied by a copy of th2 pertinent licensing

document. If, for a specific case, the three (3) day period
would impose an undue hardship on the out-of-state licensee,
he may, upon application to the Agency, obtain permission
to proceed sooner. The Agency may waive the requirement

I for filing additional written notifications during the re-
-

mainder of the calendar year following the receipt of the,

initial notification from a person engaging in activities
under the general license provided in C.6.1 (a) (1);

(iii) the out-of-state licensee complies with all applicable
regulations of the Agency and with all the terms and con-

*- ditions of his licensing document, except any such terms
_ and conditions which may be inconsistent with applicable

regulations of the Agency;

(iv) the out-of-state licensee supplies such other information as
the Agency may request; and

j (v) the out-of-state licensee shall not transfer or dispose of
up radioactive materiil possessed or used under the general

license provided in C.6.1 (a) (1) except by transfer to a:

person:

(a) specifically licensed by the Agency or by the U.S.
Nuclear Regulatory Commissicn to receive such material, or

C-59
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I
C.6.1 (a) (1) (v) (b)

8
(It) exempt from the requirements for a license for such

material under C.2.2 (a).

(2) Notwithstanding the provisions of C.6.1 (a) (1), any person
who holds a specific license issued by the U. S. Nuclear
Regulatory Cornission or an Agreement State authorizing the I
holder to manufacture, transfer, install, or service a device 3
described in C.4.2 (b) (1) within areas subject to the juris-
diction of the licensing body is hereby granted a general license
to instmll, transfer, demonstrate or service such a device in
this State provided that:

(1) such person shall file a report with the Agency within g
30 days after the end of each calendar quarter in which 3
any device is transferred to or installed in this State.
Each such report shall identify each general licensee g
to whom such device is transferred by name and address, 5the type of device transferred, and the quantity and
type of radioactive material contained in the device;

I
(ii) the device has been manufactured, labeled, installed,

and serviced in accordance with applicable provisions
of the specific license issued to such person by the

""U. S. Nuclear Regulatory Commission or an Agtcement
State;

(iii) such person shall assure that any labels required to be
affixed to the device under regulations of the authority

which licensed manufacture of the device bear a state-
ment that "Renoval of this label is prohibited"; and

(iv) the holder of the specific license shall furnish to each
general licensee to whom he transfers such device or on g
whose premises he installs such device a copy of the g
general license contained in C.4.2 (b).

(3) The Agency may withdraw, limit, or qualify its acceptance of eiy
specific license or equivalent licensing document issued by
another agency, or any product distributed pursuant to such
licensing document, upon determing that such action is necessary 5
in ordec to prevent undue hazard to public health and safety or g
property.

(b) Licenses of Naturally-Occurring and Accelerator-Produced Radioactive
WMaterial.

(1) Subject to these regul 'lons, any person who holds a specific
license from any Licenaing State, and issued by the agency having
jurisdiction where the licensee maintains an office for directing
the licensed activity and at which radiation safety records are
normally maintained, is hereby granted a general license to conduct

'

the activities authorized in such licensing document within this

State for a period not in excess of 180 days in any calendar year
provided that: g

3

4}\ ) t)o
.
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C.6.1 (b) (1) (1)

I (1) ihe 1it e n s i n g; document . loc .ot I i n. i i the activity

authorizid by such document Io speeified inn t .il i.it i ons oi

loc.it f ons ,

(ii) he out-of-state Iicensee not ii i. Ihe Agent v in writing
at l e a:, t three (3) day: priet to ennaging in such

activit . Suci, not it icat ion siu ll indicat; the locarleu,

period, and type of proposed pos:u .; ion ;uid use within tl,

State, and shall he accoupanied by a copy of tic pe rt i ne:.'s

licensing docunent, if, for a ,pecific case. the three
(3) dav perioil would impo,e an un.iue hardshin on the cut-
of-state licensee, he mav, upon applicati n to the Agen' ,

obtain permission t o procent sooner. The Agency r'ay
waive the re<pii remen t for filing addit ional written

not ificat ions during the rema inde r of t he calendar year

f ollowing t he receipt of the ini t i.il not il icat ion from a

person engaging in activitie:, under the g neral license
provided in C.6.1 (b) (1);

(iii) The out-of-state l icen: cc t omplie. wit h all applicable
regulations of the Agenc, and wit h all the t e rne; and con-

= ditions of his licensinn document, exc ept anv such term:
and conditions which m v lie inconsist.nt with applicable
regulations of the An a.

.i.) t he out -ot -s t at e licensee suppli , on o ot he r saformatii

as the Agenes may r eq ue:41, and

(v) the out-of-state l i cen:.c shall n, t t r.i i . er 'r dispesc e'
radioactive material posse:, sed or used undn the ge n e r .' l

license provided in C.6.1 (h) (1) c .< c e o t by transfer to

person;

(a) specifically l i cen.,cd le the igen. or by another
hicensing St at e to receive such r.aterial, or

(l) exempt Irom the i m pli r. t en t s I o r .i I!iense for such!

material under C.2.'

(2) Notwithstanding the i.rovinions ol r.o (b) (I), .niv person who

holds .i specific liccuse it sucil b s i. i c( noing 4t ati authoriv.ing.

I
the holder io manuf act urr, t i a n. l c r , inst a l 1, or servite a device

described in C 4.2 (h) (1) within areas sub ect to the jurisdic-l
tion of the licensing b. .d y is herchy grant ed .i ..e ne r a l liccase ti.

install, t rans f e r, denons t ra t e or ervice euch a J. ice in t':-

B Ftate provide.1 t hat :

( i) such perse" uhall tile a r. po r t s i t h t he Agency within 30

days after the end of ca h calendar qu,rt er in which any
device i- t rans f erred t o or installed in this State Each
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C.6.1 (b) (2) (1)

suc h report shall identity c. ic h general licen;ee to wl om
such device 1:. t rant,ie rr ed b r nanc and address, the type
01 device transferred, and the quantity and type of radio-
active material contained in the device,

(ii) the device has been manulactured, labele1, installed, and
serviced in accordance with applicable provisions of the
specific license issued to such person by a Licensing Stat <,

(iii) such person shall an, 'i u r e that any label required to be

|affixed to the device under regul.it ions 01 the authority
which licensed manufacture of the device bear a >tatement W
that " Removal of this label is prohibited", and

(iv) the holder of the specific license shall furnish to eacl'
general licensee to whom he transfers such device or on
whose premises he instal 1: c.uch device a ( opv of the
general license contained in C 4.- (b).

(3) The Agency may withdrav, limit, or < pia l i t y its acceptance of any
specific license or equivalent licensing document lisued by another g
agency, or any product distributed pursuant to mch 1Icensinn docu- g
ment, upon determining that such act Ion is ner- ,;ary in order t o
prevent undue hazard to public nialth and safety or property.

I
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C,7

C.7 TRANSPORTATION

C.7.1 Preparation of Radioactive Ma te ria ? for Transport

(a) No licersee shall deliver any radioactive material to a carrier for
transport, unless:

(1) The licensee compiles with the applicable requirements of the
regulations, appropriate to the mode of transport, of the U. S.
Department of Transportation insofar a'; such regulations relate to
the pac ka r,i n g of radioactive material, and to the monitoring,

marking and labeling of those packages;.

(2) The licensee has established procedures for opening and closing
p acka ge.; in which radioactive material is transported to provide
safety and to assure that, prior to the delivery to a carrier for
transport, each package is properly closed for transport; and

(3) Prior to delivery of a package to a carrier for transport, the
licensee shall assure that any special instructions needed to
safely open the package are sent to or have been available to the
consignee.

(b) C.7.1 (a) shall not ipply to the transportation of l ic ensed mater ia l, ir to

the delivery of licensed material to a carrier for transport, where
such transportation is subject to the regulations of the U. S. Depart-
ment of Transpirtation or the li. S. Pos t al Se rv i ce .

14 For the purpose of this regulation, a 1icensee who transports his own
licensed mat erial as a private carrier is considered to have delivered
such materiil to a arrier for transport.
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C.8

C.8 USE Ol' SEALim RADIDACTIVE SOURCES IN 'Illt llEALING ARTS

C.8.1 Scope. These provisions apply to all licensees whe use sealed sources
in the healing arts and are in addition to, and not in substitution for,
other applicable provisions of these regulations.

C.8.2 Interatitial, Int racavitary and_ Superf ic ial Appl _ica t ions.

(a) Accountability, Storage and Transit.

(1) Except as otherwise specifically authorized by tie Agency each
licensee shall provide accountabilit y of sealed sources and shall
keep a record of the issue and return of all sealed sources. A

physical inventory shall be made at least every 6 months and a
written record of the inventory ma int a ined.

(2) When not in use, sealed 1.ources ard applicators containing sealed g
sources shall be kept in a protective enclosure of such material g
and wall thici< ness as may be necessary to assure compliance with
the provisicus of A.2 of these regulations.

I(1 J Testing Scaled Sources,for_ ga_kage_an;! Contamination.

(1) All sealed sources with a half-life greater than 30 days and in any g
form other than gas shall be tested for leakage and/or contamination 5
prior to init tal use and at intervals not to exceed 6 months, unless
otherwise specifled. If there is reason to suspect that a sealed
source might have been danaged, or might he leaking, it shall be
tested for leakage before further use.

(2) leak tests shall be capable of detecting the presence of 0.005 micro- g
curle of radtoactIve materla1 on the test sample or; in the cav' of g
radium, the escape of radon at the rate of 0.001 microcurie In .4 hours.
Any test conducted pursuant to C.8.2 (b) (1) which reveals the presence
of 0.005 microcurie or more of removable contamination or, in the case
of radium, the escape of radon at the rate of 0.001 microcurie or more
per 24 hours, shall be considered evidence that the sealed source is
leaking. The licensee shall immediately withdraw the source from use g
and shall cause it to he decontaminated and repaired or to be disposed g
of in accordance with applicable provisions of part A of these reg-
ulations.

(3) Leak test results shall be recorded in units of microcuries and
mainta ined f or inspection by the Agency.

(c) f.nd i a t ion S u rve,v s .

(1) The ma x imum rad iat ion level at a distance of I meter from the
patient in whom brachytherapy sources have been inserted shall be
determined by measurement or calculation. This radiation level shall
be entered on the patient's chart and other signs as required under

C.8.2 (d).

(2) The radiation levels in the patient's room and the surrounding area
shall be determined, recorded, and maintained for inspection by the
Agency.

C-64
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C.H.2 (d)g
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(d) Sir,ns and Records.

i
, (1) In add it ion to the r <|nirement- of A. 1. i il tle renulations, tin.

'* bM, cubicle, or tor n of the hospital br.n hytherapy pat ient shall
be marked with a sign indfratinn the presence of brachytherapy

'i8 sources. 1his oinn sha | I incorporate the reullatfon symbol and s pe. Its
a the radionnelide, t he ac t ivit y, date, and the in liv idual(s) a cent nt

for radiat ion saf et y inst ruc t lono 'l h e , inn i< not rerpiired prov idni
the exceptfon in A.3.'4 of these r e, u l a t ions !s met.,

(2) The following lui ormat ion ch il I he Inctuded in the piticut'- ch n r :
'

(li The radionnctins a d e, i n i . t c i ed . no chet ol < ou r e: ac t i"i t s in.

3 millicuries and t ime and da t e of a.hu i n i s t ra t i..n :

- (ii) The exposure rate at I mett i i h. tim t hi act ei minal ien . e-

-

ma;e. and hv v% m:
-

(iii) The radtotton vmbol; and
1

* tiv) The precantionary instruci ii ne on. .a r s ra . emu re that t F-
expoanre of ind i v id ua l s do. n o t. e.<eed !! it pri mi t r ed und.

A.2.I of these regolationo--=

.

- C. H . 3 Te 1 e t h e ray,v .
:
2 (a) E nipment.3
=

, (1) The housinn shalI he cons t rn. Ii a r n it , at I r.el e r from the sontec,.o

M the maximum exposure rate does not exceed 10 millirrentgens per Lont
; whon the bean control mechanism I- in the " oft" pos i t lon. 1he averaye

"
exposure rate measured at a r epresent at ive numi.i t <>l points about the
housing, each I meter from the sour ce , s h.e l l not escred 2 millireent ecos

; per hour.

(2) For telether.ipv mpiipment inot il li d alter toe .tI.etive dat e of t hi ,e

-_ reanlations, t lie lealage radiation meaanted at i metcr trom the 'enrce
when the beam control mn ha n t .mi i in the " n" pos i t ion shall not-

- exceed 0.1 percent of the useful he m e s. p, s u r e rate

(3T Adj us t a bl e or removable beam-dt t inion d iaphrar:i ; shall allow trans-=

__ mission of not more t h.in 5 percent of the usetul hear

(4) The beam cont rol n echan ism shall he of a po sit is c d< sign carable of3
g acting in any orient it Ion of tin. hoe; fun tor which it i designed to

be used. In add i t ion to an ant omat ic closine device, the meclanism
~

shall be desipned so that it can he ma nn.! I I v retnrned to the "off"
posit ion wit h a minimum rinL ol esposure

(5) The e los inn ilev ;ce sin 1 I he .h .ipned a to i et or n .utomaticalI.

to the "of|" pos i t ion in tio eveni ot ; n e. in c.d .h iwo .r f at er rupt i .n
of the act ivat lug Iorie and Wa l i I is in the ".ti" po ,it ion un' i '
activated from the controi pinel.

; (6) When .inv door to the t r e it ment i... i- . p. n I , Ihe 1 i . ni t ont r4il
.

mechanism shall automaricalls nil r ap id is r e ;t in e t h. unit to the
"off" position .nid i a n, e it i<. i.:iiin r i .e , . une il i h. nu i t i: re e
t ivaced f rom the contril panel.

-

,-IB )
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C.8. 3 (a) (7)

(7) There shall be at tin i n n e t i n g, and at a l. .ontial panel a warnine

d ev i c e that plainly irol ica t e< win th .r tio beam i. "on" or "olf."

(8) The equipment shalI he prov ided w ii h a l o- k i nc. < lev i< c to prevent

unauthorized use.

(9) The control panel shall be prov id eil w i t h a timer t h.it automaticall,

terminates the exposure after a pre-set t f ir;e .

(10) Provision shali he ma.t e to per mii < ont innons obsei v.it inn of patients

during irrad ia t ion.

(b) Operation. No ir.d iv id ua l sh.il l be in tin- treatment roon l ir ing ir rad iat ion
unless that ind iv id ua l is the patlent. 5!cchanaai i est ra ining or suppor t ing

d ev ic , shall he used for posit ioning the pat ient , if necessary.

(c) Testing for Leakage an! Contamin.ition. Te l et he r a p:. :ource shalI he tested

for leakage and cont amin.it ion in accordance wi t h t in procedures de:;e r ibed
in C.8.2 (b). Tests oi leakage n. i v be m id e bv wiping ac ec:, t ibl e sor t ;n -
of the housing port or collimator while the senrce i, ii. the "otf" po ;i r i.m
and acasuring these wipes for t ransf er r ed cont imin,t ion.

I
I

I
I
I
I
I
B

I
I
I_
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___ EXEMPT CONCENTRATIONS

-

3 Column 1 Column II
Gas con- Liquid and solid=

~

Element (atomic centration concentration

numbe r) Isotope pCi/ml 1/ pCi/ml 2/
.;

-.

_-.

-

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

-4
Antimony (51) Sb-1" 3X10"

- Sb-124 2X10-*
~

Sb-125 1 X 10- I

. Argon (18) Ar-37 IX10-3
_2 Ar-41 4X10-7

Arsenic (33) As-73 5X10-'
As-74 5X10 -

2 As-76 2 X 10 -''

8X10-')~$ As-77
Barium (56) Ba-131 2X10-3

Ba-140 3X10-4=

Beryllir a (4) Be-7 2X10-f-
- Bismuth (83) h' 4X10-*
_ Bromine (35) B.-d2 4X10-7 3xig-3
$ Cadnium (48) Cd-109 2X10-f
I Cd-115m 3X10 *

Cd-l15 3X10-#+
'

Calcium (20) Ca-45 9110-|-

-- Ca-47 SX 10 ''
-

Carbon (6) C-14 I X 10 ''' 8X10-3
- Cerfum (50) Ce-141 9X10 #

- Ce-143 4x10 "
-

Ce-144 1X10 "
Cesium (55) Cs-131 2X10-2

] Cs-134m 6X10 -
5- Cs-134 _7 9X10 3--

Chiccine (17) Cl-38 9X10 4x10-

Chrontium (24) Cr-51 2X10-23
-

Cobalt (27) Co-57 5X10-3-

-- Co-56 1X10--|
Co-60 SX10-"

-

--

-

-$

# 1/ Values are given in Colunn I only f or tiiose materials normall ised as gases.

'

2/ pCi/gm for solids
u
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I
cc1umn i Columa i1 -

Gas con- 1.iquid and solid

Element (atomic centration concentration

number) Isotope pCi/ml 1/ pCi/ml 2/
f<

- .. ..---- .... .. . . .-_....--- - . - - - f
0~5

Copper (29) Cu-64 3Xl0
Dysprosium (66) Dy-165 4X10-3

EDy-166 4X10~*
,

9 X 10'.'3
WBErbium (68) Er- 169

Er-l71 IX10-
Europium (63) Eu-152 6''10 '+ g

(Tr=9.2 h) 3
Eu-155 2X10-3

Fluorine (9) F- 18 'X10-6 8X10-I
Gadolinium (64) Gd-153 2X10-3

Gd-159 SX10 '+ w
4X10 ''Gallium (31) Ga-72

Germanium (32) Ge-71 2X10-2 y
Gold (79) Au-196 2X10-f l%

An-198 5X10-"
Ae 199 2x10-3 g

if a f n ium (72) lif - 181 7X10-4 g
I!ydrogen (1) 11 - 3 SX10-h 3X10-2
Indium (49) In-l13m IX10-f

In-114m 2X10-4

Iodine (53) 1-126 3X10-9 2X10-' "

I-l31 3X10-9 2X10-5
1-132 8X10-8 6X10-0 h
1-133 1X10-8 7x 10- ' 53

1-1 34 2X10-7 IX10-3
Iridium (77) Ir-190 2X10-3 g

Ic-192 4 7 9^* g
Ir-194 3X10 +

Iron (26) Fe-55 8X10-3
Fe-59 R10''

Krypton (36) K r-8 5n. 1 X 10-t'

Kr-85 3X10-6
'

Lanthanum (57) La-140 2X10-'
Lead (82) Pb-203 4x10-3
Lutetium (71) Lu-177 IX10-3

8

I
1/ Values are given in Column 1 only for those iuterial no r nu l l y used n: nase ,

2/ pCi/gm for solids.

C-M
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. . . . . . . _ _ _ _ _ _ ,
_

t
"*".' Column 1I

= t.as con-
Liquid and solidElement (atomic centrcition
concentrationnumber) Isu ope pC1/ml 1/5 _ uCL/ml 2/

e -

.

_ _ _ _ _
_

_ _ _ _ _ _

G Manganese (25) Mn-52 3X10''
Mn-54 1X10-3

I ""-56 x' -'
'g Mercur; (80) Hg-197m 2X10-3

IIg-19 7 3X10-3
_= lig-203 2X10-4
M, Molybdenum (42) Mo-99 2X10-3~

Naodymium (60) Nd-147 6X10-4

= Nd-149 3X10-3J Nickel (28) Ni-65 IX10-3O Niobium (Columbium) (41) Nb-95 IX10-3
Nb-97 9X1C -'

'S Osmium (76) Os-185 7X10-4
-# Os-191m d10 ',

Os-191 2X10-3
$ Os-193 6X10-4
- Palladium (46) Pd-103 3X10-3

Pd-109 9X10-4m Phosphorus (15) P-32 2X10-4__"
; Platinum (78) Pt-191 1X10-3

Pt-193m IX10-2
9 Pt-J'37m IX10-2
] Pt-197 1X10 3

Potassium (19) K-42 3X10-3
_m Pra seodymiutr. (59) Pr-142 3X10-4
9 _ 5X10-4Pr-143
' Promethium (61) Pm-147 2X10-3
i Pm-149 4X10-4

Rhenium (75) Re-183 6X10-3
-

Re-186 9X10-4
-

de-188 6X10-4_

Rhodium (45) Rh-103m IX10-1g
o Rh-105 1X10-3

N
-u

.,

'

=

4

3 1/ Values are given in Columa I only for those materials normally used as gases.
_

2/ pCi/gm for solids.3

hhf )d}d C-69
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I
Celumn I Column II g
Gas con- Liquid and solid 5

Element (atomic centration concentration

number) Isotope pCi/ml 1/ pC1/ml 2/

I
Rubidium (37) Rb-86 7X10-4

Ruthenium (44) Ru-97 4X10-3
Ru-103 8X10 *
Ru-105 IX10-3 g
Ru-106 1X10-" W

Samarium (62) Sm-153 8X10-4
Scandium (21) Sc-46 4X10-4

Sc-47 9:10-4
Sc-48 3]10-4

Selenium (34) Se-75 3L10-3
Silicon (14) Si-31 9110-3 g
Silver (47) Ag-105 1X10-3 8'

Ag-110m 3X10-4
Ag-111 4X10-4 |

Sodium (11) Na-24 2X10-3 m
Strontium (38) Sr-85 IX10-3

S r- 89 1X10-4

Sr-91 7X10-4
Sr-92 7X10-4

-4Sulfur (16) S-35 9X10-8 6 X1 1

Tantalum (73) Ta-182 4X10-4 |
Technetium (43) Tc-96m IX10-1 5

Tc-96 IX10-3
-3

Tellurium (52) Te-125m 2X10 g
Te-127m 6X10-" g
Te-127 3X10-3
Te-129m 3X10-4
Te-131m 6X10-4 I
Te-132 3X10-4 5

Te rb ium (55) Tb-160 4X10-4
Thallium (81) T1-200 4X10-3 g

T1-201 3X10-3 5
T1-202 1X10-3
T1-204 1X10-3

Thulium (69) Tm-170 SX10-4

im-171 SX10-3 *

8

8

Iu vs.eee are given in Cetumi. 1 on1y ier tnose matericie nerma14y e ed es r., em.

2/ pCi/gm for solids C-70
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1
Column 1 Column Ii
Gas con-

Element (atomic Liquid and solid
centration coneentrationnumber) Isotope pC1/ml 1/ PCI/ml 7/

_ _

I Tin (50) Sn-113 9X10-4
Sr.-125 2X10-4

.
Tungsten (Wolfcam) (74) W-181 4X10-3

W-187 7X10-4
Vanadium (23) V-43 3X10-4iXenon (54) Xe-131m 4X10-6

Xe-133 3X10-6
Xe-135 IX10-6j Ytterbium (70) Yb-175 1X10-3- 3 Yttrium (39) Y-90 2X10-4k Y-91- 3X10-2

I Y-91 3X10-4
Y-92 6X10-44

Y-93 3X10-4Zinc (30) Zn-65 1X10-3
Zn-69m 7X10-4-

Zn-69 2X10-27irconium (40) Zr-95 6X10-4
Zr-97 2X10-4

Beta and/ar gamma
emitting radioactive

material nat listed
_ _= above with half-life

less than 3 years. LX10-10 1X10-6

NOTE 1: L ny radioisotopes disintegrate into isotopes wl !ch a. also radio-active. In express'ng the concentrations in Appt udix A, the activity
stated is that of the parent isotope and takes into account the
daughters.

NOTE 2: For purposes m
Section C.2.2 where there is involved a combination.

of isotopes, the limit far the combination should be derived as fol-
lows: Determine for each isotope in the product the ratio between
the concentration preseet in the product and the exempt concentration
established in Appendix A for the specific isotupe when not in combina-
tion. The sum of such ratios may not exceed "1" (i.e., unity).

- EXAMPLE: Concent rat ion of Isotope A in Product
+Exempt concentration of Isotope A

Concentration of Isetope B in Product
Ex_mpt concentration of Isotope B

B
,

1/ Values are given in Column I only for those materials used as gases.
2/ pCi/gm for solids.

__- -
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I
PART C

APPENDIX B

B
EXEMPT QUANTITIES

Radioactive Material Microcuries

_.

Antimony-122 (Sa 122) 100

|Antimony-124 (Sb 124) 10

Antimony-125 (Sb 125) 10 W

Arsenic-73 (As 73) 100

A senic-74 (As 74) 10 g
Arsenic-76 (As 76) 10 g
Arsenic-77 (As 77' 10G

Barium-131 (Ba 131) 10

|Barium-133 (Ba 133) 10

Barium-140 (Ba 140) 10 m
Bismuth-210 (Bi 210) 1

Bromine-82 (Br 82) 10 g
Ca<.mium-109 (Cd 109) 10 g
Cadmium-115m (cd 115m) 10

Cadmium-ll5 (Cd 115) 100

Calcium-45 (Ca 45) 10 |
Calcium-47 (Ca 47) 10 E
Carbon-14 (C 14) 100

Cerium-141 (Ce 141) 100 g
Cerium-143 (Ce 143) 100 5
Cerium-144 (Ce 144) 1

Cesium-129 (Cs 129) 100

Cesium-131 (Cs 131) 1,000 |
Cesium-134m (ca 134m) 100 m
Cesit1-134 (Cs 134) 1

Cesium-135 (Cs 135) 10 g
Cesium-136 (Cs 136) 10 E
Cesium-137 (Cs 137) 10

Chlorine-36 (d1 36) 10

|Chlo rine- 38 (C1 38 ) 10

Chromium-51 (Cr 51) 1,000 g

Cobalt-57 (Co 57) 100

Cobalt-58m (Co 58m) 10 g
gCobalt-59 (Co 59) 10

Cobalt-60 (Co 60) 1

Copper-64 (Cu 64) 100

Dysprosium-165 (Dy 165) 10 $
Dysp rosium-166 (Dy 166) 100 5
Erbium-169 (Er 169) 100

Erbium-171 (Er 171) 100 g
gEuropium-152 (Eu 152) 9.2h 100

Europium-152 (Eu 152) 13 yr 1

Europium-154 (Eu 154) 1

C -72 (
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dadioactive Material Microcuties

Europium-155 (Eu 155) 10
Fluorine-18 (F 18) ],000
Gadolinium-153 (Gd 153) 10
Gadolinium-159 (Gd 159) 100
Gallium-87 (Ga 87) 100
Gallium-72 (Ga 72) 10
Germanium-71 (Ge 71) 100
Gold-190 (An 198) 100

. } Cold-199 (Au 199) 100
llafnfum-181 (Hf 181) 10
llolmit.m-166 (Ho 166) 10'a

Ilydrogen-3 (H 3) 1,000
Indium-111 (In 111) 100
Indium-113m (In 113m) 100
Indium-114m (In 114m) 10
Indium-115m (In 115m) 100

._ Indium-115 (In 115) 10
+

'
Iodine-123 (I 123) :.00
Iodine-125 (I 125) 1
Iodine-126 (1 126) 1'

Iodine-129 (I 129) 0.1
Iodine-131 (I 131) 1
Iodine-?32 (I 132) 10
Iodine-133 (I 133) 1
Iodine-114 (I 134) 10
Iodine-li5 (I 135) 10
Iridium-19; (Ir 192) 10
Iridium-194 (Ir 194) 100
Iron-52 (Fe 52) 10
Iron-55 (Fe 55) 100
Iron-59 (Fe 59) 10
Krypton-85 (Kr 85) 100

- Krypton-87 (Kr 87) 10
Lanthanum-140 (La 140) 10

) Lutetium-177 (Lu 177) 100
Manganese-52 (Mn 52) 10
Manganese-54 (Mn 54) 10
Manganese-56 (Mn 56) 10
Mercury-197m (Hg 197m) 100=

Mercury-197 (Hg 197) 100
- Mercury-203 (Hg 203) 10

Moly bdenum-99 (Mo 99) 100
Neodymium-147 (Nd 147) 100
Neodymium-149 (Md 149) 100
Nickel-59 (Ni 59) 100

:

C-73
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I
Radioactive Material Microcuries

I
Nickel-63 (Ni 63) 10

Nickel-65 (Ni 65) 100

|Niobium-93m (Nb 93m) 10

Niobium-95 (Nb 95) 10 W

Niobium-97 'Nb 97) 10

Osmium-185 1s 185) 10 g
Osmium-191m (Os 191m) 100 g
Osmium-191 (Os 191) 100

Osmium-193 (Os 19 3) 100

Palladium-103 (P41 103) 100

Palladium-109 (Pd 109) 100

Phosphorus-32 (P 32) 10

Platinum-191 (Pt 191) 100 g
Platinum-193m (Pt 193m) 100 g
Platinum-193 (Pt 193) 100

Platinum-197m (Pt 197m) 100

Platinum-197 (Pt 197) 100

Polonium-210 (Po 210) 0.1

Potassium-42 (K 42) 10

Potassium-43 (K 4 3) 10

Praseodymium _42 (Pr 142) 100

Praseodymium-143 (Pr 143) 100

Promethium-147 (Pm 147) 10

hPromethium-149 (Pm 149) 10

Rhenium-186 (Re 186) 100 W

Rhenium-188 (Re 188) 100

Rhodium-193m (Rh 103m) 100 g
Rhodiu.n-105 (Rh 105) 100 g
Rubidium-81 (Rb 81) 10

Rubidium-86 (Rb 86) 10

Rubidium-37 (Rb 87) 10

Ruthenium-97 (Ru 97) 100 0

Ruthenium- 103 (Ru 103) 10

Ruthenium-105 (Ru 105) 10 g
Ruthenium-106 (Ru 106) 1 g
Samar Nn-151 (Sm 151) 10

Sa .arium-tJ ? (Sm 153) 100

|
c

Scandium-45 (Sc 46) 10

Scandium-47 (Sc 47) 100 W

Scandium-48 (Sc 48) 10

Selenium-75 (Se 75) 10 g
Silicen-31 (Si 31) 100 g
S11ver-105 (Ag 105) 10

Silver-110m (Ag 110m) 1

hSilver-111 (Ag 111) 100

Sodium-22 (Na 22) 10 W

E

g. 74
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Sodium-24 (Na 24) 10-

Strontium-85 (Sr 85) 10 :.

Stroatiurt-89 (Sr 39) 1 .h
*- Strontium-90 (Sr 90) 0.1 i

Strontium-91 ,Sr 91) 10

.'- Strontium-92 :Sr 92) 10
*i | Sulphur-35 (S 35) 100

.

'

Tantalum-182 (Ta 182) 10
.,

- :

. Technetium-96 (Tc 96) 10, ''
* - Technetium-97v (Tc 97m) 100

1 Technetiuu-97 'Tc 97) 100
-~ ; Technetium-99m (Tc 99m) 100 -

~

Technetium-99 (Tc 99) 10
. .,

' '

Tellurium-125m (Te 125m) 10 .

, Tellurium-127m (Te 127m) 10
.

Te11urium-127 (Te 127) 100
,

ff, ' ' Tellurium '29m sTe 129m) 10-

' *Tell"rium 129 (Te 129) 100 ,

g''' Telluriut 131m (Te 131m) 10~

~, - Te l lu r iut -132 (Te 132) 10
.

Terbium-160 (Tb 160) 10 "...3

Thallium-200 (T1 200) 100
.

'

9 ;, Thallium-201 (Tl 201) 100 ?

Thallium-202 (Tl 207) 100
. #

4. . iha111um-204 (T1 204) 10

Thulium 170 (Tm 170) 10,.

i.' Thulium-171 (Tm 171) 10..,

'. Tin-113 (Su 113) 10
' ''

' ' , . Tiu-125 (Sn 125) 10
Tungsten-181 (W 181) 10

' '

). Tungsten-185 (b 185) 10
Tungsten-187 (W 187) 100

:. Vanadium-48 (V 48) 10 ' "

Xenon -131m (Xe 131m) 1,000
. .?? Xenon 133 (Xe 133) 100

Xenon-135 (Xe 135) 100 ?-

.. Ytterbium-175 (Yb 175) 130
;.: Yttrium-87 (Y 87) 10

Yttrium-90 (Y 90) l '1

Yttrium-91 (Y 91) 10 E ' .4

Yttrium-92 (Y 92) 100 y.l

,.L' Yttrium-93 (Y 93) 100 .. ;ij
Zine-65 (Zn 65) 10 $

kik. ' , . Zinc-69m (7.n 69m) 100
,

4 i Zinc-69 (Zn 69) 1,000 V.
7 .' Zirconium-93 (Zr 93) 10 -

- -

f

.

f'y'- j /f /. 9
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I
Radioactive Material Microcuries

_

"
Zirconium-95 (Zr 95 ) 10

Zirconium-97 (Zr 97) 10

Any radioactive material
not listed above other
than alpha emitting
radioactive material 0.1

For purposes of C.5.2 (e) where there is involved a combinatior of
isotopee, the limit for the combination should be derived as ' 'e l-
lows: IDetermine the amount of each isotope possessed and

1,000 times the amount in Appendix B for each of
those isotopes when not in cenbination. The sum of I
the ratios of those quantities *.ty not exceed one 3
(i.e., unity).

Example:

Amt. of I<qtope A possessed + Amt. of I sc o.,p e B possessed-

1000 x Appendix B quantity 1000 x Appendix B quantity - g
for Isotope A for Isotopt g'

I
I
I
I
I
I
H

gc- m

. .
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PART C

APPENDIX C

GROUPS OF MEDICAL USES OF RAIM0 ACTIVE MATERIAL

GROUP I. Use ci prepared radiopharmaceuticals for certain diagne tic
studies involving measurements of uptake, dilution an. excretion.
(does not include usos involving imaging and tumor ~.oc aliz a t ion _s ),

l3I I) for measurement(1) Iodine-131 as sodium iodide (Na
of thyroid uptake.

(2) Iodine-125 as sodium iodidt (Nal25 ) for mensurement1

of thyroid uptake.

s3) Iodine-131 as loainated human serum albumin (IHSA)
for determination of blood and blood plasma volume
and for studies of cardiovascular function and
protein turnover.

(4) Iodine-125 as iodinated human scrum albumin (IHSA)
for determination of blood and blood plasma vclume
and for studies of cardievascular function and protein
turnover.

(5) Iodine-131 as labeled rose bengal for liver function
studies.

(6) Iodine-125 as labeled rose bengal for liver function
studies.

(7) Iodine-131 as labeled fats or fatty acids for fat
absorption studies.

(8) Iodine-125 as labeled ti, or fatty acids for fat

absorption studies.

(9) Iodine-131 as labeled iodopyracet, sodium iodohippurate,
sodie diatrizoate, diatrizoate methylglucamine, s od iun.
diprotrizoate, sodium acetrizoate, or sodium tothala-
mate for kidney function stuuies.

(10) lodine-125 as labeled todopyracet, sodium iodohippurate,
sodium diatrizoate, diatrizoate methylglucamine, sodium
diprotrizoate, sodium acetrizoate, or sodium icthalamate
for kidney function studies

& L) | j , r)C-77
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(11) Cobalt-57 as labeled cyanocobalamin for intestinal absorp-
tion studies,

(12) Cobalt-58 as labeled cyanocobalamin for inteitinal absorp-
tion studies.

(13) Cobalt-60 as labeled cyanocobalamin for intes t inal at'sorp-
tion studies.

(14) Chromium-51 as sodium chromate for determination of red
blood cell volume and studies of red blood cell survival
time and gast aintestinal blood loss.

(15) Chromium-51 as labeled hunan serum albumin for gastro-
intestiea' protein loss studies

(16) Iron-59 as chloride, citrate, or sulfate for iron turn-
over studies.

(17) Potassium-42 as chloride for potassium space determina-
up

tions.

(18) Sodiura-24 as chloride for sodium space de t e rmi n.it ions .

(19) Technetium-99m ns pertechnetate for blood flou studies.

(20) Mercury as chlormerodrin for kidney function studies.

(21) Any radioactive material in a radiopharmaceutical and for
a diagnostic use involving measurements of uptake, dilution, g
or excretion for which a " Notice of Claimed Investigational g
Exemption for a New Drug" (IN!i) bas been accept ed by the
Food anu Drug Administration (FDA).

5
(22) Iod!ne-123 as nodium lodide (Nal) for measurement of thyroid BB

uptake.

GROUP II. Use of prepared radiopharmaceutica's for diagnostic studies
involvin* imaging and tumor localizations.

(1) Iodine-131 as sodium iodide for thyroid imaging.

(2) Iodine-125 as sodium iodide for thyroid imaging.

(3) Iodine-131 as iodinated human nerum albumin ( Ills A) for
brain tumor localizations and cardit:c imaginn

|(4) lodine-131 as macroaggregates lodinated human serum Ibumin
for lung I ma c. i n g 5

E
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(5) Iodine-131 as colloidal b.ucroaggregated) lodinated human
serum albumin for liver imaging.

(6) 'odine-131 as labeled rose bengal for liver imaging.

(7) Iodine-131 as lodopyracet, sodium todohippurate, sodium
diatrizoate, diatrizr te methylglucamine, sodium dipro-
triztate, or sodium ucetrizoate for kidney imaging.

(8) Iodine-131 as sodium iodipamide for cardiac imaging.

(9) Iodine-131 as iodinated human serum albumin (IHSA) for
placenta localization.

(10) Chromium-51 as sodium chromate for spleen imaging.

(11) Chromium-51 as labeled human serum albumin for placenta
localization.

(12) Gold-198 in collodial form for liver imaging.

(13) Mercury-197 as labeled chlormerodrin for kidney and brain
imaging.

(14) Mercury-203 as labeled chlormerodrin R: 5 rain imaging.

(15) Selenium-75 as labeled selenomethionine for pancreas imaging.

(16) Strontium-85 as nitrate or chloride for bone imaging in
patients with suspected or diagnosed cancer.

(17) Technetium-99m as pertechnetate for br ain Laa g ing .

(18) Technetium-99m as pertechnetate for thyroid imaging.

(19) Technetium-99m as pertechnetate for salivary gland imaging.

/ 1) Technetium-99m as perte'hnetate for blood pool imaging,
including placenta localization.

(21) Technetium-99m as labeled sulfar colloid for liver, spleen,
and bone marrow imaging.

(22) Technetium-99m as labeled macroaggregated human serum albumin
for lung imaging.

(23) Any radioactive material in a radiopharmaceutical prepared
from a reagent kir listed in Section (4) of Group III.

C-79 Yf f~|*
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(24) Any radioactive material in a radiopharmaceutical and for a
diagnostic use involving imaging for which a " Notice of
Claimed Investigs t ional Exemption f or a New Drug" (IND) has
been accepted by Lne Food and Drug Administration (FDA).

(25) Fluorine-18 in solution for bone imaging.
I-

(26) Strontium-87m for bone ima g ing.

(27) Iodine-125 as fibrinogen for detection and monitoring of |
5developing deep vein thrombosis.

(28) Ytterbium-169 as labeled diethylenetriaminepentaacetic acid
(DPTA) for cisternography.

(29; Iodine-123 as sodium iodide (Nal) for thyroid imaging.

(30) Indium-113m as chloride for blood pool imaging, it.clud ing
placenta localization.

Group III. Use of generators and reagent kits for the preparation and use
of radiopharmaceuticals containing radioactive material for
certain diagnostic uses.

(1) Molytimum-99/t. :hnetium-99m generators f or the elution of
technetium-99m as pertechnetate for:

(i) b. 1 '.ma g i n g ;

(ii) thyroid imaging;

(iii) salivary gland imaging;

(iv) blood pool imaging including placenta localization;

(v) blood flow studies; and

(vi) use with reagent kits for preparation and use of radio - |
pharmaceuticals containing technetium-99m as provided B
in sections (4) and (5) of this group.

(2) Yttrium-87/ Strontium-87m generators for the clution c
Strontium- 87m for bone ima g ing ,

|(3) Technetium-99m as pertechnetate for use with reagent kits for
preparation and use of radiopharmaceuticals containing 3
technetium-99m as provided in (4) and (5) of this group.

(4) Reagent kits for preraration of technetium-99m labeled:

(i) sulfur colloid for liver, spleen and bone marrow imaging;

(ii) I ron-a sco rbat e-d ie t hy le ne t r iamin ep e n ta ac e t ic ac id
complex for kidney imaging;

C-80
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- (i'') diethylenetriaminepentaacetic acid (Sn) for kidney . ;-
imaging and kidney function studies; . -i

,
..

..
(iv) diethylenetriamine pentancetic acid (Sn) for brain

imaging; .

. - (v) human serum albumin microspheres for lung imaging;
a

(vi) polyphosphates for bone imaging;.

.

(vii) macroaggrega ted human serum a Bu-in f: ung imaging;

"- (viii) distannous etidronate comp'ex for bone imaging;
..

. y .
(ix) stannous pyrophosphate for bone and cardiac imaging;

..

- '? (y.) human serum albumin for heart blood pool imaging;~ '
- .

(xi) medronate sodium for bone imaging; and
.., ,

,
(r.ii) gluceptate sodium for brain and renal perfusion imaging. ..

~

-

. (5) Any generator or reagent kit for preparation and diagnostic
'

', use of a radiopharmaceutical containing radioactive material
'

for which generator or reagent kit a " Notice of Claimed In- ,

vestigational Exemption f or a New Drug" (IND) has been ac-. ..

cepted by the Food and Drug Administration (FDA). -

.'

' (6) Tin-113/ Indium-ll3m generators for the elution of indium-113m-

'

as chloride for: .;-

.y. -

(1) Blood Pool imaging including placenta localization.
.

- s.
.

; Group IV. Use of prepared radiopharmaceuticals for certain therapeutic
'

.

uses that do not normally require hospitalization for purpeses? :

,

of radiation safety.

"
. (1) Iodine-131 as lodide for treatment of hy pe r t hy ro id ism.

:

.., ,. .-

(2) Phosphorus-32 as solu 31e phosphate for treatment of poly- -'

'

. cythemia vera, leukemia, and bone,getastases.
s *

(3) Phosphorus-32 as colloidal chromic phosphate for intracavitary
treatment of malignant effusions.-

.

(4) Any radioactive material in a radiopi.armaceutical and for a:.

therapeutic use not normally requiring hospitalization for
4 purposts of radiation safety for wM eh a " Notice of Claimed

Investigational Exemption for a New Drug" (IND) has been ac-
# :2 cepted by the Food and Drug Administration (FDA). 1

rT.
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I

Group V. Use of prepared radiopharmaceuticals for certain therapeutic
uses tnat normally require hospitalization for purposes of
radiation safety.

(1) Gold-198 as colloid for intracasitary treatment of malignant
effusions.

(2) Iodine-131 as iodide for treatment of thyroid carcinoma.

(3) Any radioactive material in a radiopharmaceutical and for
a therapcutic use normally requiring hospitalization for
radiation safety reasons for which a " Notice of Claimed
Investigational Exemption for a New Drug" (IND) has been |
accepted by the Food and Dcug Administration (FDA). 3

Group VI. Use of sources and devices centaining radioactive material for
certo!n medical uses.

(1) Americium-241 as a sealed source in a device for bone mineral
analysis.

(2) Cesium-137 encased in needles and applicator cells for topical,
interstitial, and intracavitary treatment of cancer.

(3) Cobalt-60 encased in needles and applicator cells for topical,
interstitial, and intracavitary treatment of cancer.

(4) Cold-198 as seeds for interstitial treatment of cancer.

(5) lodine-125 as a sealed source in a device for bone mineral
analysis.

(6) Iridium-192 as seeds encased in nylon ribbon for interstitial
treatment of cancer.

(7) Strontium-90 sealed in an applicator for treatment of super-
ficial eye conditions.

(8) Radon-222 as seeds for topical, interstitial, and intracav- ary
treatment of cancer.

(9) Radium-226 as a sealed source for topical, interstitial, and
intracavitary treatment of cancer.

(10) Iodine-125 as :n ds for interstitial treatment of cancer.

I
3
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l' ART C

APPENI)IX D

Limits for Broad Licenses (C,5.4) !

-
- --- __

Col. I Col. II
Radioactive Material curles curies

_

Antimony-122 1 0,01
Antimony-124 1 0,01
Antimony-123 1 0,01
Arsenic- / ~s 10 0.1
Arsenir e4 1 0,01
A rs e r.i c- ? S 1 0.01
Ars<.nic-77 10 0.1
Barium-131 10 0.1
Br. r ium- 140 1 0.01
Bery11]um-7 10 0.1
Bismuth-210 0.1 0.001
Bromine-82 10 0.1
Ca diai ue-- 109 1 o,ol
''a dmium- 115 m 1 0,01
Cadmium-115 10 0,1
Calclum-45 1 0.01
Calcium-47 10 0.1
Carbon-14 100 1.
Cerium-141 10 0.1
Cerium-143 10 0.1
Cerlum-144 0.1 0.001
Ceslun-131 100 1.
Cesium-134m 100 1,

ceslum-134 0.1 0.001
Cealum-135 1 0.01
Ceslum-136 10 0,1
Ceslum-137 0.1 0.001
Ch!orine-36 1 o,01
Chlorine-38 100 1,
Chromium-51 100 1.
Cobalt-57 10 0.1
Cobalt-58m 100 1.
Cobalt-58 1 o,ot
Cobalt-60 0.1 0.03]
Copper-64 10 o,j
Dysproslum-165 100 1.
Dysoroslum-166 10 o,1
Erbium-169 10 0.1
Erblum-171 10 0.1

k)| J J[ J
C-83 | -
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I
Col. I Col. II

Radioactive Material curies curies

Europium-152 (9.2 h) 10 0.1

Europium-152 (13 y) 0.1 0.001
Europium-154 0.1 0.001 g
Europium-155 1 0.01 g
Fluorine-18 100 1.

Gadolinium-153 1 0.01
|Gadolinium-159 10 0.1

Gallium-72 10 0.1 W

Germanium-71 100 1.

Gold-198 10 0.1 g
Gold-199 10 0.1 g.
Ilafnlum-181 1 0.01
flolmium-166 10 0.1

|;lydrogen-3 100 1.

Indium-113m 100 1. 5

Indium-114m 1 0.01
Indium-115m 100 1. g
Indium-115 1 0.01 g
Iodine-125 0.1 0.001
Iodine-126 0.1 0.001
Iodine-129 0.1 0.001 @
Iodine-131 0.1 0.001 5
Iodine-132 10 0.1
Iodine-133 1 0.01
Iodine-134 10 0.1
ledine-135 1 0.01
Iridium-192 1 0.01

|Iridium-194 10 0.1

Iron-55 10 0.1 m
Iron-59 1 0.01

Krypton-85 100 1.

Krypton-87 10 J.1
Lanthanum-140 1 0.01
Lutetium-177 10 0.1

Manganese-52 1 0.01 g
Manganese-54 1 0.01 5
Manganese-56 10 0.1

Mercury-197m 10 0.1 g
gMercury-197 10 0.1

Mercury-203 1 0.01
Molybdenum-99 10 0.1
Neodymium-147 10 0.1 g
Neodymium-149 10 0.1 5
Nickel-59 10 0.1

Nickel-63 1 0.01
Nicke1-65 10 0.1

I
E
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Radioactive Material fe.
*

-

tu
curiet

3
-

J Niobium-93m
Niobium-95 0.01

a Niobiua-97 '

100
-; osmium- 185 1-

Osmium-191m IJO
Osmium-191 '

10
Osaiula-193'

10
E Palladlum-103 10

:'alJ d i um-109 10
-

Phosphorus-32 0.1=

, P1atinum-191 10
P1atinum-193m 100
Platinum-193 1-

_5 Platinum-197m 0.1
,

"
_ Platinum-197

^

l-

Polonium-210 01
- Potassium-42 0.0001-

i
- Praseodymium-142

10-

Praseodymium-143 10
Promethium-147 0.1

0
0.'01

Promethium-149 10
1

-

Radium-226
Rhenium-166

- 1 0.0001
m Rhenium-168 0.1
3 Rhodium-103m 1,000

-

Rhodium-105 10.
._ Rubidium-86 0.1

Rubidium-87 Om
1

. Ruthenium-97 100
Ruthenium-103 l-

g Ruthenium-105 0.01
i Ruthenium-106 0.1

*I-

"'marium-;51 0.001
._ Samarium-153 0.01

1
- Scandium-46 0.1"

i Scandium-47 0.01
i

Scandium-48 0.1
Selenium-75 0.01--

Silicon-31 0.01
;

W1 tr-105
' O.1

- Silver-119m 0.01
ISilver-111 0.001

_ Sodium-22 0.1
*I

Sod wm-24 O.001
- Strontlum-85= 0.01

;,gg
_ Strontlum-85 10.

t 0.01

:
_
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I
Col. I Col. Il

Radioactive Material curies curies

- I
Strontium-89 1 0.01

Strontium-90 0.01 0.0001 g
Strontium-91 10 0.1 g
Strontium-92 10 0.1

Sulphur-35 10 0.1

Tantalum-182 1 0.01

Technetium-96 10 0.1 *

Technetium-97m 10 0.1
Technetium-97 10 0.1
Technetium-99m 100 1.
Technetium-99 1 0.01
Te llur ium-125m 1 0.01

Te1lurlum-127m 1 0.01
Tellurium-127 10 0.1

Tellurium-129m 1 0.01
Te11urium-129 100 1. g
Tellurtum-131m 10 0.1 g
Tellut lum-132 1 0.01
Terbium-160 1 0.01

Thallium-200 10 0.1

Thallium-201 10 0.1 W

Thallium-202 10 0.1

Thallium-204 1 0.01 g
Thulium-170 1 0.01 g
Thulium-171 1 0.01
Tin-113 1 0.01
Tin-125 1 0.01
ungsten-181 1 0.01 =

Tungsten-185 1 0.01
Tungsten-187 10 0.I g
Vanadlum-48 1 0.01 g
Xe non-131ra 1,000 10.
Xenon-133 100 1.

|Xenon-135 100 1.
Ytterbium-175 10 0.1 m

Yttrium-90 1 0.01
Yttrium-91 1 0.01
Yttrium-92 10 0.1
Ytcrium-93 1 0.01
Zinc-65 1 0.01
Zinc-69m 10 0.1
Zinc-69 100 1. =

Zirconium-93 1 0.01
Zirconium-95 1 0.01
Zirconium-97 1 0.0L

I
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I
Col. I Col. II

I Radioactive Material curies curies

I Any radioactive material

other than source mate-
rial, special nuclear

I material, or alpha
emitting radivactive

material not listed above 0.1 0.001

I
I
I
I
I
I
I

I
I
I
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f PART D

RADIATION SAFETY REQUIREMENTS FOR PARTICLE ACCELERATORS
n

D.1 Purpose and scope.

-

D. I.1 This part establishes procedures for the registration and the use of
particle accelerators.

D.l.2 Ir. addition to tha requirements of this part, all registrants are subject
a to the requirements of parts A and B. Registrants engaged in industrial
'

~
radiographic operations are subject to the requirements of part E and
registrants engaged in the healing arts are subject to the requirements

__ of part F of these regulations. Registrants engaged in the production
of radioactive material are subject to the requirements of part C.

D.2 REGISTRATION PROCEDURE
7

=[ D.2.1 Registration Requirements. No person shall receive, possess, use,
transfer, own, or acquire a particle accelerator except as authorized
in a registration issued pursuant to these regulations or as otherwise

q provided for in these regulations. The generel procedures for regis-
tration of particle accelerator facilit;es are included in part B ofa
these regulations.

Ys

| D.2.2 General Requirements for the Issuance of a Registration for Particle
Accelerators.

l In addition to the requirements of part B, a registration application
-N for use of a particle accelerator will be approved only if the Agency

determines that:
-

-| (a) The applicant is qualified by reason of training and experience to use
the accelerator in question for the purpose requested in accordance with
this part and part A of these regulations in such a manner as to minimize
danger to public health and safety or property;

2
(b) The applicant's proposed equipment, facilities, cperating and crergency

procedures are adequate to protect health and minimize danger to piolic'

'
health and safety or property;

(c) The issuance of the registrati n will not be inimical to the health and
; safety of the public, and the applicant satisfies any applicable special
J requirement in section D.2.3 of this regulation:

i (d) The applicant has appointed a radiation safety officer;
}

"

(e) The applicant and/or his staff has substantial experience in the use of
_

particle accelerators for the intended uses;
i
' (f) The applicant has established a radiatiu, e.tety committee to approve,

in advance, proposals for uses of particle accelerators, whenever
q deemed necessary by the Agency; and

-

D-1
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D.2.2 (g)

(g) The applicant has an adequate tr aining program for particle accelerator
operators.

D. 2. 3 Iluman Use o f Par ti cle Acce l era t or s. In addition to the requirements
set forth in part B, a registration for use of a particle accelera:or |
In the healing arts will be issued only if: 5

(a) Whenever deemed necessary by mne Agency, the applicant has appointed a
medical committee of at least toree members to evaluate all proposals
for research, diagnostic, and therapeutic use of a particle accelerator.
Membership of the committee should include physicians expert in internal
medicine, hematology, therapeit.ic radiology, and a person experienced |
In depth dose calculations .ad protection against radiation; E

(b) The individuals designated on the application as the users have sub- g
stantial training and experie,ce in deep therapy techniques or in the g
use of particle accelerators to treat humans; and

|(c) The individual designated on the application as the user must be a
physician. B

D. 3 RADIATION SAFETY REQUIREMENTS FOR Tile USE OF PARTICLE ACCELERATORS

D.3.1 General Provisions.
-

(a) This subpart t atahlishes radiat f or, safety requirements for the use of h
nirticle accelerators. The provisions of this subpart are in addition W
to, and not in substitution for, other applicable provisions of the
regulations

(b) '1he registrant shall be responsible for assuring that all requirements
o: this part are c.et.

D.3.2 1initations.

(a) No registrant shall permit any person to act as a particle accelerator
operator until such person:

(1) Has been ins t ruc ted in adiation saf ety and shall have demonstrated
an understanding thereui<,

(2) Has received copies o f and instruction in this part and the
applicable requirements of part A, pertinent registration conditions g
and the registrant's operating and emergency procedures, and shall g
have demonstrated understanding thereof; and

(3) lias demonst ra t ed competence to use the particle accelerator,

related equipaent, and survey instruments which will be employed 31
in his assignment.

(b) Either the radiation safety committee or the radiation safety officer
shall have the authority to terminate the operations at a particle
accelerator facility if such action is deemed necessary to protect
health and minimize danger to public health and safety or property.

U-2
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D.3.3
s2n

D.3.3 Shielding and Safet; De ;ien IWi i < c u tj

(a) A qualified expert, registered with the Agency,shall be consulted in the
_; design of a partfele acceleratir installation and called upon to perform

3 a radiation survey when the accelerator is tirst capable ot producing
radiation.

w-
(b) Each particle acc e l e r.it o r installa: .u sh il l be provided with such

- primary and/or secondtr' tw r rit r: a: ire necesmiry to aasure compliance
with sections a..). I and '.2.3

En

j D. 3.4 Part icle Acc aler at or Contr>l' .J Interlock Systems

--. (a) Instrument 1 lon, na it. anI centcola on the particle accelerator
; control coisole shall be 'l ea r ly ident i t led and easily discernible.

=

' (b) All entraices into a tartet loc" or other h i t.;h radiation area shall be
_, provided with int e r lod that < hot dmn the machine under conditions

-i or barri2r penet ra r len.

(c) When ar interlock , t e; has bi en tripped, it shall only be possible to
resume operation of the accel cato, by manually resetting controls at_-

'

the p-sition where the interlock hi- been t r ipped, anu lastly at the
ma in control console

,

h (d) :n i safety interlic' a ill le 'n a c icuit which shall allow its
op? ration independentl1 of : 11 otht r 4a f et; interlocks.

_

_a
(e) A'l safet,- interli*ck, shill he fail afe, i.e d e s i >;n e d so that anvs

,

- defect or cc ponent failure in the interit ek system prevents operation
of the acce erator,

u

_' (f) A sciam bttton or other c; . > te a pi ee r cutoi t switch shall be located'

and easil y identi iah!e in . 11 hich radiation areas Such a cutoff
__ switch shall include a Lea n u t l r e ie t that the accelerator cannot heu

- restarted fror the accelerator control console w i t hou t resetting the
-- cutoff switch.

p D.3.5 Warnig Device.

(a) All locations do li,uated a, high raJiation areas, and entrances to such
locations shall ha equ irined wi t h eas il: observable flashing or rotating=

-} wa rning lights th1t operate wh"n, and only when, radiation is being
- produced.

'. (b) Except in facilitie d e, i ;;n ed for hun m expo are, each hi t;h radia t ion
area shall have .u; aulible warnint d er ic e which shall be activated for

-

15 seconds prior ta the pa ;1hle creation of such high radiation area.
Such warning device -:ha l l l e clearly discernible in all hinh radiationm

- areas and all rad i i t .on areas
i

--

(c) 1:arriers, temporarr or ethervi.:e, .md pathways leading to high ra!iation
areas shall be IJent if i d in accordanie with section A.1.3.=

-
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4
D.3.6

D.3.6 Operating Procedurn

(a) Particle acceleratora, when not in operation, slull be secured ta
prevent unauthorized use.

(b) Only a switch on the accele- cor iontrol console shall be routinely uoed
to turn the accelerator beam on and oft. The iat ety interlock system
shall not he used to turn 01r the accelerator bean except in an emertent

(c) Al1 safety and warning device. irc1 odin interli kr, shalI be checked, s

for proper operabil it :, at intervals not to exceed three months. Result'

of such tests shall be maintained tor inspection at the accelerator
facility.

(d) Electrical circuit d im;ran , of the accelerator, and the associated inter-
lock systems, shall be Nept current and ma in ta ined for inspection by
the Agency and available to the operator at each accelerator facility.

(e) If, for any reason, it it nec es sa ry to intentionally bypass a safety
interlock or interlocks, such action shall be.

(1) Authorized the radiation u r et y commit t ee and/or radiation
safety o' cr',

(2) Recorded in a perranent tog and a notice posted at the accelerator
control console, and

(3) Terminated as soon as possible.

(f) A copy of the current operating and the ( r.e rgency proc edures shall be
mainta ined a t the accelerator control panel,

D. 3. 7 Rad ia t ion Mon i t o r in e I egtj iy e me n t -

(a) There shall be available at each particle occelerator facility, ap-
propriate portable menitoring equipment which is operable and has been
calibrated for the appropriate rad ations being produced at the facility.
Such equipment shall be t ested regula rly and prior to use, and calibrate <
at intervals not to exceed one year, and a f ter each servicing and repair
which could affect the calibration.

(b) A radiation protection survey shall 1,e per t orr.ed and document ed by a
q ui " led expert registered with the Agenc' when changes have been made
in shielding, operation, equipment, er occupanc. of adjacenc areas.

(c) Radiation levels i n a l l h i;;h radiation areas shall be continuously
monitored. The monitoring devices shall be elec t rically independent 3
of the accelerator c,ntrol and interlock s, stems and capable of providing
a remote and local readout with visual and/or audible alarms at both the
control panel and at entrance to high radiation areas, and other ap-
propriate locations, so that people entering or pr esent become aware of
the existence of the hazard.

(d) All area monitors shall be c.il ibr a t ed qua r t ei l y

g es g-

i



D.3.7 (e)

I (e) blienever applicable , p . i c~ i t t sur', ,~ s'a l l N 'aic, to determine the
amount o f airl'orne pa r t i c ul a t " radioac t ' city pt s. e n t- in areas of air-
borne hazards.

I (f) b'heneve r a ppl i c a b l e , p e r i,' f i t shall h< i.'c to determinear ; u r '; e ' , r,

the degree o f cor.tcraina t ien in t a r; . t id other pertincut areas

g (g) All a rea surve:. , s h.11 1 6-. .mt in a,t ot tanco eith the wr i tten proce iure:

3 established by (p.a l i f a " < Tort, or t' r.Jiatioa safety officer of-

the particle z eceler ator acility.

(h) Recorde, of al] radiation irot-' tion w rv<v- calibritio, results,-

,

ins trumen t a t ion tests, and t ir results hall be kept corrent and on
file at each accelerator it"im

D.3.8 Ventilation Systs as.

(a) Adequate ventilation shil! !. p, ' c i d e '! 't arr where airbi>rne radio-I
-

activity na:. be p r mi n c e d

(b) A registrant, as requi n is ,. tion A . J . ', , -cna l l nt, celease or

I
otherwise discharge airborne radioas t i '; e e.:terial to an u*t ontrolled
area which exceeu the 11: .g 'i: ied in part i, Appendis A - Tab l e I I,1

except as authorized porvoant to ;cc t ic:, a..2or p.i ra g ra ph A.2.0 (b).
For purpos.s of this pa ra.:r 1; h, c o.1c en t ra t ion' w. be at rage.' over a
period not g,reater than one year c e r' reasonable e f f ort sho<1d be&

made to main tain r e l e. i n e ., at .J ioac t i . .aterial Lt uncantrolled areas,>
.

as far below these l i r. i t s as et u t icable

8
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PART r.
.

HADI ATION SAFETY REQUIRE 3fENTS FOR INDU5 TRIAL
RADIOGRApillC OPEPATIONS AND ANALYTICAL X RAY EQUIP 3 TENT

e E.1 purpose. The regulations in this part establish radiation sa f ety rerpii re-
ments for persons ut il izing sources of radiation for industrial -diography,

I and provides specia requirements for analytical and research and develop-
menc x-ray equipment. The requirements of this part are in addition to
and not in substitution for the othet requirements of these regulations.

-
Eg E.2 I N D13 I RI A' RAD IOG RAPilY
+

E.2.1 Scope. The res;ula t ions in this subpart apal) :o all licen.a. or regis-
trants who use sources of radiation for industrial radiography, provided,
however, that nothing in this subpart shall apply to tb use of ;ources of
radiation in the healing arts.

4

EQl'IPSIENT CONTROL
_

E.2.2 Limits on Levels of Radiation for Radiographic Exposure Devices and
~n Storage Containers Radiographic exposure devices reasuring lees than

four (4) inches from the sealeJ source storage position to any exterI<>r
surface of the device shall have no radiat ion level in euess of 50 milli-

ag roentgens per hour at six (6) inches from any exterior surface of the
device. Radiographic exposure devices measuring a mininum of four (4)
inches ' rom the sealed source storage position to any exterior surface of
the device, and all storage containers for sealed sources or outer con-g tainers for radiographic exposure devices, shall have no radiacion level

C in excess of 200 milliroentgens per hour at any exterior surface, and ten
(10) milliroentgens per hour at one teter frem any exterior surface. The

_ radiation levels specified are with the sealed source in the shielded_.

W (i.c., "off") position.
-

E.2.3 Locking of Sources of Ra d ia t i on .

(a) Each source of radia tion shall be provided with a lock or outer-locked
container designed to prevent unauthorized or act dental production of
radiation or removal or exposure et a sealed source and shall be kept
locked at all times except when under the direct surveillance of a radio-
grapher or radiographer's assistant, c r as may be otherwise authorized
pursuant to section E.2.13. Each st or ige container likewise shall beg provided with a lock and Kept locked when containing sealed wources except
when the container is under the direct surveillance of a radiographer or,

radiographer's assistant.

a
" (b) Radiographic exposure devict and ;torage containers, prior to beine moved>

J from one location to another and also prior to being secured at a gin n
location, shall be locked and surveyed to assure that the sealed source is

'q in the shielded position.
_

,a

E.2.4 Storage Precautions. l.ocked cadingraphic exposure devices and storage
containers shall be physicall> secured to prevent t arper ine or removal by_

T unauthorized personnel. '

w
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E.2.5

E.2.5 Radiation Survey Instruments

(a) The 1icensee or registrant shal1 maintain suffIclent ca1ibrated and
operable radiation survey instruments to make physical radiation surveys
as required by this subpart and A.1.1 ef these regulations. Instrumentation
required by this paragraph shall have a range such that 2 milliroentgens
per hour through I roentgen per hour can he measured.

(b) Each radiation survey instrument shall be calibrated:

(1) Against appropriate energy at intervals not to exceed 3 months and g
after each instrument servicing, g

J) Such that accuracy within 20 percent traceable to a national standard
can be demonstrated; and

(3) At two or more widely separated points, other than zero, on each
scale.

(c) Records of these calibri.tions shall be maintained for two years after the
calibration date for inspection by the Agency,

E.2.6 Leak Testing, Repair, Tageing, Opening, Modification, and Replacemer.t of
Sealed Sources.

(a) The replacement of any scaled source fastened to or contained in a radio-
graphi: exposure device and leak testing, repair, tagging, opening, or any
other modification of any sealed source shall be performed only by persons
specifically authorized to do so by the Agency, the U.S. Nuclear Regulatory
Commission, or any Agreement State.

(b) Fach sealed source shall be tested for leakage at intervals not to exceed
6 months. In the absence of a certificate from a transferor that a test
has been made within the 6 month period prior to the transfer, the sealed
source shall not be put into use until tested.

(c) Tne leak test shall be capable of detecting the presence of 0.005 micro-
curie of removable contamination on the seale] source. An acceptable leak
test for sealed sources in the possession a radiography licensee would
be t. test at the nearest accessible point to the sealed source storage
position, or othar appropriate measuring point , by a procedure to be
approved pursuant to part C. Records of 'eak test resu~~s shall be kept
in units o f microcuries and maintained for inspection by the Agency for
6 months af ter the next required leak test is performed or until the
sealed source is transf erred er disposed of.

(d) Any test conducted pursuant to paragraphs (b) and (c) of this section
which reveals tne pr esence of 0.005 mic rocurie or more o. removable radio-
active material shall be considered evidence that the sealed source is

|leaking. The licensee shall immediately withdraw the eqilpment involved
'com use and shall cause it to be decontaminated and rept f red or to be W
disposed of, in accordance with regulations of the Agency Uithin 5 days
after obtaining resul;s of the test, t..e licensee shall file a report with
the Agency describing the equipment inv ived, the test results, and the
corrective action taken.

t . .
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E.2.6 (e)
_

(e) A sealed source which is nc t fastened to or contained in a radiographic
j
-

exposere device shall have permanently attached to it a durable tag at
least one (1) inch square bearing the prescribed radiation caution symbol
in conventional colors, maganta or purple on a yellow backgrour d, and at
least the instructions: " Danger - Radioactive Material - Do Not Handle-,

- Notify Civil Authcrities if Found."
_

E.2.7 Quarterly Inventory. Each licensee shall conduct a quarterly physical
7 inventory to account for all sealed sources received or possessed by him.
j The records of the inventories shall be maintained for inspection by the

Agency and shall include the quantities and kinds of radioactive material,
the location of scaled sources, and the date of the inventory.y

-- E.2.8 Utilization Logs. Each licensee or registrant shall maintain citytent
logs, which shall be kept available for inspection by the Agency for two
years from the date of the recorded event, showing for each source of

- radiation the following infor- v 'on:

- (a) A description (or make and model number) of each source of radiation or
_ storage container in which the sealed source is located:

(b) The identity of the radiographer to whom assigned; and

(c) Locations where used and dates of use.

E.2.9 Inspection and Buintenance c f Radiographic Exposure Devices, Storage-

Con ta iner s , and High Fadiation Area Control Devices or Alarm Systems.

(a) Each licensee shall conduct a program of at least quarterly inspection and
_! maintenance of radiographic exposure devices and storage containers to
, assure proper functioning of components important to safety. All ap-

propriate parts shall be maintained in accordance with manufacturer's

5 specifications. Records of inspection a v'. maintenance shall be maintained
for inspection by the Agency until it authorizes their disposal. If any-

inspection reveals damage to components critical to radiation safety, the
device shall be removed from service .atil repairs have been made.

-1
-

(b) For any high radiation area equiped with a control device or alarm system
as described in A.3.3 (c) (2) of these regulations, the control device or

alarm system shall be tested for proper operation at the heginning of eache

, period of use. Records of such tests shall be maintained for inspection
-

by the Agency until it authorizes their disposal.

"
E.2.10 Limitations.

_

(a) No licensee or registrant shall permit any individual to act as a radio-
_ grapher until such individual:

- (1) Has been instructed in the sub.jects outlined in Appendix A of this
part and shall have demonstrated understanding thereof;

e

- (2) Has received copies of and instruction in the regulations contained
in this subpart and the applicable sections of part A, appropriate

. license (s) or certificate of registration, and the licensee's or
"

registrant's operating and emergency procedures, aed shall have
demonstrated understanding thereof; and

- E-3
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E.2.10 (a) (3)

(3) Has demonstrated competence to use the source of radiation, radio-
graphic exposure device, related handling tools, and radiation survey
instruments which will be employed in his assignment.

(b) No licensee or registrant shall permit any individual to ac t as a radio- g
grapher's assistant until such individual: g
(1) Has received copies of and instruction in the licensee's or regis-

trant's operating and emergency procedures, and shall have demon-
strated understanding thereof; and

(2) Has demonstratec :ompetence to use under the personal supervision of
the radiographet the sources of radiation, radiographic exposure
device, related handling tools, and radiation survey instruments
which will be employed in his assignment.

(c) Each licensee or registrant shall maintain, for inspection by the Agency
until it authorizes their disposal, records of instruction and testing
which demonstrate that the requirements of E.2.10 (a) and (b) have been

Bmet.
3

E.2.ll Operating and Emergency Procedures. The licensee's or registrant's
operating and emergency procedures shall include instructions in at least
the following:

(a) The handling and use of sources of radiation to be employed such that no hIndividual is likely to be exposed to radiation doses in excess of the flimits established in subpart A.2 Standards for Protection Against
Radiation;

(b) Methods and occasions for conducting radiation surveys;

(c) Methods for controlling access to radiographic areas;

(d) Methods and occasions for locking and securing sources of cadiation;

(e) Personnel monitoring and the use of personnel monitoring equipm(nt;

(f) Transportation to field locations, including packing of sources of
radiation in the vehicles, posting of vehicles, and control of sources of
radiation during transportation:

(g) Minimizing exposure of individuals in the event of an accident;

(h) The procedure for notifying proper personnel in 'le event of an accident;

(1) Maintenance of records; and

(j) The inspection and maintenance of radiographic exposure devices and
storage containers, and radiation machines.

5E-
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e.2.12

E.m

E.2.12 Personnel N nitor_iq _j
E
E (a) No licensee or I e:.;i s t at inaividual to .se t m a rolie-'

-

grapher or as a radi. apla ' .t uales., at all tires durie,'

__ radiographic operation,, e a_ ! i v i th.al wears a .ii r ec t readinc
j pocket d o s i.r.e t e r a n d e i t i .c i!- u' e a t h e r: .al u n i c .:s e t n t d. I mte.

Pocket dosimeters shall h.ca. t r< cra to at least 200 aill!-*

roentgens and shali be r.+> it the utart ef (ach obitt.
~

> +

-

Ea h film badj;e ar the< eter :d.a l l Le i, to as

worn by only one indiviJuT!.

(b) Pocket dosimeters nha11 < << ort : c: rdtd eiil; to ;i 3i -, ,

; vidual's film bad;;e or act ,!u a< 't lo sin e t e: chall be -- :iati 11
W processed if his pccket ;i .t. ' liai rged Imvond itu un., > e it c t s

received from the fil: i.,', y olw;im cent e s i : g t ,_ r pr oa d
..

C records of pocket dosicn er wii- , hall be uintaine1 tor .n s pi c t is in
- by the Agency until it a < r i ir d i go ;al ,*

s Precautlonary P: o. '. in o.s .l i o r,ra ph i c opt "a t i<
1
1

- E.2.13 Security lia r i n c t .n h I. '
cc: atie.. tta: 1 2 o op: o

radiographer', -

* 'is<. n* < .: t ,urceill.< e

; operation to prot: t .l ent: int h<+. > >
<

in area, as def ined i i;
',

(a) Where the hi;h ra ! i 11. ' eith ci nt o;l a3 a l .:y i ,
t :, < 1,

syster as describe' t
1 (.-) (2), er.

-

(b) Where the high rad,.ti t< c r e t ._ e t .yain t ue <* hot,m'.
.

-

or accidental entry--

-_
m

E.2.14 Postin&. Notwith.t o' . ' ,it in paragraph .i.l.4 I t l, t rem,

in which radiot aphy i Lei; ill bc <onspicu.o ,1: p. toi es

i reqiired by A.3.3 (b) and (c) (1).
=,

E.2.15 Radiation Survevy j i i. ,

=m

-1, (a) No radiographic operati 'l '
t .1 mlew <alib ,tt.' w

-

s

operable radiation survey in t r r r: < c. t it : m :n ce,uribed in :t. F.2,2. .

.. is available and used at each : ite w rt Imliographic e xp. su r e < ves

-

- (b) A physical radia t ion .h :i t t e . .m h rm! i >, a; o i.su <

exposure ut ili: ine !!n. ci, ore A vice s or sealed < 'urce t

2 radioactive material t, d<t. .i. the s ea ! ..d source has t e< m
-B returned to ita shici A l *

-
<

_ (c) A physical rad ia t ion n .,a h to .h !e m ine that ,aci. ile !
>

-

source is in its shi.-I !t i- se+urina the ra is m.cnis*
-

,

J exposure device Or St<ra)t Il f . .j:e. i[ j ej in aec t ig n 1,,,', 4,.

__

F

__

E,
-
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E.2.15 (d)

(d) Records shall be kept of the surveys required by E.2.15 (c). Such records
shall be maintained for inspection by the Agency for 2 years after comple-
tion of the survey. If the survey was used to determine an individual's g
exposure, however, the records of the survey shall be maintained t.atil g
the Agency authorizes their disposition.

E.?.16 Special Requirements and Exemptions for Enclosed Radiography.

(a) Systems for enclosed radiography designed to allow admittance of indi-
viduals shall:

(1) Comply with all applicable requirements of this part and A.2.5 of
these regulations. If such a system is a certified cabinet x-ray
system, it shall comply with all applicable requirements of this |
part and 21 CFR 1020.40. W

(2) Be evaluated at intervals not to exceed one year to assure compliance
with the applicable requirements as specified in E.2.16 (a) (1).
Records of thesa evalua tions shall be inaintained for inspection by
the Agency for a period of two years after the evaluation.

(b) Cabinet x-ray systems designed to exclude individuals are exempt from
the requirements of this part except that:

(1) Operating personnel must be provided with either a film badge or a
thermoluminescent dosimeter and reports of the results nust be
maintained for inspection by the Agency.

(2) No registrant shall permit any individual to operate a cabinet x-ray
system until such individual has received a copy of instructions in
the operating procedures for the unit and has demonstrated competence a
in its use. Records which demonstrate compliance with this su' -
paragraph shall be maintained for inspection by the Agency untli
disposition is authorized by the Agency.

(3) Tests for proper operation of high radiation area control devices, *
or al- m systems, where applicable, must be conducted and recorded

in accordance with E.2.9 (b).

(4) The registrant shall perform an evaluation, at intervals not to
exceed one year, to determine conformance with A.2.5 of these
regulations.

(c) Certified cabinet x-ray systems shall be maintained in compliance with
21 CFR 1020.40 unless prior approval has been granted by the Agency
pursuant to A.I.4 (a) of these regulations.

E. 2.17 Reco rds Required at Temporary Job Sites. Each licensee or registrant
conducting industrial radiography at a temporary site shall have the
following records available for inspection by the Agency: W

(a) Appropriate license or certificate of registration.

(b) Operating and emergency procedures.

E-6
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E.2.17 (c)
m

-- (c) Applicable regulations.
=

_ (d ) Survey records required pursuant to E.2.15 for the period of operation at
the site.-

4
(e) Da ily pocket dosimeter records for the teriod of operation at the site.

%
"" (f) The latest instrument calibration cud teak test record for specific

--

devices in use at the site.

I
_ E. 3 ANALVTICAL AND RESE! 9CH AND DEVELOPMENT X-RAY EQUIPMENT
_.

E.3.1 Equipment Requirements.

_ (a) Safety Device. A device which prevents the entry of any portion of an
''

individual's body into the primary x-ray beam path or which causes the
beam to be shut off upon entry into its path shall be provided on all

- open-beam configurations. A registrant may apply to the Agency for an
_ exemption from the requiremen. af a safety device. Such application shall

include:
:-
_ (1) A description of the various sa f ety devices that have been evaluated,

(2) The reason each of these devices cannot ._ used, and

_ (3) A description of the alternative methods that will be employed to-

minimize the possibility of an accidental exposure, including
m procedures to assure that operators and others in the area will he
-

informed of the absence of safety devices.

_
(b) Warning Devic es. Open-beam ce figurations shall be provided with a readily

_5 discernible indication of:
-

(1) X-ray tube status (ON-OFF) located near the radiation source housing,
t- 1" the primary beam is controlled in this manner; and/or
M
#-

(2) Shutter status (OPEN-CLOSED) located near each port on the radiation
sourc e housing, if the primary beam is controlled in this canner.

_:
J Warning devices shall be labeled so that their purpose is easily identified.

Warning devices shall have fail-safe characteristics.
~

-

(c) Ports. Unused ports on radtation source housings shall be secured in the
"

closed position in a manner which will prevent casual opening.

51 (d) Labeling. All analytical and research and development x-ray equipment
-

shall be labeled with a readily discernible sign or signs bearing the
radiation symbol and the words:

1
'

_; (1) " CAUTION - HICH INTENSITY X-RAY BEA'!," or wo rds having a similar
intent, on the x-ray source nousing; and''

_

-

y

E-7
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I
E.3.1 (d) (2)

(2) " CAUTION RADIATION - THIS EQUIPMENT PRODUCES RADIATION WHEN ENERGIZED,"
or words having a similar intent, near any switch that energizes an
x-ray tube if the radiation source is an x-ray tube; or

(3) " CAUTION - RADIOACTIVE MATERI AL." or words having a similar intent,
on the source housing if the radiation source is a radionuclide.

(e) Shutters. On open-beam configurations each port on the tadiation source
housing shall be equipped with a shutter that cannot be opened unless a
collimator or a coupling has been connected to the port.

(f) Warning Lights. An easily visible warning light labeled with the words
"X-RAY ON," or words having a similar intent, shall be located:

(1) Near any switch that energizes an x-ray tube and shall be illuminated
only when the tube is energized; or

(2) In the case of a radioactive source, near any switch that opens a
housing shutter, and shall be illuminated only when the shutter is
open.

Warning lights shall have fail-safe characteristics.

(g) Radiation Gource Housing. Each x-ray tube housing shall be so constructed g
that with all shutters closed the leakage radiation measured at a distance 5of 5 cm from its surf ace is not capable of producing a dose in excess of
2.5 mrem in one hour at any specified tube rating.

(h) Generator Cabinet. Each x-ray generator shall be supplied with a pro-
tective cabinet which limits leakage radiation measured at a distance of
5 cm from its surface such that it is not capable of producing a dose in
excess of 0.25 mrem in one hour.

E.3.2 Area Requirements.

(a) Radiation Levels. The local components of analytical and research and
development x-ray systems shall be located and arranged and shall include
sufficient shielding or access control such that no radiation levels
exist in any area surrounding the local component group which could resul t
in a dose to an individual present therein in excess of the dose limits
given in section A.2.5 of these regulations. For systems utilizing
x ray tubes, these levels shall be met at any specified tute rating.

(b) Surveys. Radiation surveys, as required by A.3.1, of all analytical and
researcb and development x-ray systems sufficient to show compliance with
paragraph E.3,2 (a) shall be performed:

(1) Upon installation of the equipment;

(2) Fc110 wing any change in the initial arrangement, number, or type of
local components in the system;

(3) Following any maintenance requiring the disassembly or removal of a
local component in the system;

E-8
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_

-

s

E.3.2 (b) (4)
-

; (4) During the performance of maintenance and alignment procedures if the
procedures require the presence of a primary x-ray beam when any
local component in the system is disassembled or removed; andm

_

- (5) Any time a visual inspection of the local components in the system
reveals an abnormal condition.

=

.

J (6) Whenever personnel monitoring devices show a . gnificant increase
over the previous monitoring period or the rea,ings are approaching

7_ the Radiation Protection Guides (radiation dose limits).

- Radiat.on survey measurements shall not be required if a registrant can

__

demonstrate .ompliance to the satisfaction of the Agency with E.3.2 (a)
in some othe r manner.

. -2-

(a) Posting. Et ch area or room containing analytical or research and develop-
~ ment x-ray equipment shall be conspicuously posted with a sign or signs
-- bearing the radiation symbol and the words " CAUTION - X-RAY EQUIPMENT,"
'' or words having a similar intent.

--

E.3.3 Operating Requirements.

_.

(a) Procedures. Normal operating procedures shall be written and available to
all analytical and research and development workers. No person shall be=e

j permitted to operate analytical or research and development x-ray equip-
--* ment in any manner other than that specified in the procedures unless

such person has obtained written approval of the radiation safety officer.

1

_: (b) Bypassing. No person shall bypass a safety device unless such person has
obtained the approval of the radiation safety of ficer. When a safety

i device has been bypassed, a readily discernible Lign bearing the words
- " SAFETY DEVICE NOT WORKING," or words having a similar intent, shall be

--

placid on the radiation source housing,

--

E.3.4 Personnel Raquirements.

3
(a) Instruction. No person shall be permitted to operate or maintain ana-

lytical or research and development x-ray equipment unless such person_:
''

_

has received instruction in and demonstrated competence as to:

__
(1) Identification of radiation hazards associated with the use of the

jq equipment;

,

(2) Significance of the various radiation warning and safety devices
incorporated into the equipment, or the reasons they have not been,-

installed on certain pieces of equipment and the extra precautions
required in such cases;==

}- (3) Proper operating procedures for ti equipment;
-

(4) Symptoma of an acute localized exposure; and

_

j (5) Proper procedures for reporting an actual or suspected exposure.
_

a

a

a
_?

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



5
E.3.4 (b)

(b) Personnel Monitoring. Finger or wrist dosimetric devices shall be

provided to and shall be used by:

(1) Analytical and research and developaent x-ray equipment workers using |
systems having an open-beam configuration and rot equipped with a 5
safety device; and

(2) Personnel maintair.ir.; analytical or research and development x-ray
equipment if the maintenance procedures require the presence of a
primary x-ray beam when any local component in the analytical or
research and development x-ray system is disassembled or removed.

Reported dose values shall not be used for the purpose of determining
compliance with section A.2.1 of these regulations unless evaluated by a
qualified expert.

I
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'_ APPENDIX A

-

SUBJECTS TO BE COVERED DURING Tile INSTRUCTION OF RADIOGRAPHERS

-

I. Fundamentals of Radiation Safetv
b_ . _

A. Characteristics of gamma and x cadiation=

g; B. Units of radiation dose (trem) and quantity of radioactivity (curie) -

C. Hazards o f exces s ive e:<pe are to radiation L
D. Levels of adiation from aources of radiation 9=

J E. Methods of controlling radiation dose I
3 -

+
1. Working time

_

__- 2. Working distances L-

3. Shielding I
z_
--

:- -

--- II. Radiation Detection Instrunentation to be Used

A. Use of radiation survey ins t r umt..t s -

'
-

; 1. Operation
-
-

2. Calibration
-

-

- 3. Limitationn
-

-
-

_

# B. Survey techniques --

C. Use of personnel monitorir , equipment f
-- 1. Film badges _

2. Pocket dosimeters '

3. Thermoluminencent dorimetern_

_-
- _

-

III. Radio g ra phic Equinnent to be Used '- - -

_,
.

_

j A. Remote handling equipnent
B. Rad iogra ph ic exposure devices and staled sources
C. Storage containers3

D. Operation and control of x-ray .v;uipment
,

2,
_

_

]" IV. The Requirements of Pertinent Federal and State Regulations I
_

a

V. The Licensee's or Begistrant'> Written Operating and Emergency Procedures -

-

l -

i -

"
.

^_
_

5 l*
-

-
--

-
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X-RAYS IN THE l!EALING ARTS
-

. Fe i SCOPE
._

F.1.1 This part establishes requirements, for which a registrant is responsible,
] for use of x-ray equipment in the healing arts or veterinary medicine.

ihe provisions of this part are in addition to, and not in substitution
for, other applicable provisions of these regulatfons

___

F.1.2 The use at x-ray equipment for the intentional exposure of individuals
-

for diagnosis or treatment shall be by or under the supervision of a

-
licensed practitioner of the healing arts.

:

F.1. 3 The use of x-ray equipment in the prac tice of ve' erinary medicine shall
be by or under the supervision of an individual authorized by and-

licensed in accordance with state statutes to engage in veterinary
-

medicine.

} F.2 GENERAL REQUIREMENTS FOR ALL HEALING ARTS FACILITIES
-

F.2.1 Administrative Controls The r eg i <. t ra n t shall be responsible for direct-

ing the operation of the x-ray systens wh ich have been registered withw
i the Agency. The r e.;i s t ran. , the registrant's agent shall assure that
I

the requirements of this part are met in the opera tion of the x-ray
system (s).

=_
-

_- F.2.2 An x-ray system which does not meet the provisions of chese regulations
shall not be operat ed f or d iagnost ic or therapeutic purposes.

F.2.3 Individ als who will be operating the x-ray systems shall be adequately
instructed in the saf e opera ting procedures and be competent in the safe
use of the equipment. As a minimum, such instruction shall consist of

j subj ects outlined in Appendix B of this part.
.

4

F.2.4 A chart shall be p rov id ed in the vicinity of the diagnostic x-ray

3 system's control panel, which spec if ies for all examinations performed
,, with that system the following information:

---

(a) Patient's anatomical size versus technique factors to be utilized;
--:

--

_g (b) Type and size of the film or film-screen combination to be used;

(c) Type and focal distance of the 1;r i d to be used, ff any;_
^'

- (d) Source to inage receptor distalce to be used; and

3 (e) Type and location of placement of gonadal shielding to be used.
_z
.-

F.2.5 Written safety "rocedures and rules shall be provided to each ind iv id ua l
3 operating x-ray equipment, including any restrictions of the operating
_- technique required foi the safe operation ot the particular x-ray syster

-

The operator shall be able to demonstrate familiarity with these rules

_?_
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F.2.6

F' 6 Except for patleets who cannot he moved out of the room, only the staff
and ancillary personnel required for the med! cal procedure or training
shall bo in the room during the radiographic exposure. Other than the

patient >eing examined:

no part of the body will(a) All individuals shall be positioned such that
be stcuck by the useful beam unless protected by 0.5 millimeter lead g
equivalent. g

(b) Staff and ancillary personnel shall be protected fron the direct utter

radiation by protective aprons or whole body protective barriers ut not
less than 0.25 millimeter lead equivalent.

(c) Patients who cannot be removed from the roon shall be protected from the
direct scatter radiation by whole body oratective barriert of 0.25 milli-

positioned that the nearest portionmeter lead equiva ent or shall be soi

of the body is at least 2 meters from both the tube head and the nearest
edge of the image receptor.

required by F.2.5, shall describe how the(d) Written safety procedurea, as
requirements of this section will be met when using mobile or portable g
x-ray systems g

F.2.7 Gonadal shieldine at not less than U.15 millimeter lead equivalent shall

be used for p .nts who have not passed the reproductive age during

radiographic iedures in which the gonads are in the useful bean,
except for cases in which the technique chart geeifically Indicates
that this would interfere with the diagnostic procedure,

F.2.8 Individuals shall not he exposed to the useful bean except for healing
arts purposes and unless such exposure has been ordered in writing by a
licensed practitioner of the healing arts. Th is provision specifically
urohibits deliberate exposure of an ind iv idual for training, demon-
stration or other non-healing-arts purposes, and exposure of an indi-
vid ua l for the purpose of healing arts screening except as authorized
by F.2.12.

F. 2. 9 When a pa t ient or film must he provided with auxiliaiy support during a
radiation exposure

(a) Mechanical hold ing devices shall be used when the technique per mi t s

The safety rules, required by F ? 5, sh.ill list individual projections g
where holding devices cannot he utilized; 5

equi red by F.2. 5, shal l indicate the(b) Writ ten saf ety pracedures, as

requirements for select ing a holder and the procedure the holder shall
follow;

(c) The human holder shall be protected as required by section F.2.6; m
4,

(d) No individual shall be used routinel to hold film or patients,

h(e) Such holding shall he permitted only in very unusual and rare s i t u --
ations; ew
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F.2.9 (f);
-

_ (f) In those cases where the patient rust hold the film, e.xcept during dental
examinations covered in subpart F.6, any portion of the body other than

- the area of clinical interest struck by the useful beam shall be protected
by not less than 0.5 millimeter lead equivalent material; and

?
"

'

(g) A record shall be made of the examination and shall include the name of
the human holder, date of the examination, number of exposures and tech-

_ nique factors utilized for the exposure (s).

E
--

F.2.10 Procedures and auxiliary equipment designed to minimize patient and
personnel exposure cor:mensurate with t he needed d iagnost ic information

_- shall be utilized. This is interpreted to include but is not limited to
_

~

(a) The speed of film or screen and film combinations shall be the fastest
- speed consistent with the diagnostic objective of the examinations.

5
s (b) The radiation exposure to the patient shall be the minimum exposure

required to produce images of good d iagnost ic quality.
_

- (c) Portable or mobile equipment shall be used ot.b f or examinat ions where it
is medically inadvisable or impractical to transfer the patient (s) to a

_ stationary radiographic installation.
e
m

F.2.ll All individuals who are associated with the operation of an x-ray system
are subject to the requirements of A.2. I and A.2.2 of these regulations.

7 In addition, when protec tive clothing or devices are worn on portions of

,- the body and a monitoring device (s) is required, at least one such moni-
toring device shall be utilized. When an apron is worn, the menitoring

_ device shall be worn at the .ollar oatside of the apron. The dose to
the whole body based on the maximum dose attributed to the most critical==

- organ shall be recorded in the reports required by A.5.1 of these regu-
lations. If more than one device is used and a record is made of the

Z- data, each dose shall be ident if ied with the area where the device was
E

_ worn on the body. Exposure of a personnel monitoring device to deceptively
-

indicate a dose delivered to an ind iv id ua l is prohibited.

F. 2.12 llealing Arts Screenin3 Any person proposing to conduct a healing arts
4 screening program shall not initiate such a program without prior approval

of the Agency. When requesting such approval, that person shall submit
the information outlined in Appendix A of this part. If any information*

| submitted to the Agency becomes invalid or out-dated, the Agency shall
be immediately notified.

F.2.13 Information and Maintenance Record and Associated information. The
: registrant shall maintain the following information in a separate file

or package in chronological order for each x-ray system, for inspection
by the Agency:~

E
+
"

(a) Maximum rating of technique factors;

-

J (b) Model and serial numbers of all certifiable components;
^

-

mea

~
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F.2.13 (c)

(c) Aluminua equivalent filtration of the useful beam, including any routine
variation;

(d) Tube rating charts and cooling curves;

(e) Records of surveys, calibrations, maintenance, and modifications performed
on the x-ray system (s) after the effective date of this part with the
names of persons who performed such services; g

(f) A scale drawing of the room in which a stationary x-ray system is located
with such drawing indicating the use of areas adjacent to the room and I
an estimation of the extent of occupa. y by an individual in such areas. 5
In addition, the drawing shall include che results of a survey for radi-
ation levels present at the operator't. position and at pertinent pc,in t s
outside the room at specified test conditions; or the tyre and thickness
of materials, or lead equivalency, of each protective barrier.

(g) A copy of all correspondence with this Agency regarding that x-ray syrstem.

F.2.14 Each f acility sha ! 1 maintain an X-ray Patient Log "ntaining the f oll ow-
ing information: ,

(a) Name, age, and sex of the patient.

(b) Date of x-ray examination.

(c) Examination (s) or treatment (s) given by routine or local title as denoted
on the technique chart. In addition: for radiography, the rimber of g
exposures for each projection; for fluoroscopy, the cumulative fluoro g
on-time; for treatment utilizing x-rays of less than one Mev, the length
of the exposure; for trearment utiliz ng x-rays of one Mev and above,I an
appropriate measure of tte dose, e.g. , dose monitor units.

(d) Any deviation f rom the standard procedure as specified on the technique
chart, including all repeat exposures.

(e) When applicable, the x-ray system used.

(f) Name(s) of individuals who performed the examination.

(g) Name of the human holder, if used.

(h) Name of the licensed prac titioner of th healing arts ordering the
examination.

Patient log records shall be maintained for a minimum of five (5) years |following the examination or treatment of adult patients. Records of W
examination or treatment of minors shall be maintained for a minimum of
five (5) years beyond the age of majority.

I

g~
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F.3

F.3 GENERAL REQtilREMENTS FOK ALL DI AGNOSTIC X-RAY SYSTEMS

-
F.3.1 In aldition to other requirements of this part, all diagnostic x-ray

systems shall meet the reautrements of this subpart.
m

F. 3.2 Cert if ied Systems nad Components. Diagnostic x-ray systems, for use ou
humans, and their u,sociated components certified pursuant to the Federalme

diagnostic x-ray standard shall be maintained in compliance with applicable=

requirements of such standard in Title 21, Code of Federal Regulations,
_

Chapter I, Subchapter J.

--

F.3.3 Warning Label. The control panel conL.iaing the main power switch shall;

bear the warning statement, legible and accessible to view: " WARNING:;

-; This x-ray unit may be dangerous to patient and operator unless safe
exposure factors and operating instructions are observed."

_

F.3.4 Battery Charge Indicator. On battery powered x-ray generators, visual
7 means shall be provided on the control panel to indicate whether the

_ battery is in a state of charge adequate for proper operation.

F.3.5 Leakage Radiation f rom the Diagnostic Source Assembly. The leakage==

-

radiation from the diagnostic source assembly measured at a distance of_

1 meter in any direction from the source shall not exceed 100 milli-

roentgens in I hour when the x-ray tube is operated at its leakage
2 technique factors. Compliance shall be determined by measurements
_; averaged over an area of 100 square ceatincters with no linear dimension

greater than 10 centimeters.

__ F. 3. f> Rad iat ion f rom Componeu a Other Than the Di gnostic Source Assembly. The
radiation emitted by a couponent other than the diagnostic source assembly
shall not exceed 2 milliroentgens in I hour at 5 centimeters from any

_] accessible surface of the component when it is operated in an assembled
j[ x-ray system under any conditions for which it was designed. Compliance

shall be determined by measurements averaged over an area of 100 square,

:- centimeters with no linear dimension greater than 20 centimeters.

# F.3.7 Beam Quality.

12 (a) The half-value layer of the useful beam for a given x-ray tube potential
?! shall not be less than the values shown in Table I. If it is necessary

to determine such half-value layer at an x-ray tube potential which is
not listed in Table I, linear interpola t ion or ext rapolat ion may be made.

,.,

_=
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8
F.3.7 (a)

TABLE I

Design operating range Measured potential lla l f-va l ue layer

(Kiiovolts peak) (Kilovolts peak) (Millimeters of aluminum)

Below 50 ---------------- 30 0.3
40 0.4
49 0.5

50 to 70 ---------------- 50 1.2
60 1.3
70 1.5

Above 70 ---------------- 71 2.1
80 J.3
90 2.5

100 2.7 W
110 3.0
120 3.2 g
130 3.5 5
140 3.8
150 4.1

I
The half-value layer requirement wi'_1 he considered to have been met it

it can be demonstrated that the aluminum equivalent of total fil-
tration in the primary beam is not less than that showr. a Table TI.

TABl.E II

Filtration Required vs. O_pe ra t in g '(o l t a ge

Total Filtration
(inherent plus added)

Operating Voltage (kVp) (millimeters aluminum equivalent)

Below 50 --------------------- -------- 0.5 millimeters
50-70------------------------------- 1. 5 mi11imete rs
Above 70 ------------------------------ 2.5 millimeters

(b) Beryllium window tubes shall have a minimum of 0. 5 mi ll imet er aluminum
equivalent filtration permanently installed in the useful beam.

(c) For capacitor energy storage equipment , ecmpliance with the half-value
layer requirement shall be determined with the maximum quantity of charge
per exposure.

F-6
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F.3.7 (d)
_

(d) The reqeircJ minima'. aluminum equivalent filtration sh.. 1 include the
- filtration contributed by a!1 materials which are alwrys present between

the source and the patient.
T

-
(c) For x-ray systems which have variable kUp and variable filtration for.

the useful beam, a device shall link the kVp selector with the filter (s)
_ and shall prevent an exposure unless the minimum amount of filtration
g required by F.3.7 (a) is in the useful beam for the given kVp which has
- been selected.

2 F.3.8 Multiple Tubes. Where two or n: ore radiographic tube- 're controlled by"
one exposure switch, the tube er tubes which have be< selected shall be
clearly indicated prior to initiation of the exposure. This indication

_ shall be both on the x-ray control panel and at or near the tube housing
-

assembly which has been selected.
__

--

F.3.9 Mechanical Support of Tube Head. The tube housing assembly supports
shall be adjusted such that the tube housing assembly will remain stable

' during an exposure unless tube housing movement is a designed function
o f the x-rav system.

h F.3.10 Technique Indicators. The technique factors to be used during an
J- exposure shall be indicated before the exposure begins, except when

automatic exposure controls are used, in which case the technique factors
"- which are set prior to the exposure shall be indicated. This equirement

~ may be met by permanent markings on equipment having fixed technique
factors. Indication of technique factors shall be visible from the

' operator's position except in the case of spot films made by the fluoro-,

_ scopist.
&

-

F.3.Il str.:tural Shielding. Structural shielding shall be provided whenever
necessary to meet the requirements o f A.2.1 and A.2.5, in ad. tion to"
specific requirements contained in other parts of these regulations.

.,
-
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I
F.4

F.4 FLUOROSCOPIC X-RAY SYSTEMS

F.4.1 The requirements of F.3.2 for Certif ied Systems and Components shall
apply to certified fluoroscopic x-ray systems and components. including g
radiation therapy simulation systems. Other fluoroscopir x-ray systems g
shall meet the requirements of the remainder of this subpart.

F.4.2 Limitation of Useful_ Beam.

(a) The fluoroscopic tube shall not produce x-rays unless the primary
protective barrier is in position to in t e rc e p t the entire useful beam
at all times, and

(b) The er. tire cross section of the usef ul beam shall be intercepted by the

primary protective barrier of the fluoroscopic image assembly at any
source-image recepto listance (SID).

F.4.3 The x-ray field produced by non-image-intensified fluoroscopic equipment g
shall not extend beyond the entire visible area of the image receptor. 3
This requirement applies to field size du-ing both fluoroscopic procedures
and spot filming procedures.

F.4.4 Image-intensified fluoroscopy and spot filming shall meet the following
requirements:

(a) During fluoroscopic or spot-filming procedures, neither the length nor
the width of the x-ray field in the plane of the image receptor shalI
exceed the visible area of the image receptor by more than 3 percent cf
the SID. The sum of the acess length and the excess width shall be no
greater than 4 percent of the SID.

(b) Compliance shall be determined with the beam axis perpendicular to the g
image recepter. For rectangular x-ray fields used with circular image W
reception, the error in alignment shall be determined along the length
and width dimensions of the x-ray f f eld which pass through the centet
of the visible crea of the image receptor.

F.4.5 Activation of the F1t roscopic Tube. X-ray production in the fluoro-
scopic mode shall be ontrolled by a device which requires continuous g
pressure by the fluorescopist for the entire time of any exposure. 3
When recording serial fluoroscopic images, the fleoroscopist shall be
abic to terminate the x-ray exposure (s) at any time, but means may be
provided to permit completion of any single cxposure of the series in
process.

F.4.6 Exposure Rate Limits. The entrance exposure rate allowable limits are
as follows:

(a) The equipment shall not be operable at any combination of tube pc _ential
and current that will result in an exposure rate in excess of IF

roentgens per minnte at the point where the center of the usef t.1 beam
enters the patienc, except during recording o f fluoroscopic iniges, or
when an optional high level control ir provided.

Ir-8
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F.4.6 (b)
3
q (b) Wnen provided with optional high level control, the equipment shall not
* be operable at any combination of tube potential and current which will

result in an s posure rate in excess of 5 roentgens per minute at the
T point where the center of the useful beam enters ;he patient unless the
_- high level control is activated. Special means of activation of high

level controls, such as additional pressure app 1*ed continuously by the
3 operator, shall be required to avoid accidental use. A cont inuot.s s ignal
-_ audible to the fluoroscopist shall indicate that the high level control
2 is being employed.

(c) Compliance with the requirements of this section shall be determined as,

y follows:
_

(1) Movable grids and compression d" vices shall be renoved f rom the
useful beam during the measurement.

- (2) If the source is below the table, _exyosure ra te shall be measured
_

l centimeter above the tabletop or cradle.
_

- (3) If the source is above the table, the exposure rate shall be
measured at 30 centimeters above the tabletop with the end of the

- beamlimiting device or epacer positioned as closely as possible_ to

_

the point of measurement..

(4) In a C-arm type at fluorosco, the expoutre ite shall be measured
30 centimeters from the input irf ace of the t i uoroscop ic imaging

- assembly.

F.4. 7 Periodic Measurement of Entrance Exyosure Ra t e. Period ic measure: af
''

entrance exposure rate shall be mad'e annually or after any mainten+ .

# of the system which might af fer_ t the exposure rate. Results of thene
measurements shall be posted whe;a any fluoroscopist may have ready

R access to such results while using the fluoroscope and in the record
- required in F.2.13 (e). Results af the measurements shall include the

roentgen per minute, as well as the technique factors used to determine
- such results. The name of the person performing the measurementa and
' the date the measurements were performed shall be included in the results

The measurements shall be made as follows:

t- (a) The measurements shall be made under conditions that satisfy the re-
--

quirements of F.4.6 (c);

(b) The kVp shall be that typical of clinical use of the x-ray system;z

(c) The x-ray system (s) that incorpora tes automatic exposure rate control-

shall have sufficient material placed in the useful beam to produce
Q operating paran.eters typical of the use of the x-ray system; and
---

'_ (d) X-ray system (s) that do not incorporat e an automa t ic exposure rate
control shall utilize a milliamperage typical of the clinical use of
the x-ray system.I-"

_-

5
mN I aterials should be pla ed7 n che useful beam when conducting these periodicM

measurements to protect the imaging system.
=

f~9
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8
F,4.8

F.4.8 Ba rr ier Transmit ted Rad ia t ion Ra t e, Limi t s. The exposure rate due to
transmission through the primary protective barrier with the attenuation
block in the usefal beam, co,hined ifth radlation from the image in-
tensifier, if provided, shall r.a exceed 2 milliroentgens per hour at
10 centimeters from any accessible sirface of the flueroscopic imaging =

assembly beyond the plane of the image receptor for each roentgen per
minute of entrance exposure rate

F.4.9 Measuring Compliance of Barrier Transmission. The expos _ure rate uue to
transmission through the primary protective barriet combined with
radiation from the image intensifier shall be determined by measurements
averaged over an area of 100 square centimeters wirb no linear d imeno lon
greater than 20 cmtimeters. If the source is below the tabletop, t'e
measurement shall be made with the input surface of the fluoroscopic g
imaging ascembly r e sitioned 30 centimeters above the tabletop. If the g
cource is above the tabletop and the SID is variable, the meast recent
shall be made with the end of the beam-limiting device oc space r as
close to the tabletop as it can be placed, provided that it shall not
be closer than 30 centimeters. Movable grids and compression devices
shall be removed f rom the usef ul beam during the measurement. The

gattenuation block shall be positioned in the useful beam 10 centimeters
from the point of measurement of entrance exposure rata and between 3
this point and the input surface of the fluoroscopic imaging assembly .

F.4.10 Indication of Potential and Current. During fluoroscopy and cine-
fluorography, the kilovoltage (kV) and the milliamperage (mA) shall be
centinuously indicated.

F.4.ll Source-Skin pistance. The source to skin distance shall not be less
than:

(a) 38 centime: 2rs on stationary fluoroscopes installed after the effective
date of these regula t f or.s;

(b) 35.5 centimeters on wtatior.ary fluoroscopes which are in operation prior g
to the effective date of these regulations; a

(c) 30 centimeters on all mobile fluoroscopes; and

(d) 'O centimeters for image intensified fluoroscopes used for specific
surgical application. fhe users operating manual mast provide pre-
cautionary measures to be adt red to during the use of this device.

F.4.12 Fluoroscopic Tiner. Means shall be provided to preset the cumulative
on-time of the fluoroscopic tube. The maximum cumula t ive time of the
timing device shall not exceed five (5) minutes without resetting. A
signal audible to the fluoroscopist shall indicate the completion of
any preset cumulative on-time. Such signal shall continue to sound
while x-rays are produced until the timing device is reset.

F.4.13 Mobile Fluoroscopes in addition to the other requirements of sub-
part F.4, mobile fluor ascopes shall provide intensified imaging.

y-\0
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F.4.14
_

-

_; F.4. ]4 Control of Scat tered Radiat ion.

_ (a) Fluoroscopic table designs when combined with procedures utilized shall
be such that no unprotected part of any staf f or ancillary ind iv id ua l 'sd body shall be exposed to unattenuated scattered radiation which originates
from under the table. The attenuation required shall be not 1r ss than

-

0.25 millimeter lead equivalent.-

-,

(b) Equipment configuration when combined with procedures shall be such that
__ no portion of any staff or ancillary individual's body, except the

] extremities, shall be exposed to the unattenuated scattered radiation
- emanating from above the tabletop unless that individual is at least

120 centimeters from the center of the useful beam, or the radiation
" has passed through not less than 0.25 millimeter lead equivalent mati il

-= (e.g. , d ra pes , Bucky-slot cover-sliding or folding panel, or self
supporting curtains) in addition to any lead equivalency provided by

_ the protective apron referred to in section F.2.6 Exc3ptions may be
d made in some special procedures where a ste. rile field will not permit
3 the use of the normal protective barriers. Where the use of prefitted

sterilized covets for the barriers is practical, the Agency shall not
} pe r.ait such exception.

_

_

-

_T_.

_-

_

-.T

-

-
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F.5

F. 5 X-RAY SYSTEMS OTHER TilAN FLL'OROSC0plC,
DENTAL INTRA 0RAL, OR VETERINARY SYSTEMS

F.5.1 Beam Limitation. The useful beam shall be limited to the area of
clinical interest. "

(a) For general purpose stationary and mobile x-ray systems there shalI he g
provided a means for stepless adjustment of the size of the x-ray l leid. 5
Means shall also be provided for visually defining the perimeter of the
x-ray field. The total misalignment of the edges of the visually
defined field with the respective edges of the x-ray field along either
the length or width of the visually defined fielr'. shall not exceed 2

percent of the distance f rom the source to the center of the visually
defined field when the surface upon which it appears is perpend ic ula r g
to the axis of the x-ray beam. The Agency may grant an exemption on g
non-certified x-ray systems, provided the registrant makes a written
application for such exemption and in that application:

(1) Demonstrates that it is impractical to comply with these require-
ments, and

(2) Describes what other means will be used to achieve the purpose of
this paragraph.

(b) In addition to the requirements of paragraph F.5.1 (a), all stationary
x-ray systems shall meet the following requirements:

(1) Means shall be provided to indicate when the axis of the x-ray Ibeam is perpendicular to the plane of the image receptor, to align g
the center of the x-ray field with respect to the center of the
image receptor to within 2 percent of the S1D, and to indicate the
SID to within 2 percent;

(2) The beam-liniting device shall numerically indicate the field size
in the plane of the image receptor to which it is adjusted; and

(3) Indication of field size ditensions and SID shall be specified in
inches aad/or centimeters, and shall be such that aperture
adjustments result in x-ray field dimensions in the plane of the
image receptor which correspond to those indicated by the beam-
limiting device to within 2 percent of the SID when the beam axis
is indicated to be perpendicular to the plane of the image receptor. g

.,
(c) X-ray equipment designed for only one image receptor size at a fixed

SID shall be provided with means tc 1imit the field at the plane of the
image receptor to dimensions no greater than those of the image receptor,
and to align the center of the x-ray field with the center of the image
receptor to within 2 percent of the SID.

I
I
I,-,2
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F.5.1 (d)
I
'

(d) Special purpcse x-ray systems shall be provided with means to limit the
x-ray field in the plane of the insge receptor so that such field does'

i not exceed each dimension of the image receptor by more than 2 percent-| of the SID when the axis of the x-ray beam is perpendicular to the plane;g of the image receptor. tteans shall also be provided to align the center'g of the x-ray field with the center of the inige receptor te within 2
percent of the SID. These requirements may be met with a system that
meets the requirements for a general purpose x-ray system as specified
in paragraph F.5.1 (a) or, when alignment means are also provided, may

i be met with either:
i

(1) As assortment of removable, fixed-aperture, beam-limi ting devices
sufficient to meet the requirement for each combination of image
receptor size and SID for which the unit is designed with each such
device having clear and permanent markings to indicate the ima ge
receptor size and SID for which it is designed; or

(2) A beam-limiting device having multiple fixed apertures sufficient
to meet the requirement for each combination of image receptor
size and SID for which the unit is designed. Permanent, clearly
legible markings shall indicate the image receptor size and SID for
which each aperture is designed and shall indicate which aperture
is in position for use.

F.5.2 Radiation Exposure Control Devices.

(a) Timers. Means shall be provided to terminate the exposure at a preset
time interval, preset product of current and time, a preset number of
pulses, or a preset radiation exposure to the image receptor. In
addition, it shall not be possibic to make an exposure when the timer is

to a "zero" or "off" position if either position is provided. Exceptset

for dental panoramic systems, termination of exposure shall cause auto-
matic resetting of the timer to its initial setting or to zero.

(b) X-ray Control. An x-ray control shall be incorporated into each x-ray
system such that an exposure can be terminated by the operator at any
time except for:

(1) Exposure of one-half second or less, or

(2) During serial radiography when means shall be provided to permit
completion of any single exposure of the series in process. The
x-ray control shall provide visual indication observable at or from
the operator's protected position whenever x-rays are produced.
In addition, a signal audible to the operator shall indicate that

- the exposure has terminated.

(c) Stationary x-ray systems shall be regi ~> to have the x-ray control
permanently mounted in a protected area a~ t the operator is required*
to remain in that

Ih protected area during the entire exposure. Mobile
and portable x-ray systems which are used for greater than one week in
one location shall meet the requirements of this paragraph.

, F-13
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F.5.3

F.5.3 Automatic Exposure Controls. When an automatic exposure control is
provided:

(a) Indication shall be made on the control panel when this mode of operat ion
is selected;

(b) If the x-ray tube potential is equal to or greater than 50 kVp, the
minimum exposure time for field emission equipment rated for pulsed |
operation shall be equal to or less than a time interval equivalent to 5
2 pulses and the minimum exposure time for all other equipmant shall be
equal to or less than one-sixtieth second or a time interval req 2 ired to
deliver 5 mas, whichever is greater;

(c) Either the product of peak x-ray tube potential, current , and exposure
time r. hall be limited to not more than 60 kWs per exposure or the product g
of x-ray tube current and exposure time shall be limited to not more 3
than 600 mas per exposure except when the x-ray tube potential is less
than 50 kVp in which case the product of x-ray tube current and exposure
time shall be limited to not more than 2000 mas per exposure; and

(d) A visible signal shall indicate when an exposure has been terminated at
the limits required by paragraph F.5.3 (b), and manual resetting shall be g
required before further automatically timed exposures can be made. 3

F.5.4 Reproducibility. With a timer setting of 0.5 seconds or les.,, the g
gaverage exposure period (T) shall be greater than or equal to 5 times the

maximum exposure period (Tnax) minus the minimum exposure period (Tmin)
when 4 timer tests are performed using the same timer setting;

i.e., T> 5(T ax - Tmin). Wm

F.5.5 Source-to-Skin Distance. All radiographic systems shall be provided
with a durable, securely fastened means to limit the source-to-skin
distance to not less than 30 centimeters.

F.5.6 Exposure Reproducibility. The coefficient of variation shall not exceed |
0.10 when all technique f actors are held constant. This requirement shall 5
be deemed to have been met if, when four exposures are made at identical
technique factors, the value of the average exposure (2) is greater than g
or equal to 5 times the maximum exposure (Emax) minus the minimum exposure g
(Emin);

i.e., E>5(E -Emin}'_ nax

F.5.7 Radiation from Capacitor Energy Storage Equipment in Standby Status.
Radiation emit ted f rom the x-ray tube when the exposure switch or timer g
is not activated shall not exceed a rate of 2 milliroentgens per hour 3
at 5 centimeters f rom any accessible surf ace of the diagnostic source
assembly, with the beam-limiting Jevice fully open.

I
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- .. . . . . . . . . . _ _ _ _ _ _.

_

r.5.8,

-

_ F.5. 8 Aild i t ional Re <Lu_i rey.c r. t s Applicable to Cirtity-d ', , tem, (In l y , lit a r,no s t i c
crtilled c ompor.en t s shall be-- x-ray systems incorporatiny, one or more (

required to comply with tlie requirermnt. of setion F.1.2.=

-

F . 5. 9 Structural S h i e l d i r.w .
-

(a) AlI wall, !loor, .ind ceiJiny a rea - : t i u c i' hv iin- osci ol be.na sh.i l I hme
primary barriers Primary barriers in wall: shall extend to a minimum

- height of seven feet aboee the floor.
-

(b) Secondary barriers shalI ht provided in .i l I u l 1, I l o.> r , .md c e ll i ny,
-

areas not h ving primary b.irriers
-

'

(c) The ope ra t or '- station at the < ont ro! ; hall he behind a protectIse
_ harrier sufficient to assure corpliance with retien A.'.l. Provision

-

' shall be made tor the operator to conrunicate with the patient from she
cperator's s t a t. i o n .=

--

(d) A window of lead equivalent y,l a s s equ.il to th it of the adjacent barrier,
-

or a mirror system shall be provided and it shill be large enough and
so placed that the op"rator can see the patient during the exposure
without having to leave the prot ec t ed a rea .,

_

-

-

-
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F.6

F.6 I NTMnMI. plWTAl. X-MY sYSTI.26

F.6.1 In addition to the provisione of mbpa r t s F.2 and F 3, the requirements
of subpart F.6 apply to x-ray equipemnt and associated facilities used
for dental radiography Den t a l r eal l y,ra ph ic systens, when used with
extraoral i ma ge receptors shall cont orm to the cequirements of subpart
F.5, except as specifically provided in section 6.10

F.6.2 Source-to-Skin Distance X- r:w s y s t em: designed for use with mn int ra-

oral image recept e r sha l l be provided with means to limit source-to-skin a
d is tanc e to not less than:

(1) 18 centimeters if operable above 50 kVp. or

(2) 10 centimeters if not operable above 50 kVp.

F. 6. 3 Field Limitet ion. X-rav s stem designed for use with an intraoral
image receptor shall be provided .eith means to limit the x-ray bea - If

the minimum source-to-skin distance (SSD) is 18 centimeters or more, the g
x-ray field at the mininum SSD shall he containable in a circle having g
a diameter of no more than 7 centimeters If the minimum SSD is less
than 18 centimeters, the x-ray field at the minimum SSD shall be contain-
able in a circ'e having a diameter of no more than 6 centimeters.

F.6.4 Timers. Means shall be provided to terminate the exposure at a preset g
tine interval, preset proJuet of current and time, a preset nurher of g
pulses, or a preset radiatinn exposure to the image receptor. In

addition it shall not be possible to nake an exposure when the timer is
set to a zero or of f posit ion if either position is provhied.

F.6.5 Reproducibility. Wit h a_ timer set t inn of 0. 5 seconds or less, the
average exposure period (T) shall be greater than er equal to 5 times g
the naxinun exposure period (Taax) ninus the mininun exposure period g
(Tein) when 4 timer teste are perf ormed using the m une timer setting,

i.e., T 5(%x- Tnin ) .
F.6.6 X-rav Control.

(a) An x-ray c on t rol shall be incorporated into each x-ray svstem such that

an exposare can be terminated by the opera tor a t any time, except for
exposures of one-hali second or le: The x- ray ( ontrol shall provide

signal |visual ind ica t ion whenev ?r x-ravs are produced. In addition, a
audible to the operator shall indicate that the e >. p o s u r e has terminated. 5

(b) For stationary x- r a ', systems, it mall be required that the x-ray
exposure switch be pernanently nounted in a protected area, so that the
operator is required to renain in that prot ec ted area during the entire
exposure. In addition, if the visual indication of x-ray production
required by paragraph r .6.6 (a) is not observable from the operator'- |
protected position, a visual indication of x-ray production shall be W
provided at the location af the x-ray exposure switch. Mobile and
portable x-ray systems which are used for greater than one week in one
location shall neet the requi rement s of this paragraph.

F-lh
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I' . 6. 7

F.6.7 Exposute Reprpha t h i l i t : lin ci iici,ut ,1 m r i it ion ; hall not e 3.e c e 1

0. l 0 die'n a l l techulque f ac t o r: .iii. held
~

i'n a t a n t . 'i h i : requirenente

shall he deevol to h.n e been .L, il t. i m a exoo ,ure< are mn!e ,t.
.

~ - - .

Identical technique t.ntorr, the alue of the a v e r a .:e exposure (E) is
n r e.i t e r than or qual to 5 t 11 the .. i x f r e xin .z. o r r (hux) .inus the.

ninimum exyojnge (lyig).
_

i.e I lit.ys ! .

F.6.8 Administrative cont ro l:

(a) Patient and filr holdine dec ie, .halI h, m.ed wht n *h' technique: permit..

(b) Neithe the tube hm t. i n. not t h. 1o ;i t ion i n,: i. a r i ne , ,. i c e .;ha l l be

ha nd-he l d ilu r 17.., an e x pm;u r e

(c) 'I b e x-ray systen s h.i l l be operate in wha maner that the diamter it
usefil beam at the potient'< < k it .i.e. not c ' c ecil the requirenent: of
section F.6.1

(d) Dental fluoroscopf withoot ina, int. ii ical i 4n :h il | not be u s;ed ..s

F.6.9 Additional F:conir c: e n t; glicable to <ertitied 4 t c. on i,v , nia;.no t i,
'

,

x-ray systems inco r po ra t in;- ont or ore t er t ii leti co pon.!ts ';halI he
required to c o r.p l v with the r e q u i i c i .c o t - o' section i .i , 7

F.6.10 Extraoral i'r oc ed t: e - U t i l i ,c i n . Int rant al hental X- r.n Svstens When
-rav equiprlat designed for un< with intraoral in:a ge receptors is usca
in cenbination with .m extraoral f ra ge receptor, the requirements of
subpart F.5 shal1 not appls, pro"ided that:

(a) The procedure is c anilut ti ! un.h r th< super rision ot a licensed dental
practitioner;

(b) The requirer nte 01 a nh pa r t F.h are et;

(e) A film and screen <s cminition of tht fastes: speed consist ent with t he
diagnostic ob j ec t ive o the e. r ination is used;

(d ) The i nu n e receptor utt J i. ;- .itto d to how *idence that the x-ra.i

field in the plane of t h.: i: u ge rec ep t <'r he !:cen < i. it i ned to the inace
receptor.

".

J
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8F.7

F,7 THERAPEl"rlC X-hAi n S !!M" M 1.! : s ill AN UNI; MF.V

BF.7.I Leakage 'ad L.it ion . The e t Li tuh. i- opi ra t n! .i t it' leskate technique
factors, the leakar tadiation shall nii t ex<eed the salue specified at
the distance speeitied 1. i r tb i 11' it it ation of Ihat x-ra, system.

(a) Cont.ic t limrapv Svst o liwu. im!iation ahall not exceed 100 nilli-
roentgens per haur at 3 centireter' t ro, the ;urface o! the tube ha u:, i n g
assembly.

(b) 0-150 k Q Svite. M sti.m. which .. i .o l u t a c t u r e d or installed prior to

the effectise date of .,7 , hall have cakage rad ia t ion which does not*

exceed I roen t r,en 'n I hour at I reter i.em the sour ce. "ystens whic h 5
are manufactureu on or after the ettective date of 1.,7 shall have a
l ea k a ;;e rad ia t ion which doe s t.o t exceed IPO nillico( ntgens in I hour it
I teter from the source

(c) 15! to 999 k Q . , z, t u fi.e l<akage radiation shall not exceed I,

|roentgen in ! hour at I neter froa the ,ource ixcept systems that operate
in excess at 500 kip a h.we a l e a ka p.e radia t ion at I tre t e r from the 5
source equivalent to the exposure wit hin one hour of the useful beam at
1 meter from the our c e nul t ipl it d hv a 1.u t o r o f 0. 001.

F. 7. 2 Permanent Hean 1 ini t inn hm ic e< Pe rru n en t t ixed diaphragms or cenet

used f or limitiny the use'ul h e a:: t m 11 provide the e. a me or hipher
degree of protection as required oy the tube hausing asembly.

F,7.1 Removable and Adj u s tj b l e > o I imit inn Pe v i c e. I:e no v a b l e beam limit ing
desite, s h.i l l , for the portion of the usetul beau to be blocked by these
devices, transnit not r:o r e t ;;a n I percent o: the original x-ray beam at
the cutxinum kilovoltage and r,axirm trestrent filter. Ad j ustable be.in
limit ing device:, installed tfter the effecti m date of F.7 shall meet
this requirerent. ;djostable he,n: 1init iny device < installed before I

bthe effective date of F.7 mall, for the partien of the x-ray beam te
be blocked hv these A c ici > , tran: mit not r: ore than 5 percent of the
original x-rav bear it the 'wxinun k il ooilt a ;e ani r.. i x i mo:: treatment
filter.

F.7.4 Filter % t e: The f il ter iti ;h ill le d e : : i a.n e d that:.o

(a) Filters iau not be m e i<h at I s o i ;p 1 ut d i rc the ow t ul heam at ans
possible tute ioientatien

(b) Each f i l. t e r sha'l be .arked m to it material of const iction and its
thicknu , or wedge angle for wein tiIter,

(c) it shall be ni tible for r h. ope"ator to determins the presence or
absence of each !ilter 'nd the or lent at ion e t each '. edge tilter in the Es
useful bean when t hi operator 13 at the control panel, eit her by d is-
plas at the control panel or bv dire ct obsereation.

(d) The radiation at 5 c en t i r.e t e r s t ro: the filter insertion ;!ot opening
shall not exceed in roen t nen e, per hour under an, operatina condirions

I
-
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" F.7.5
._

F.7. Tube I mmo b i_l i z a t_i op . The tube hoo . i n . n, s e n.h i v .h.i l l be capable at
--

being immobilized during stationai- t r e.i t vn t >

_

F.7.6 Focal Spot Marking. The tube housinc assenbly shall be so ma r k ed that

- it is possible to deter mine the location of the f oc.i l ; pot to within $
millimeters, and such marking shall be r e id i l s acc e< iihle for use dur ine

'

calibration procedures

_.''

- F.7.7 Beam Block. Contact t her apy tubc housin; a: serblies shall have a
removable shield at at least 0.3 i'limeter l e.id eq uivalene v at 100 kVp7
that can be poaitioned over the entir. usetul be.in exit port during
periods when the bean is not in use

F.7.8 Beam Monitor System. 9 stems of gr e,i t e r t h.i n 150 !Xp counfactured after

hea n n: itar system whieh:effective date of F.7 shall be provided wi th '

_

(a) Shall include a transmission detector which it a toll beam detector and
wh ic h is placed on the patient tioe of anv tiwd added filters other
than a wedge f11ter;

_

_.

(b) Shall have the detector interlocked to prevent incorrect po s i t ien in,; in
the useful bean;

. _ ,

i
_ h) Shall not illow irradiation until a p re- r.e l e c t ed .il ne of exposure el

roentgens has been ' nid e at the tr atr,af centrol p.me I ;
_

- (d) Shall independently terninate i r r.id i a t i m when the pre:: elected number ot
-- roentgens has been reached;

- (e) Shall be so designed that. in the c '. e n t of a -:y s t e n nalfunction or

electr ical power tailure. the dose a d :w a i s t e r ed to a patient prior to,

the system nalfunction or power f ailm e can be accurat ely determined.
._ p

_

(f) Shall have a di; play at the control panel t rom wh ich read ing in roentgen,
7'

the dose at a reference point in the treatment volume can be calculated;

'S (g) Shall have a control panel display wh ich na int a ins the reading unti1

_
intentionally reset to zero; and

- (h) Shall have a control panel d i :,p l a s which dor. not have ,cale multiplyinc

4 factors and utilizes a design such that increasiny dose is d is plaved in
''

- increasing nunbers.

] F.7.9 Timer. A timer shall be provided which has display at the treatment-

_--- control panel. The timer shall be graduated in ninutes and fractions
o f minutes. The timer shall have a pre-set time selector ar J an

- elapsed time indicator.
:
2 (a) The timer shall be a c unul a t i ve timer which activate' with the radiation

and retains its readine, after i r r.id ia t ien in int errupt ed or terminated.
-

After irradiation is terminated and before irradiat ion can be reiniti-
-

ated, it shall be neces sary to cycle the pre-set time selector through
zero time.

_

_.

t-!n
_
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IF.7.9 (b)

.b) The t it .a l ' 'ert init. ii i.uiiat i. " ~ hen .i pr. el. ri.I tici ria -

el > sea.

(c) he t(mer s!u l 1 p er r:i t .nu ui iti pr. .rt in- a nil J. t m r;i na t ion 01

.v oe times a t: shert a: I wi uol.

(d ) t't:e tiner u h.i l l i..( per ::i t an i x p. i 'oi- ii ,et at .:er,>.

(e) The timer shall ecmpl, wi t h t hi p r i e/ i n i , ui- .! i I! where applic,ible

(f) Tite t imer shal1 niit ac 1 c.i t e not r;i .h,tter i- a: n,J uhen patient.

irradiation in contiol1eJ b '; i to 'tir cchin!.c

F.7.10 Control panel Funettons The en t ii i , . u n 1, in uh!i t ien to the d i ,p l i . ,

required in other p rov i .; i on - on l'.i h ilI he

(a) An indication of whe t lie r electrliai pt wi i- .o a i I h li .it Ihe i en t i . l
'- iv t ohi i. po :ihje,panel and 11 activation of the

(b) An ind icat ion o f whet her x-r.n are l'e i n > pr nho i d;
-

(c) Means for ind icat ine !. Y aul -r.i. tube curiint,

(d ) The means for terminatin- n' .sp<i.ure at en- ti.<,

(e) A locking device wh i t h .ill p: eecot .ni ia t ha ir i . ,I u,. of t it. x - r e.-
system; anJ

(f) por x-ras equiprent m.inu t .w t o r i o attei t hi ettectite <! i t e of E. 7 , a
positive d i sp l .iv ot 4pn ii i . t i l t e - (:;) in the b e. n-

!.7.11 Moltfyle Tube, When iiontrol p on 1 : e, ener :i.i nore than one -i a S
tube:

(a) It shall be possibli to ac t iva t e nI; oc - o ;. tohe duilov any time
int erv.il;

(b) There sitall be an inilii .it ior: at tin i.tio| panel i<f ent i t v inn which

x-ray tune i :, e n e r 7, i r eil : .nni

|(c) There shall be .in ind iot ion it t h. t ob. h n.ii . e . . e :-~ h l s when t h.i t
tube is energized a

F.7.12 Source-to-Patient Dist.ince lhe re J ill h. a 1 cano m determinina the
source to patient d is t .in e to wit hin I cent, eter,

F.7.13 Shutters. Unles it i- pe- ;ible to br in,; the v - r . n. < oit put to t iie

prescribed exposure pa r.u e t e r- wit hin S n e< ; uni: the eutire uneful,

bean f. hall he aut oxit ically attennited hs a r.h u t t e r haviny a lead a
equ valency not li than t h:i t of the tube honninc a < wnbl y , ini

addition, after t hi unit is at o p e r a t i n y, parameter: the shutter ul 11.

be controlled elt e t ricall s hv the operator f rira tin control panel. An

indication of shut t er position o h.i ' I .ippear .i t the control panel.

I
I .li
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_

E F.7.14
_

-

_
_

i
F. 7.14 Each x-ray sys tem equ ipped w i t h a twryllium or other low-filtration |

_ window shall be clearly labeled as such upon the tube housing assembly __

- and at the control panel.
-

" =
_

F. 7.15 Fac ility Design Requirement s t or Syst ems Capable of Op_erating Above h
] 50 kVp. In addition to shielding aderpiat e to meet requireraents of part =

3 A and part F of these rennlations, the treatment room shall meet the p
following design requirenents -

-
-

-

-
m
g (a) Warning Lights. Treatnent r o c a. , to which access is possible through

_

"" more than one e:. trance shall be provided with warning lights, in a E-

readily observable position near the outside of all access doors, which -

E will indicate when the usef ul bean is "on." -

R w
(b) Voice Communicat f on. Provision sha1I be made for two-way a ura l con: :un i- y-

- cation between the patlent and the operator at the control panel; how-
--

ever, where excessive noise levels nake aural communication impractical.=

A other methods of communication shall be used. g
--

t--

(c) Viewing Systems. Windows, mirrors, or closed-circuit television, or an -

equivalent systen shall be provided to perait continuous observation ot -
.

the patient during irradiation and shall be so located that the operator '.
can observe the patient tron the control panel. When the primary view- >.=

s ing system is by electronic means (e.g., television), an alternate
" viewing system shall be available for use in the event of electronic

-
failure.

__

W
mii
"

_

- F. 7.16 Addit ional Reclu irement s . Treatment rooms which contain an x-ray system -

capable of operating above 150 kVp shall meet the f ollowing additional -

--
requirements: -.m

_

(a ) All necessary shielding, except for any hean int ercept or, shall be
__

""

provided by f ixed barriers , m_-
-

-_
_

k-.-- (b) The control panel shall be outside the t rea tment room;

g (c) All doors of the treatment room shall be electrically connected to the
-

E

= control panel such that x-ray production cannot occur unless all doors --

- -
are closed. When t h( doors are open while the x-ray tube is activated, i=

~

E
_

-

(1) X-ray production shall terminate within I second, or h-==

5 -

(2) The radiation at a distance of I meter from the source shall be
-

reduced to less than 100 milliroentgens per hour within I second; -

_-_
E and _".__g

_

(d) After the radiation output of the x-rav tube has been a f fected by the
^

__ opening of any loor referred to in (c), it shall he possible to restort -

the x-ray system to full operation onlv upon closing the door, and sub- T,,,

sequently, reinitiating the exposure at the control panel.
-

-

- --

t.-
-

.

~

-

-

|:- ? I ~--
.

__ |
-

-

_ -

_

-
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F.7.17

F.7.17 Surveys. All new facilities, and existing r les not previously
surveyed, shall have a survey made by, or unc; .- direc t ion of , a

qualified expert. Such surveys shall also be uone after any change in
the facility or equipment which might cause a significant increase in
radiation hazard. The expert shall report his f ind in);s in writing to

|the facility supervisor and a copy of the report shall be maintained by
the registrant for inspection by the Agency. The cur vey .md report shall UN

indicate all instances where the installation. In the opinion of the
o,ualified expert, is in violation o' applicable regulat ions and cite all "

items of non-complfance. ,

F. 7.18 Calibra t ions.

(a) The calibration of an x-ras system < hall be performed at intervals not
to exceed one yea r and a t t er any change or r ep l .ic e me n t of components
which could cause a changt in the radia t ion out put

(b) The calibration of the radiat irn out put of the x-rav sv:. tem shall be

performed by or under the direction of a qualltied expert who is physi-
cally present at the f acilit y dur ine sisch calibrat ion.

(c) Calibration of the radiation output ot an x-rav system shall be perforned
with a calibrated lustrument. The t alibra t ien of such instrument shall g
be directly traceable to a nationai standard. The instrument shall hm g
been calibrated within the preceding 2 vears.

(d) The calibrations made pursuant to this section shall be "uch that t ht
dose at a reference point in soft tissue can be calculat ed to within =

+ 5 percent.

(e) The calibration of the x-ray s, stem shall include, but not be limited to,

the followin:; det ermina t ions

(1) Verification that the x-ray system is operating in compliance with
the design speciffratious, W

(2) The exposure rates ter (ach conbination of licld size, technique
factors, filter, and treatment d is t aae: used;

(3) The degree of congruence between the radiation field and the field
indicated by the localizing dev i. . if such device is present; and

(4) An eva lua t ion of the uniformity of the radiation field s7mmetry for
the field sizes used and any .lependence upon tube housing assemlly
orlentation.

(f) lleco rds of ca l lb r.it iou pe r 1 o r m. il por :n.uit Io I h i: ection slia l l be

maintained by the regi s t r.in t tor s e.i r , atter completion of the ca l i-'

bration. W

(g) A copy of the most recent x - r . e. aystem calibration shall be available
for use by the operator at the cont rol panel.

E
-
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F.7.19

F.7.19 Spot Checks. Spot-checks shall be perforued on x-ray systems
covered in this subpart, Such spot-cheeks shall meet the followingI requirements:

(a) The spot-check procedures shall he in writing and shall have been
developed by a qualified expert;

(b) The measurements taken during the spot checks shall demonstrate the
degree of consistency of the operatiny characteristics which can affectI the radiation output of the x-ray systen;

(c) The spot-check procedure shall be performed at least monthly.

(d) The procedure shall also note condittons which shall require that the
system be recalibrated in accordance with F 7.18; and

(e) Records of spot-check measureLents performed pursuant to this section
shall be maintained by the registrant for 2 years following such measure-
ment.

F.7.20 Operating Procedures.

(a) Therapeutic x-ray systems shall not he left unattended unless the system
is secured pursuant to F.7.10 (e).

(b) When a patleet .aust be held in posit ion for radiation therapy, mec han i c.i l
supporting or rest raining devices shall be used.

(c) The tube housing assembly shall not be held by an ind ividual during
exposurea.

(d) No individual other than the patient shall be in the treatment room unless

such individual is protected by a barrier suf ficient to meet the require-

I ments of A.2.1 of these r egula tions. No individua l other than the patient
shall be in the treatment room during exposures when the kVp exceeds 150.

I (e) The x-ray systen shall not he used in the administ rat ion of radiation
therapy unless the requirements o f F. 7.18 and F. 7.19 (d) have been met .

I
I
I
I
I
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F.8

F.8 X-RAY AND ELECTRON Ti!ERAPY SYSTEMS (l MIT AND AliOVE)

All of the sections of part D except D.3.7 (c) and (d) shall apply to
medical facilities using medical therapy equipment wit; energies 1 MeV
and above.

IF.8.1 Leakage Radiation to the Patient Area (equipment manufactured after
August 1, 1978). For all opera t ing cond it ions, the dose equivalent in
rems due to leakage rad iat ion, including x-rays, electrons, and neutrono, |
at any point in a circular plane of 2 meters radius centered on and 5
perpendicular to the central axis of the beam at the normal treatment

distance and outside the maximum useful beam, shall not exceed 0.1 percent
of the maximum dose equivalent in rem of the unattenuated useful beam
measured at the point of intersection of the central axis of the beam
and the plane surface. Measurements shall be averaged over an area up
to but not exceeding 100 square centimeters at the pc,s i t ions specified. |
For each system the registrant shall determine, or obtain from the 5
manufacturer, the leakage radiation existing at the positions specified
in this paragraph for specified operat ing condit ions. Records on g
leakage radiation shall be maintained at the installation for inspection g
by the Agency.

F.8.2 Leakage Radiation to the Patient Area ( equipmen t mem u f ac t ur ed on _o r_ |before August 1, 1978). The leakage radiation, excluding neutrons, at e
any point in the area specified by F.8.1 where such area intercepts the
central axis of the beam 1 meter from the virtual source, shall not g
exceed 0.1 percent of the maximum dose equivalent in rem of the un- g
attenuated usef ul beam measured a t the point of intersection of the

central axis of the beam and the surface of the ref erenced circula r
|

plane. Measurements chall be averaged over an area up to but not
exceeding 100 square centimeters at the positions specified. For each W
system the registrant shall determine, or obtain from the manufacturer,
the leakage radiation existing at t he positions specified in F.8.1 for g
specified operat ing cond it ions. Records on leakage radiation shall he gmaintaincd at the installation for inspection by the Agency.

|
F.8.3 Leakage Radiation Outside the Pat ient Area. The dose equivalent in rem

due to leakage radiat ion, except in the area specified in F.8.1, when a
measured at any point I meter from the path of the charged particle,
before the charged particle strikes the target or window, shall not g
exceed 0.1 percent for x-ray leakage nor 0.5 percent for neutron leak- gage of the maximum dose equivalent in rem of the unattenuated useful
beam measured at the point of intersection of the central axis of the
beam and the circular plane s pec i f i ed in F.8.1. The registrant shall |determine, or obtain from the manufacturer, the actual leakage radiat ion B
existing at the positions specified in this section for specified
operating conditions. Measurements sha ll be averaged over an area up
to but not exceeding 100 square centimeters at the positions specified.

I
B
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_

F.8.4
__

F.8.4 Beam Limiting Devices. Adjustable or interchangeable beam limiting
- devices shall transmit no more than 2 percent of the useful team for the
_ portion of the useful beam which is to be at tenuat ed by the beam limit-

ing device. The neutron component of t he useful beam shall not be
__ included in this requirement. Measurements shalI be averaged over an

area up to but not exceeding 100 squa re cent imeters at the normal treat-
- ment distance.

- F.8.5 Q1ters. If the absorbed dose rate inf rmation required by F.8.17
_ relates exclusively to operation with a field fla t tening or beam sca t ter-

ing filter in place, such filter shall be removable only by the use of
- tools. In :: stems which utilize a system of wedge filtecs, inter-_

_ changeable field flattening filters, or interchangeable beam scattering
--

filters:

-

(a) Irradiation shall not be possible until a selection of a t ilter has been
'

_ made at the treatment control panel.

(b) An interlock system shall be provided to prevent irradiation if them

filter is not in the correct position.

_ (c) An indication at the control panel of the thin end of the wedge filter
with respect to the treatment field shall be provided by direct obser-m

__ vation or electronic means when wedge filters are used.

(d) A display shall be provided at the treatment control panel showing the-.

7 filter (s) in use.
-2

(c) Each filter which is removable from the system shall be clearly identi-
- fled as to that filter's mat erial o f cemt ruc t ion, thickness, and wedge

angle for wedge filters.=

(f) An interlock position shall be provided to prevent irradiation i f any_

I
- filter selection r,perations carried out in the treatment room do not

agree with the selection operation carried out at the treatment control
__

panel.
_

-

F.8. 6 Beam Quality. The registrant shall determine, or obtain f rom the manu-
facturer, data sufficient to assure that the following beam quality
requirements are met:

-

- (a) X-ray Strav Radiario. In the Useful Electron Beam.

1 (1) The absorbed dose resulting from x-rays in a useful electron beam
j a t a point on the central axis of the beam 10 centimeters greatec

than the practical range of the electrons shall not exceed the
3 values stated in Table III. Linea r interpolation shall be used for^

_ values not stated.
-

_

__

.m

_

. _ _
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Table III

T A H IJ. II1

Maximum Energy of Electron X-ray Absorbed Dose a a Fraction

Beam in MeV of Maximum Absorht i Dose

] 0.03

15 0.05
35 O.10
50 0.20

(2) Compliance with F.H.6 (a) (1) shall be determined using.

(1) A measurement within a phant om wit h the incident surface of
the phantom at the normal treatment distance and normal to
the central axis of the beam;

(ii) The largest field size available which does nat exceed 15
centimeters by L centimeters; and

(iii) A phantom whose cross-sec t ional dimens ions exceed the measure-
ment radiation field by at least i cent imeters and whose depth
is sufficient to perform the required measurement.

(b) Absorbed Dose at the Surface Durine, X-rav Irradiation.

|(1) The absorbed dose at a surface located at the normal treatment
distance, at the point of intersection of that surface with the B
central axis of the usef ul beam durii.g x-ras irradiation, shall

not exceed the limits stated in Table IV. I.inear interpolatfrn g
gshall be used for values not stated.

TAHl.E IV

Maximum Photon Absorbed Dose at the Surf ace as a fraction
Energy in MeV of the Maximum Absorbed Dose

1 0.80

2 0.70
5 0.60

15 0.50 g
35 0.40 g
50 0.20

(2) Compliance with F.H.6 (h) (1) shall be determined by:

(i) Measurements raade with a phantom using an instrument which will g
allow extrapolation to the surface absorbed dose; g

(ii) Use of a phantom whose size and placement meet the requirements g

Iof F.8.6 (a) (2); and

(iii) Removal o f all beam mod i f ying device: which can be removed
without the use of tools, except for beam seattering or beam E
flattening filters. Q

F-26
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F.8.6 (c)

I1'
(c) St_rav Radiation Information. The registrant shall determine, or obtain

i from the manufacturer, the absorbed dose due to utray neutrons in the
useful beam for specified operat ing condit ions.

} F.8.7 Beam Monitars. All therapy sustems shall be provided with radiati'n
detectors in the rad ia t ion head. Equipment manut ac t ured a f t er Augus t 1
1978, shall be provided with two radiation detcetorn in the radiation
head. The two detectors shall be incorporated into two monitoring
systems arranged either as a primary / primary combinatior, or as a primary /
secondary combination. Existing equipment shall be provided with at
least one radiation detector in the radiation head. This detector shall
be incorporated into a primary system. The detectors and system into
which the detector is incorporated shall meet the following requirements:

j

(a) Each primary system shall have a detector which is a transmission
detector and is a full beam detector and is placed on the patient sidt
of any fixed at.ded filters other than .i wedge filter.

(b) The detectors shall be removable only with tools or shall be interlocked
to prevent incorrect positioning,

(c) Each detec tor shall be capable of inJependently monitoring and controlling
the useful beam.

(d ) Each detector shal. form part of a dose monitoring system from whose
readings in dose monitor units the absorbed dose at a reference point
in the treatment volume can be calculated. For new equipment manu-
factured a f ter August 1, 1978, the design of the Jose monitoring wystems
shall assure that the malfunctioning of one system shall not affect the
correct f unc t ionin>; o f the second system. In addition:

(1) The failure of any element which may be common to both systems
shall terminate the useful beam.

(2) The failure of the power supply of either dose monitoring system
shall terminate the useful beam.

(e) Each dose monitoring system shall have a legible display at the treat-
ment control panel. Each display shall:

(1) Maintain a reading until intentionally reset to zero.

(2) llave only one scale and no scale multiplying factors in equipment
manufactured after August 1, 1978

(3) Utilize a design such that increasing Jose is displayed by in-
creasing nunbers and shall be so designed that in the event of an
overdosage of rad ia t ion the absorbed dose may be accurately
determined under all normal conditions of use or foreseeable
failures.

(f) In the event of power failure, dose nonitoring information required in
F.8.7 (e) displayed at the control panel at the time of failure shall
be retrievable in at least one system.

F-17
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F.8.8

F.8.8 Beam Symmetry. For equipment manuf actured a f ter August 1, 1978, each

therapy machine shall have the capability of determining that the dose
rates in each of the four quadrants of the useful beam are within 5"; of
each other in 80% of the central area of the field. An indication of
beam symmetry shall appear at the control panel. Beam asymmetry in excess
of 20 percent shall automatically terminate the useful beam. Beam symmetry |
requirements may be met if the user can demonstrate to the satisfaction W
of the Agency that adequate fail-safe protection against the beam asymmetry
is incorporated into the inherent design of the accelerator. On existing g
equipment where the Agency has determined that beam symmetry is inadequate g
the use of an automatic beam asymmetry warning system may be required.

F.8.9 Selection and Displan of Dose Monitor l' nit s.

(a) Irradiation shall not be possible until a selection of a number of dose
monitor units has been made at the treatment control panel.

(b) After useful beam termination it shall be necessary to reset manually
the preselected dose monitor units before treatment can be reinitiated.

(c) The pre-selected number of dose monitor units shall be displayed at the
treatment control panel until reset for the next irradiation.

F.8.10 Termination of Irradlation by the Dose Monitorin L ystem.S

(a) Each of the required monitoring systems shall be capable of independently

|terminating irradiation. Provisions shall be made to test the correct
operation of each system. B

(b) Each primary system shall terminate irradiation when the preselected
number of dose monitor units has been detected by the system.

(c) Each secondary system shall tcrainate irradiation when the preselected
number o f dose mon i tor units plus 10 dose monitor units have been detected
by the system. W

(d) For equipnent manuf ac tured a f ter Augus t 1, 1978, indicators on the
control panel shall show which monitoring system has terminated the beam.

F.8.ll Termination Switches. It shall be possible to terminate irradiation

|and equipment movements or go fron an interruption condition to terni-
nation conditions at any time from the operator's position at the trea.- E
ment control panel.

F.8.12 Interruption Switches. It shall be possible to interrupt irradiation
and equipment mover,ents at any time from the treatment control panel.
Following an interruption it shall be postible to restart irradiation

|by operator action without any resel ve t ion of operat ing cond it ions. II

any change is made of a pre-selected value during an interruption the W
equipment shall go to termination condition.

1.8.13. Timer. A timer shall be provided which has a display at the treatment
control panel. The timer shall be graduated in minutes and decimals of
minutes. The timer shall have a preset time selec tor and an elapsed
time indicator.

_
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F.8.13 (a)
m
] (a) The timer shall be a cumula t ive t imer which switchfs on and off with the

radiation and retains its reading after irradiation is interrupted or
-- terminated. It shall be necessarv to zero the elapsed time ind ica t or
-- and the pre-set time selector after f r c.ni t a t t oo is terminated and hetm o

'

irradiation shall aga in be possible

-

(b) The timer shall terminate i rrad ia t ion when a pre-selected t irne has c l a m ed
-- if the dose monitoring systems f a il to do so.

- F.8.14 Select ion of Radia t ion 'Ijp e . In equipment capable of both x-ray therapy
-

and electron therapy:
--:

_ (a) Irradiation shall not be possible until a selection of rmila tion type
(x-rays or electrons) has been nade at the treatment control panel.-

-

(b) An interlock system shall be provided to insure that the equipment can
-- emit only the radiation type wl.ich has been selected.

_

(c) An interlock systen shall be provided to prevent irradiatfon if any
selected operations carried out in the treatment room do not agree with

d the selected operations carried ont at the treatment control panol.
-

(d) An interlock system shall be provided to prevent irradiation with x-rays
when electron applicators are fitt ed and irradiation with electrons whena

- x-ray wedge filters are fitted.

(e) The radiation type selected shall be displayed at the treatment control
__l panel before and during irradiation.
E

_

F.8.15 Selection of Enern . In equipment capable of generating radiation bean'
-- of different energies *
-

~~ (a) Irradiation shall not be possible ont 11 a sele ~ tion of energy has been
_ made at the treatment control panel.

(b) An interlock systen shall be prov.ided to insure that the equipment can
emit only the energy of radiat ion which has been selected.

(c) An interlock system shall be provided to prevent i rradia t ion if any
-

selected operations carried out in the treatment room lo not agree with
+he selected operations carried out at the treatment control panel.

A
a (d) The energy selected shall be displayed at the t rea t e:ent control panel

before and during irradiation.
,

4 F.8.16 Selection of Stationary Beam Therapy er Moving Beam Therap,v. In equip-
-

ment capable of both stationary beam therapy and moving beam therapy:
~

(a) Irradiation shall not be possible until a sel ec t ion of stat ionary betim
therapy or moving beam therapy has been made a t the treatment contrcla

panel.

4

-
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F.8.16 (b)

(b) An interlock systen sh.i i 1 he provide.1 to insur e t h it the equipment can
operate only in the node wh ic h h.i:- heen .:e l ci t ed .-

(c) An interlock system sh.ill be provided to prevent Jrradiation if any

selected operations carried out in the t r ea t men t room do not agree with
the selected operation; carried out at the t rea t e:en t control panel.

(d) An interlock system shall be provided to terninate irradfatton it the
movement stops dur in;. moving heam therapy.

(e) Maving bean t hera py shall he ,o controlltd that the required relatlon-
ship between the number of dose monitor un it : and movement is obtained.

(f) The mode of operat ion sh.ill be displayed at the t r ea t ment control p.ru 1.

F.8.17 Absorbed Dose Rate. For equipment nanufactured alter August 1, 1978, a
system shall be provided fron whose cad ine the absorbed dose rat e at "

a reference point in the treatment volume ,an he calculated. 't h e r.nli-
ation detectors specified in F.8.7 may form part of this iysten. In
addition:

(a) The quotient of the number of done monitor un f t r, hv iine shall he d ie
played at the treatment control panel.

(b) If the equipment can deliver under any con lit ions an ab wrbed dose rite
at the normal treatment distance more than twice the maximun value
specified by the m.inu f ac t ur e r 's ant ic ipate l dose rate for any machine
parameters utilized, a devite whall be provided which t erminates irradi-

ation when the absorbed dose rate exceeds a value twice the specified
maximum. The value at which the irradiation will be terminated shall
be a record ma inta ined 'ay the regintrant. -

F.8.18 Locatioi of Focal l ot and Beam Or ient a t ian. The reg i s t ra n t shall y
determine or obtain from the manufacturer the location with reference to l'
an accessible point on the radiation head of;

(a) The x-ray target or the virt ual <:ource of x- r.i y t

(b) The electroa vindow or the scattering foil.

(c) All possible orlentations of the uset ut heam

F. 8,19 Syvs t em Chec kins 1 ac i 1 i t l es. Ca pab i 1 i t ie: sha11 be pros ided so that a11
radiation sa fety interlocks can he checked. When pre-selection of an'
of the opera t ing condit ions requires .ic t ion in the treatment room and at =

tht treatment control panel, selectfon at one location s ha l.1 not give a
display at the other location unt 11 the requinite selected operationn
in both locations have been compl et ed .

F.8.20 Phadow trays shall be designe l such that the skin entrance dose due to
electrons produced within the shadow tray is nininized.

i
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F.8.21

F.8.21 Facility and Shield ing_ Requirements. In addition to shielding adequate
j to meet requirements of part A of these regulattous the following design

=3 requirements are made:

(a) Except for entrance doors all the required barriers shall be fixed

1 barriers.

(b) The treatment control panel shall be lwated outside the treatment room
j or within a protective booth equipped with an interlocked door which is
B electrically connected to the control panel in such a fashion that the

door must be closed during radiation production.

(c) Wind ows , mirror systems, closed-circuit television viewing screens or
, other equivalent viewing systems shall be provided to permit continuous

observation of the patient during irradiation and shall be so located

{ that the operator cuy see the patlent from the treatment control panel.
E When the viewing system is by electronic means (e.g. television), an

alternate viewing systen shall be provided for use in the event of failure
of the primary system.

(d) provision shall be made for two-way aural comunication with the patient
from the control station. Ilowever where excessive noise levels makes
aural communication impractical, other methods of communication shall be
used.

(e) Treatment rooms to which access is possible through more than one entrance
shall be provided with warning lights in a readily observable position
near the outside of all access doors, which will indicate when the useful

. bea m is "on."

(f) Interlocks shall be provided such that all entrance doors shall be closed
before traatment can be initiated or continued. If the radiation beam
is interrupted by any door opening, it shall be possible to restore theI machine to operation only by closing the door and reinitiating exposure
by manual action at the control panel.

I F.8.22 protection Survev. Within 90 days of the effective date of these
regulations, all existing facilities subject to subpart F.8 which have
not previously been surveyed shall have a protection survey made by or
under the direction of a qualified expert. New facilities shall haveI such a protection snrvey conducted prior to use for treatment. Such a
survey shall also be done a f ter any change in the facility or equipment
which might cause a significant increase in radiation hazard. The

g registrant shall obtain a written report of the survey from the qualitied
g expert and a copy of the report shall be transmitted by the registrant

to the Agency. The survey and report shall indicate all instances where
the installation in the opinion of the qualified expert is in violationI of applicable therapy radiation protection regalations and shall cite
the sections violated.

I F.8.23 No person other than the patient shall be in the treatment room during
treatment. When a patient must be held in position for radiation therapy,
mechanical supporting or restraining devices shall be used. \

I
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F.8.24

F.8.24 Calibrations. The calibration of systems subject to F.8 shall be per-
formed before any system is first used for irradiation of patients. The g

calibration shall be performed under the direct supervision of a qualitled g
expert. Calibrations shall be repeated at 1 cast once every 6 months and
after any change which might significantly change the calibration or
spatial distribution or other characteristics of the machine output. g
Calibrition of the dose equivalent of the therapy beam shall be performed B
with a measurement instrument the calibration of which is directly
traceable to national standards of expor.ure or absorbed dose, and which g
shall have been calibrated withia the preceding two years. Records of g
calibrations shall be maintained by the registrant. A copy of the latest
calibration performed pursuant to this section shall be available for
use by the operator at the treatment control panel. The calibration I

Eshall include at least the following determinations:

(a) Verification that the equipment is operating in compliance with design g

specifications concerning the light localizer, the side light and back- g
pointer alignment with the isorenter; when applicable, variation in the
axis of rotation for the table, gantry and jaw system, and beam flatness
and symmetry at the specified depths.

(b) The exposure rate or dose rate in air and at various depths of water or
water equivalent material for the range of field sizes used, for each
effective energy and for each treatment distance used for radiation
therapy.

(c) The congruence between the radiation field and the field Indicated by |
3

the localizing device.

(d) The uniformity of the radiation field and its dependency upon the di-
rection of the useful beam.

(e) The above calibrations shall be such that the dose at a reference point
in soft tissue can be calculated within i 5 percent.

F.8.25 Spot Checks. Spot checks shall be performed on systems subject to F.8.
Spot checks shall meet the foilowing requirements

(a) The spot check procedures shall be in writing and shall have been de-
veloped by a qualified expert.

(b) The meascrements taken during spot checks shall demonstrate the degree
of consistency of the operating characteristics which can af fect the
radiation output of the system or the radiation delivered to a patient
during a therapy procedure.

(c) The spot check procedures shall specify the frequency at which tests or
measurements are to be performed.

(d) For systems in which beam quality can vary significantly, spot checks
shall include quality checks.

I
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2 F.8.25 (e)
.-

(e) Where a system has built-in devices which provide a self-check of any
-

parameter during irradiation, the spot check procedures shall require
that the parameter be independently verified at specific timc intervals.

,

(f) The reasons for spot checks which are erratic or inconsistent yith cali-m
*

bration data shall be promptly investigated and corrected before the
-d system is used for patient irradiation.

] (g) Whenever a spot check indicates a <ignificant change, as specified in the
qualified expert's spot check procedures, in the operat ing characterist ics

._

of a system, the system shall be recalibrated as required in F.8.24,

(h) Records of spot check measurements performed pursuant to this rect ion
--

shall be maintained by the registrant for a period of one year.
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F.9

F.9 VETERINARY MEDICINE RADIOGRAPHIC INSTALLATIONS

F.9.1 Equipment.

(a) The protective tube housing shall be equivalent to the requirements 01
F.3.5.

(b) Diaphragms or cones shall be provided for collimat ing the useful beam to
the area of clinica' interest and shall provide the same der-ce of pro-
tection as is required of the housing.

(c) The total filtration permanently in the useful beam shall not be less
than 0.5 millimeters aluminum equivalent fer machines operating up to
50 kVp, 1.5 millimeters aluminum equivalent f or machines opera t ing
between 50-70 kVp, and 2.5 millimeters aluminum equivalent for machines
operating above 70 kVp.

(d) A device shall be provided to terminate the exposure after a preset time
or e.7posure.

(e) A dead-man type of exposure switch shall be provided, together with an
electrical cord of sufficient length, so that the operator can stand out
of the useful beam and at least 6 feet from the animal during all x-ray

exposures.

F.9.2 Structural Shielding. All wall, ceiling, and floor areas shall be
equivalent to or provided with applicable protective barriers to assure
compliance with A. 2.1, A.?.4, and A.2.5 of these regulations.

F.9.3 Operating Procedures.

(a) The operator shall stand well away from the useful beam and the animal
during radiographic exposures.

(b) No individual other than the operator shall be in the x-ray room while

exposures are being made unless such individual's assistance is required.

(c) When an animal must be hald in position during radiography, mechanical |
supporting or restraining devices should be used. If necessary, general W

anesthesia, sedation or tranquilization should be used. If the animal

must be held by an individual, that individual shall be protected with
appropriate shielding devices, such as protective gloves and apron, and
he shall be so positioned that no part of his body will be struck by the
useful beam. No individual shall be used routinely to hold animals or

|film during radiation exposures. The exposure of any individual used
Wfor this purpose shall be monitored, and a record shall be made of the

examination, including the name of the human holder, date of the exani-
nation, number of exposures and technique factors utilized for the
exposure (s).

I
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%:

- APPENDIX A

INFORMATION TO BE SUB!11TTED BY PERSONS .-

PROPOSING TO CONDUCT !!EALING ARTS SCREENING ,

. .

Persons requesting that the Agency approve a healing arts screening program
' ' shall submit the follouing information and evaluation: -

b,in . J.. ..

1. Name and address of the applicant and where applicable, the names and 3

. .

addresses of agents within this State. - -

: ,, p

2. Diseases or corditions for which the x-ray examinations are to be used. |7 . .;t

*

- 3. Description in detail of the x-ray examinations proposed in the screening -

program. .,
..

' I'
;.': 4 Description of the population to be examined in the screening program, i.e., -

- age, sex, physi _al condition, and other appropriate information. . ' , ' . --

,-

a. An evaluation of any known alternate methods not involving ionizieg radi-

[ ation which could achieve the goals of the screening program and why these
methsds are not used in preference to the x-ray examinations.-g ;,+.

'Q - [' ' . - 6. An evaluation by a qualified expert of the x-ray system (s) to be used in
the screening program. The evaluat ion by the qualified expert shall show +

' that such system (s) do satisfy all requirements of these regulations. 2,
,

I: 7. A description of the diagnostic film quality control program. ..,.'

. -
,

- 8. A copy of the technique chart for the x-ray examination procedures to be ..s
~ ' ' -

- used. .

9. The qualifications of each individual who will be operating the x-ray
.

system (s). .,

, , -: 10. The qualifications of the individual who will be supervising the operators ;.

of the x-ray system (s). The extent of supervision and the method of work

3 performance evaluation shall be specified.
8 ,

11. The name and address of the individual who will interpret the radiograph (s). . .

: 12. A description of the procedures to be used in advising the individuals
*-screened and their private practitionerc of the healing arts of the results

of the screening procedure and any further medical needs indicated. ?

D .. ' 13. A description of the procedures for the retention or disposition of the ' ,(' '
- radiographs and other records pertaining to the x-ray examinations. . .

'

. .

....g -. e,

. .
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PART F

APPENDIX B

INSTRL'CTION OF 1:SERS OF X-RAY EQUIPMENT
lh TllE IIEALING ART 3

1. Fundamentals of Radiat ion Safety

A. Characteristics of x radiation
B. l' nits of radiation dose (aren)
C. Ilazards of excessive exposure to radiation g
D. Levels of radiation from sources of radiation g
E. Methods of controlling radiation dose

|1. Working time
B

2. Working distances

3. Shielding

II. Radiation Detection ins t rumen t f otu o be Used

A. Radiation survey instruments

1. Operation
2. Calibration
3. Limitations

B. Survey, monitoring, and spot-check techniques
C. Personnel monitoring devices

1. Film badges

2. Pocket dosimeters
3. Thermoluminescent dosimecers

D. Interpretat ion of personnel monitoring reports

III. Operation and Control of X-ray Equipment

A. Collimation and Filtration
B. Exposure techniques for the equipment used g
C. Film processing techniques 5
D. Anatomy and positioning

1. Relevant human anatomy |
B2. Relevant human physiology

3. Radiographic positioning

IV. The requirements _of pertinent federal :jnd styte Regulatforg
__ __

_

registrant's written oper. ting and emergency _procedug sV. The licensee's or 1 _

E

8
y_ 3 6
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__ PART G

RADIATION SAFETY REQUIREMENTS FOR MICROWAVE OVENS

-

G.1 Purpose and Scope. The regulations in this part establish radiation
- safety requirements for microwave ovens which are designed to heat, cook,

or dry food through the application of electromagnetic energy at frequen-
cies assigned by the Federal Communications Commission in the normal ISM

- 7 heating bands ranging from 890 megahertz to 6,000 megahertz.
,

_.

G.2 Performance Standards. Microwave ovens manuf actured af ter October 6, 1971,

- shall be maintained in compliance with the applicable federal performance
-- standards for microwave ovens in Title 21, Code of Federal Regulations,

Chapter I, Subchapter J.
-__

G.3 Power Density Limits.
_.
__

(a) The power density of the microwave radiation emitted by any microwavs oven
' manufactured after October 6, 1971, shall not exceed one (1) milliw c per

__
square centimeter at any point 5 centimeters or more from the external
surface of the oven, measured prior to acquisition by a purchaser, and

_

thereafter, 5 milliwatts per square centimeter at any point 5 centimeters
or more from the external surface of the oven.

--

(b) For ovens manufactured on or before October 6, 1971, the power density of

_i the emitted microwave radiation shall not exceed 10 milliwatts per square

-- centimeter at any point 5 centimeters or more from the external surface
of the oven.

_; G.4 Non-Compliance. Any microwave oven which fails to meet the requirements
__

shall be removed from service until the repairs or modifi--

of this part
cations necessary to meet the applicable standard (s) have been made.

_

---

._

-

=_

-

k
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DEFINITIONS

1) Accelerator produced material means any material made radioactive by
exposing it in a particle accelerator.

2) Accessible surface means the external surface of the enclosure or
housing provided by the manufacturer.

I
3) Act means Title 23, Chapter 1.3 of the General Laws of the State of

Rhode Island entitled Radiation Control.

4) Added filtration means any filtration which it in addition to the in-

I herent filtration.
-

- ; 5) Ageng means R. I. Radiation Control Agency, Division of Occupational
Health, Rhode Island Department of Ihalth.

v
6) Agreement State means any State with which the United States Nuclear

en Regulatory Commission has entered into an effective agreement under
j section ?74 b. of the Atomic Energy Act of 1954, as amended (73 Stat.

689).''

I 7) Airborne radioactive material means any radioactive material dispersed
in the air in the form of dusts, fumes, mists, vapors, or gases._

g 8) Airborne radioactivity area means (1) any room, enclosure, or operating
5 area in which airborne radioactive material exists in concentrations
*

in excess of the amounts specified in Appendix A, Table I, Column 1 of
part A; or (2) any room, enc lo su re , or operating area in which airborne
radioactive material exists in concentrations which, averaged over the
number of hours in any week during which individuals are in the area,-

exceed 25 percent of the amounts specified in Appendix A, Table I,
a Column 1 of part A.

19) Aluminum equivalent means the t h i c k ne.s s of type 1100 aluminum alloy'

affording the same attenuation, under specified conditions, as the
material in question.

-

10) Analytical x-ray equipment means equipment used for x-ray dif f raction
or fluorescence analysis.w

E
--

~

11) Analytical x-rav system means a group of local and remote components
_ utilizing x-rays to determine the elemental composition or to examine

| the microstructure of materials. Local co n; onent s include those that
-

are struck by x-rays such as radiation source housings, port and shutter
assemblies, collimators, sample holders, cameras, goniometers, de-

g tectors and shielding. Remote components include power supplics, trans-
g formers, amplifiers, readout devices, and control panels.

2

mi
_.

~

1The nominal chemical composition of type 1100 aluminum alloy is 99.00 per-
-w cent minimum aluminum, 0.12 percent copper.
-

-1-
''

-

w

0 78=
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8
12) Applicator means a structure which indicates t he ext ent of the treatment

_ field at a given distance from the virtual source and which may or may
not incorporate the beam limiting device.

13) Assembler means any person engaged in the business of assembling, re-
placing, or installing one or more components into an x-ray system or |

Wsubsystem.

14) Attenuation block means a block or stack, having dimensions 20 centimeters
by 20 centimeters by 3.8 centimeters, of type 1100 aluminum alloyl or other
materials having equivalent attenuation.

15) Automatic exposure control means a device which automatically controls one |
or more tecnnique factors in order to obtain at a preselected location (s) as

required quantity of radiation (See also Phototimer).a

16) Barrier (See Protective barrier).

17) Beam axis means a line from the source through the centers of x-ray fields.

a means to restrict18) Beam-limiting device means a device which provides
the dimensions of an x-ray field.

19) Beam scattering filter means a filter used in order to scatter a beam of
electrons.

20) Bvproduct material means any radioactive material (except special nuclear j
material) yielded in or made radioactive by exposure to the radiation w
incident to the process of producing or utilizing special nuclear material .

21) Cabinet radiography means industrial radiography conducted in an enclosure
or cabinet so shielded that every location on the exterior meets the
conditions specified in A.2.5 of these regulations.

22) Cabinet x-ray system means an x-ray system with the x-ray tube installed
in an enclosure (hereinafter termed " cabinet") which, independently of
existing architectural structures except the floor on which it may be g
placed, is intended to contain at least that portion of a naterial being 5
irradiated, provide rad iation at tenuat ion, and exclude personnel from its
interior during generation of x-radiation. Included are all x-ray systers

designeri primarily for the inspection of carry-on facilities. An x-ray
tube used within a shielded part of a building, or x-ray equipment which 5

mcy temporarily or occasionally incorporate portable shielding is not
tonsidered a cabinet x-ray system.

23) Calendar quarter means not less t !.an 12 consecutive weeks nor more than
14 consecutive weeks. The first calendar quarter of each year shall
begin in January and subsequent calendar quarters shall be so arranged |
such that no day is included in more than one calendar quarter and no day e
in any one year is omitted from inclusion within a et lendar quarter. No

licensee or registrant shall change the method observed by him of de-
termining calendar quarters for purposes of these regulations except at
the beginning of a calendar year.

1The nominal chemical composit ion el type 1100 aluminum alloy is 99.0 percent -

minimum aluminum, 0.12 percent copper.

-7- I
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= 24) Central axis of the beam means a line passing through the virtual source
and the center of the plane sigure formed by the edge of the final beam

.I limiting device.

25) Certified cabinet x-ray system means an x-ray system which has been
certified in accordance with 21 CFR 1010.2 as being manufactured and
assembled pursuant to the provisions of 21 CFT 1020.40.

means components of x-ray systems which are subj ect26) Certified components
to regulations promulgated under Public Law 90-602, the Ibidiation Cor.t rol
for llealth and Safety Act of 1968.

27) Certified system means any x-ray system which has onc or more certified
component (s).-

28) Changeable filters means any f ilter, exclusive of inherent filtration,
which can be removed from the useful bean through any electronic,

~ mechanical or physical process.

m

E 29) Coefficient of variation or "C" means the ratio of the standard devia-
. ion to the mean value of a population of observations. It is estinated

using the following equation:

,
1,

C -
I (XI-X)

X X n-1

.I l= -

whereI s = Estimated standard deviation of the population.
X = Mean value of observations in sample.
Xi = ith observation in sample.
n = Number of observations in sample.

30) Contact therapy system means an x-ray system used for therapy with the
g x-ray tube port placed in contact with or within 5 centimeters of the

surface being treated.=

-

: 31) Control panel means that part of the x-ray control upon which are mounted
the switches, knobs, pushbuttons, and other hardware necessary for
manually setting the technique factors.,

32) Controlled area (See Restricted area).

33) Cooling curve means the graphical relationship between heat unit- stored""

and cooling time.

34) Curie means a unit o f measurement of radioactivity. One curie (C1) is.

that quantity of radioactive material which decays at the rate of 3.7 x
= 1010 disintegrations per second (dps). Commonly used submultiples of the
$ curie are the millicurie and the microcurie. One millicurie (mC1) =

0.001 curie = 3.7 x 107 dps. One microcurie (uC1) 0.000001 curie =" =

3.7 x 104 dos.
,

E 35) Dead-man switch means a switch so constructed that a circuit closingg
contact can be maintained only b" continuous preenure on the switch by
the operator.

I -3-
-
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B
36) Diagnostic source assembly means the tube housing assembly with a beam-

limiting device attached.

37) Diagnostic x-ray system means an x-ray system designed for irradiation
of any part of the human body for the purpose of diagnosis or visualiza-
tion.

38) Direct scattered radiation means that scattered radiation whicn has
been deviated in direction only by materials irradiated by the useful g
beam (See Seattered radiation). g

39) Dose as used in these re,;ula t ions shall mean absorbed dose or dose
equivalent as appropriate.

Absorbed dose is the energy imparted to matter by
ionizing radiation per unit mas > of irradiated mate-
rial at the place of interest. The special unit of

absorbed dose is the rad. (See rad.)
~

Dose equivalent is a quantity that expresses on a
commoa scale for all radiation a measure of the
postulated effect on a given organ. It is defined

as the absorbed dose in rads times certain modi- g
fying factors. The unit of dose equivaient is the g
ren. (See rem.)

40) Dose monitor unit means a unit from which the absorbed dose can be W
calculated.

41) Dose monitoring system means a system of devices for the detection and 3
display of quantities of radiation. 5

42) Enclosed radiography means industrial radiography conducted in an en-
closed cabinet or room and includes cabinet radiography and shielded

room radiography.

4, Entrance _expofure rate means the roentgens per unit time at the point
where t he ' Eent~e r' ~o f the useful beam enters the patient.

44) Eguipment (See X-tay equipment).

45) Exposure mecas the quotlent of dQ by dm where dQ is the absolute2

~value df the total charge of the ions of one sign produced in air
when all the electrons (negatrons and positrons) liberated by photons
in a volume element of air having mass dm are completely stopped in

air. (The special unit of exposure is the roentgen.)

2When the word " exposure" is ured in nart F to mean one or more irradia-
tions of an individual for a healing arts purpose, or in a more general
sense, it will not be underlined.

8
-4-
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46) Exposure rate means the e x pv *. u r e per unit of time, such as R/ min, mR/h,
_

etc.

47) Fail-safa charac t e ri s t i c: mean a desien feature which causes beam port
shutters to close, or otherwise prevents emergence of the primary beam,_

I upon the failure of a safety or warning device.
-

48) Field emission equ i p:: e n t reans equipment which uses an x-ray tube in
''"' which electron emission from the cathode is due solely to t.he action of

an electric field.

49) Field flattening tilter means a filter used to homogenize the dose rate.

] over the area of a useful heam of x-rays
:

50) Field size means the dimensions of ;in area in a plane perpendicular to
_

the specified direction of the beam ot incident radiation at a speci-
fled depth in a phantom and defined by specified isodose lines._

SI) F!1ter means material placed in the useful beam to absorb preferentially.

selected radiations.
-

ST) Fluoroscopic imagine assembly means a component which comprises a re-
---

ception system in which x-ray photons produce a fluoroscopic image. It
- includes equipment housings, electrical interlocks if any, the primary

protective barrier, and structural material providing linkage between
the image receptor and the diagnostic source assembly.

E
51) Gantry means that part of the system supporting and allowing possiblev

movements of the radiation head.
-

. 54) General purpose radiocraphic x-ray _4 tem means any radi og ra phic x-ray,

system which, by design, is not l imi t ed to r.:J ionra ph i c examination of
specific anatonica1 r e c, i o n s

un

55) Gonadal shield means-

a protective barrier for the testes or ovaries,

g S f' ) Half-value laver meana the thickness of specified material which atten-
. uates the beam of radiatian to an extent such that the exposure rate is

reduced to one-half of its original alue In this definition, the con-
,,._ tribution of all scattered radiation, other than any which might be
m present initially in the beau concerned, is deemed to be excluded.
-

5 7) Healing Arts, as used in these regulations, means any discipline which

I.
involves the diagnos i s or treatment of individuals by a practitioner

~ who is licensed for that purpose by t he State at Rhode Island, and
which discipline, prior te the et fective date of these regulations, in-

_ cluded the intentional exposure of individuals to sources of radiation
% for diagnosis or treatment.
,

2

.__
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I
58) llealing arts screening means the testtng of human beings using x-ray

machines for the detection or evaluatton of health indications when
such tests are not specifically and individually ordered by a licensed
practitioner of the healing arts legally authorized to prescribe such
x-ray tesrc for the purpose of diagnosia or treatment.

59) Heat unit means a unit of energy equal to the product of the peak kilo-
voltage, milliamperes, and seconds, i.e., kVp x mA x second.

60) High radiation area means any area, accessible to individuals, in which
there exists radiation at such levels that a major portion of the body
could receive in any one hour a dose in excess of 100 millirems.

61) Human use means the internal or external administration of radiation or
radioactive material to human beings.

62) HVL (See Half-value layer).

63) Image intensifier means a device, installed in its housing, which in-
stantaneously converts an x-ray pattern into a corresponding light image |

supof higher energy density.

64) Image receptor means any device, such as a fluorescent screen or radio- g
graphic film, which transforms incident x-ray photons either into a g
visible image or into another form which can be made into a visible
image by further transformations.

65) Individual means any human being.

66 ) Industt ial radiography means the examination of the macroscopic structure
of materials by nondestructive methods utilizing sources of radiation.

67) Inherent filtration means the filtration of the useful beam provided by
the permanently installed components of the tube housing assembly.

68) Inspection means an official examination or observation including but
not limited to, tests, surveys, and monitoring to determine compliance g
with rules, regulations, orders, requirements and conditions of the 5
Agency.

|69) Interlock means a device arranged or connected such that the occurrence
a second event or condition Wof an event or condition is required bifore

can occur or continue to occur.

70) Interruption of irradiation means the stopping of irradiation with the
possibility of continuing irradiat ion without resetting of operating
conditions at the control panel.

71) Isocenter means a fixed point in space located at the intersection of
the rotation axes of the principal movements of the therapy system.

72) Kilovolts peak (See Peak tube potential).

73) kVp (See Peak tabe potential).

E
-6-
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3
74) kWs means kilowatt secot.d w: ich is equa! to the product of peak kilo-

10 3 V r..A se e
-

volts, amperes, and seconL , e.g,, L
-

7 5) Lead equivalent means the thickne4s of lead affording the same attenua-
t tion, under specified condit ions, as the material in question.
a

--

76) Leakage radiation means radiation e::ana t i ng f ror, the diagnostic or
- therapeutic soure assenbly except for:

- (a) the useful beam, and
-

^

(b) radiation produced wk n the expoaure switch or-

timer is not ac t iva t ed.2

-

77) Leakage technique facto g means the technique factors associated with,

. the tube housing assembly which are used in measuring leakage radiation.
A They are defined as follows

Q (a) For capacitor energy storage quipment, the(

j maximum rated number of exposures in an hour
for operatiun at the maximum rated peak tube

- potential with the quantity of charge per ex-
posure bein. 10 mil 11 coulombs, i.e., 10 milli-

I ampere seconds, or the minimum obt ilnabla from
the unit, whichever is larger.

-

_
(b) For field cuia;ivu equipna nt rated for pulaed

operation, the maximum rated number of x-ray
pulses in an hair ior operation at the maximum,

- rated peak tube petentiil,
e

(c) For all othe t equipment, the miximum rated con-
' tinuous tube current for the naximum rated peak

_
tube potential.

means a licens issued by the Agency in accordance with the78) I;ic ense
_s

regulations adopted by the Agency
=

79) Licensee means any perso who is licens.d by the Agency in accordance.

~

with these regulations and the Act,-

-

--

80) Licht field means that area of the intersecticu of the light beam from
- the beam-limitine, device and one of t he set of planes parallel to and

including the plane of the image receptor, whase perimeter is the locus
- of points at which the illumination is one-fourth of the maximum in the

intersection.
.

'

81) Line-voltage regulation auant the difference between the no-load and
-

a peretat of the load linethe load line potentials expre> sed as

potential. It is cal c ulated using the following equation:m

Percent line-voltage re g u l a t i on =- 100 (V ~v }!V
'~

n l 1

where
---

y = ;o-load line potential and__

n-

y = Load Iine potential.
-

1

w= me

_

_
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B
82) Maximum line current r:eans the root-mean-square current in the supply

line of an x-ray machine operating at its maximum rating.

83) Mobile equipment (See X- r a,v_ e e u lp m.e n t ) .t

84) Moving beam thetyyv means radiation therapy with relative displacement |
c,f the useful beam and the patient during irradiation. W

83) Natural radioactivity means radioactivity ot niturally occurring nucliden

m opera t ing procedures tor conditions86) Norn11_oyera t ing yrocedures r2

suitable for analytical purpor.es with shielding and barriers in place.
These do not include maintenance but do include routine alignment pro-
cedures. Routine and emergency radiation safety considerat ions are part U

of these procedures

87) Normal treatment distance neans the distance between the virtual source
and a reference point on t he cent ral axi" of the beam. The reference
point is located at a position where the patient will be placed during
radfation therapy

88) Occupational dose means exposure of an individual to radiation (1) in a
restricted area; or (2) in the course of o_ployment in which the indi- -

vidual's duties involve exposure to radiation; provided, that occupa-
tional dose shall not be deemed to include any exposure of an individual
to radiation for the purpose of diar,nosit or therapy of such individual.

means an analytical x-ray system in which an in-89) Open-beam conf igurat ion
dividual could accidently place some part of his body in the ,tinary beat
path during, normal oper it ion.

legil order of the Administrator pursuant to90) Order of aba t e: eut c.uu, a

Chap t er 2 3- 1. 3-8 o f the kneral Laws of the Stite of Rhode Island re-
quiring that the persan to whom the order is iasued shall, prior to a
time fixed by the Aduinistrator, which time shall not be later than ten
days from the date of service of the orde., cease and ahtte causing,
allowing, or permitting violatten(s) and take such action as may be
neces ;ary to comply with this chapter and codes, rules or regulations
promulgated thereunder.

91) particle accelerator ne uw ans i.achine apable ot accelerating electrons. |
protons, Jeuterons, or ether chare,ed particles in a vacuum and of dia- W

charging the resultant particulate or other rad) . tion into a medium at
energies usually in exci ot 1 'le t

92) Patient means an individual subjected to exanination and treatment.

means the max ir ar value of the potent ial dif f erence |93) Peak tube pot ent ial
Wacross the x-ray t ube dur iny, an exposure,

I
E

.

I
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I
j 94) Person means any individual, co rpo ra t i on , part nershi p, firm, associa-
! tion, trust, estate, public o .- private institution, group, agency,
I political subdivision of this State, and other State or political sub-

division or agency thereof, and any legal successor, representative,
agent or agency of the foregoing

95) Personal supervision means supervision such that the su pe rv i so r is
| physically present at the radiography 4ite and in such proximity t h.i t

contact can be maintained and irmediate as :i ct ance given as recuired.
|

| 96) Pe rs onne l mon i t o r_i_ng_enipe n t mean device. (e.g. Iilm badges, pocket
! dosimeters, aad t he rmo l umi nescen t dosineters) desi:,ned to be worn or

carried by an individual for the purpose of est imat Ing the dose re-
ceived by the individual.

97) Phantom means a volume of mat e r ia l behavinr to a :anner imilar to
.

tissue with respect to the at.tenuation and seat tering of radiation.

98) Pharmacist means an individual licensed by this State to compound and
dispense drugs, prescriptions, and poi.ons.

90) Phototimer means a nethod f or cont rol l ing r.id i a t ioa exposures to image
receptors by the a:L o u n t of radiation which reaches a radiation moni-
toring device (s) . The radiation monitoring device (s) is part of an
electronic circuit which control: the durat ion of I i m, the tube is
activated (See Automatic exposure coot ro l) .

100) Physician means a person with a 1icenst to practic, allopathic or osteo
pathic medicine in this State under Phode island general laws.

101) PID (See Position indica _ ting device),

102) Position indicating device means a device on dental x-ray equ ipment used
to indicate the beam position and to establish a detinite source-
surface (skin) distance It may or n iv not incorporat e or serve as a
beam-1imit inn device

101) Primary beam means ionizing radiation which lasses through an apettur.
of the source housing by a direct path from the x-ray tube or a radio-
active source located in the r idiar ion source housing

IM) Primarv dose monitorine system mean, a syst en which will monitor the
quantity of radiation produced durin; i rrad i,t ion and which will ter-
minate irradiation when a pre-select.d n ut tbe t of Jose monitor units
have been acquired.

105) Primary protective barrier (See !' rot ec t i ve barrier).

106) Protective apron me in> an apron r.ade ,it raciation ibsorbing materials
used to reduce r.id i a t ion exposure

i

+
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I
10/) Protected ar~a n.. . a u .m it. v. n i < h + i d, i .nl i .i t i on prot e t ion to,,

x-ray equipment op. rotors, >ulIiciini t. .i. ore ampliance w i t. h pa r t A

under all operatin,. cond i t i .>n.

108)Frotective b ir r ici mi . t n . a b.irrier .I r ad i .it i on .ih < o r h i n n m i t e r i .i l ( e,)
t il. ' rt quire: i ot s 01 pa rtused to reduce ra<l i a t ii,n e x ; o i .a : r.- porno.oit tti

A of these regu l a t i on:: Ita t ype, ol pr<<t- tIve h irris t3 . ire as fo!-

lows:

o e- t !m nit c r ia l( s), ex-(a) P r ir.a rt prot, tin hai i,i .

.ul her for radia-c l ud i' 1 .lters, ! u , .i in t'i >

tion p ro t e c t i . . u r i>o w

4 t e c t i t ,. bart ier - in;- harriir at raJia-(b) S e c ond.i r- >

tion absothing l it e t i a l (:,) pr. ilin pii'nti, tiom

st ray radiation i s po ure

i nn: tii'i ,ch .o i nii i,.o ib orhint .a t ' r ai-109) Protet:t ive A ovel

used to reduce radiat ion esem.ur-

oc nn: m i ni!i v iilo i l wh. h.i- di m m ,t rat o! to the ,ati.-110) qualif ied exgr t
i se ..e' tlm kn: sledge .nidfaction of the ic i. n c - that u ih i nd i c iihial ;

training to measur: ionizine r id i a t iiin , ti ( 'aluate > if e r v techniqui ,

and to advise ri. irdine r:nli a t ii n p it e c t i, n e ni-

, i'ni r ad . ilua l:, one hun-1 ! 1) Rad means the m . i il onit .I A ir : d .h

"ple, it ti sue i:it e ri al : Imi li :rr of.ireth of a j ou li pr <
i,

i; per nran of t i s:>ui', Ih- I r.ol i q ua l: l ullthe ma t e r i a l at inte
-

ei

1| ) Radiation nean (1) ieni. radiati i.e., , n :.i c.n s and x-rays,.,

alpha and be t := par: i c l. hi.', ,pc e,I c li tron nintron., and other, ,

1 t to : y ne t ii r.id i it ion whit h , an benuelear p a r t i c I c.s ; (') >

generated durina t i .. o pe r.it i < ,n <>t a nii on . i rea

i , , .in .iri i, a.<i . t h li t, individual , in whic ii11s) Radiation artj
.tjor po r t ie . of the bi +there exists rad i a t i.:n it m; !. -I- t h i: r

oi i i i r m, , or in .nrould receiv In to io or <!. in ol. e >

1 int i 11 i r -S consecutive dn d< o '
i , , t i

1 i J. ) is'ad i a t i o n h. ad un- t!< :t r m t m < i. .i. i t h, um t ui bi r <Tr.

ur111) Kadiation n.o-h i n c ..u. . n e. 1 .i,. . a p. .h t . 1 piiqucine rad i.it ion e

i .n ! tri radi. ict io na t e r i .i l ,cept tliose which pt. :o . r.nl i .it is' i .

h > i e n.e 1 mean- oni A1 I ti) Radiation satet- o! I is et ( r.nl i i t t i o. p. ti .! i

.pensibilii I, ,pp!' appropriali rad i.it i onhas the knowlelee and i
protec t ion reentationa

tie ih- >rls I h wii i t h i: inl l 7) Radiation treat ~ent p re r ipt ii 4 .

1.tended to be d e l i v e r i. d t< ti. t r. .t ' co r 1

I ( ! i .1, ! imiiJ, or i;) wiiii hIls) Radioat tive :at e r i a l <i u o n. i

emits radiat ion -pontan in 1.

8
m

492 067
I



.

Y
,,

119) Rad ioact ivity means the d is integra t ion of unstable a tomic nuclci by the

_] emission of radlation.
=

120) Radiograph means an ima ge receptor on which the image is c reated directly
or indirectly by an x-ray pattern and results in a permanent record.

3
-

121) Radiographer means any ind iv id ua l who performs, or provides personal
supervision of, industrial radiographie opera t ions and who is responsi-

f ble to the licensee or registrant for assuring compliance with the re-
7 quirements of these regulations and all license and/or certificate of

registration conditions.

9
_ 122) Radiographer's assistant n.eans any individual who, under the personal

supervision of a rad iogra phe r , uses sources of radiation, related hand]Ing
tools, or survey instruments in industrial radiography.

- 123) Radiographic exposure device means any instrument conta ining a sealed
source fastened or contained therein, in which the scaled source or

] shielding ti:ereof may be moved, or otherwise changed, from a shielded

_

to unshielded position for purposes of making a radiographic exposure.

124) Rad iog raphic imaginc system means any system whereby a permanent or
__~ semipermanent image is recorded on an image receptor by the action of
-- ion izing radiation.

-- 125) Rating means the operating limits as crec i f ied by tue component manu-
facturer.

-

126) Recording means producing a permanent form of an image resulting from_._.

x-ray photons (e.g., film, video tape).
-

127) Redundant dose monitor 13 combinat ion means a combination of two dose
monitoring systems in which both systems are arranged to terminate ir-

_ radiation in accordance with a pre-select number of dose monitor units.
=

__ 128a) Registrant means any person who is registered with the Agency and is
-

legally obligated to register with the Agency pursuant to these regula-
- tions cnd the Act.

128b) Registrant as used in part B, means any person who owns or possesses=

--j and administrative 1y controls an x-ray system or particle accelerator,
-

and any person who is engaged in the business et installing or of fering
_ to install radiation equipment or is engaged in the business of tornish-
_- ing or offering to f urn' ;h x-ray equipment servicing or services, and
_ are required by part B of these regulations to register with the Agenev.

_ 129) Registration means registration with the Agency in accordance with the
regulations adopted by the Agency.

130; Regulations of the U.S. Departnent of Transportation means the regulations
-

in 49 CFR Parts 170-189, 14 CFR Part 103, and 4 6 CFR Pa rt (46.

3
_
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I
131) Rem means a measure of the dose of any radiation to body tissue in

terms of its estimated biological effect relative to a dose received
from an exposure to one roentgen (R) of x-rays. (One millirem (mrem) =

0.001 rem.) For the purpose of these regulations, any of the following
is considered to be equivalcut to a dose of one rem:

(1) An exposure of 1 It of X, or gamma radiation;
(2) A dose of I rad due to X, gamma, or beta

radiation; g
(3) A dose of 0.05 rad due to particles heavier 5

than protons and with sufficient energy to
reach the lens of the eye;

(4) A dose of 0.1 rad due to neutrons or high |
WB

energy protons.

132) Research and development means (1) theoretical analysis, exploration, g
or experimentation; or (2) the extension of investigative findings and g
theories of a scientific or technical nature into practical applica-
tion for experimental and demonstration purposes, including the ex-
perimental production and testing of models, devices, equipment, mate-
rials, and processes. Research and development does not include the
internal or external administration of radiation or radioactive mate-
rial to human beings.

133) Research and development x-ray equipment means equipment generating
x-radiation for research and development purposes.

13'.) Research and development x-ray system means a group of local and re-
mote components utilizing x-rays for research and development purposes.

struck by x-rays such as radia-Local components include those that are
tion source housings, port and shutter assemblies, collimators, sample
holders, cameras, goniometers, detectors and shielding. Remote com-
ponents include power supplies, transformers, amplifiers, readout de-
vices and control panels.

135) Response time means the time required for an instrument system to
reach 90 percent of its final reading when the radiation-sensitive
volume of the instrument system is exposed to a step change in
radiation flux from zero sufficient to provide a steady state mid-
scale reading.

136) Restricted area (controlled area) means any area, access to which is
controlled by the licensee or registrant for purposes of protection
of individuals from exposure to radiation and radioactive material. g
Restricted area shall not include any areas used for residential g
quarters, although a separate room or rooms in a residential building
may be set apart as a restricted area.

1 7) Roentgen (Q means the special unit of exposure, One roentgen equals

2.58 x 10-* coulombs / kilogram of air (see Exposure.).

138) Scattered radiatia means radiat ion that , during passage thrcugh
matter, has been deviated in direction (see Direct scattered radiation).

I
- 12-
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139) Sealed source means radioactive material that is permanent ly bonded or

-9 fixed in a capsule or matrix designed to prevent release and dispersul
Z of the radioactive material under the most severe conditions which are

likely to be encountered in normal use and handling,
_

-

140) Secondary dose monitoring system means a system which will terminate;
-

irradiation in the event of failure of the primary system.

= 141) Secondary protect ive barrier (See Protective barrier).
.:

14 2) Shadow trav means a device at tached t o the radiation head to support
- auxiliary beam Iimiting material.

*
143) Shielded positioa means the location within the radiographic exposure

. _ _
device or storage container which, by manuf acturer's design, is the

'E proper location for storage of the sealed source.
-.

144) Shielded-room radiography means industrial rad iography conducted in a
- room so shielded that every location on the exterior meets the condi-

] tions specified in A.2.5 of the se regulations.

_
14 5) Shutter means a device attached to the tube housing assemb' which can

'

totally intercept the useful beam and which has a lead equ. valency not
. . _ less than that of the tube housing ;issembly.

146) Source means the tocal spot of the x-ray tube

'

-

147) Source-imace receptor distance (SID) means the distance from the source
to the center of the input surface of the image receptor.

_ 148) Source material means (1) uranium or thorium, or any combination there-
of, in any physical or chemical form, or (2) ores which contain by
weight one-twentieth of one percent (0.05 percent) or more of (1)=

_
uranium, (ii) thorium, or (iii) any combination thereof. Source mate-

-

rial does not include special nuclear material.

-l 149) Source of radiation mears any radioactive material, or any device or
f equipment emitting or capable of producing radiation.

_

-
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I
150) Special form means any of the following forms of licensed material of

any transport group:

(a) The material is in solid form having no dimension
less than 0.5 millimetei or at least one dimension

hgreater than five millimeters; does not melt , sub-
lime, or Ignite in air at a temperature of 1,000"F., W
will not shatter or crumble if subjected to the per-
cussion test described in Appendix E of part A, and
is not disrolved o. converted into dispersible form
to the extent of more t han 0.005 percent by we is;ht

by immersion for 1 week in water at 6S F. or in air
at 86 F. , o r

(b) The material is securely contained in a capsule
having no dimension less than 0.5 millimeter or at g
least one dimension greate r t han five millimeters, g
which will retain its contents if subjected to the
tests prescribed in Appendix E of part A; and which
is constructed of materials which do not melt, sub-
lime, or ignite in air at 1,475 F. , and do not dis-.

solve or convert i n t. o dispersible form to the ex-
tent of more than 0.005 percent by weight by immer-

86 F.0sion for 1 week in water at 680F or in ir at

151) Special nuclear material in quantities not sufficient to form a critical

|mass means uranium enriched in the isotope U-235 in quantities not ex-
ceeding 350 grams of contained U-235; uranium-233 in quantities not W
exceeding 200 grams; plutonium in quantities not exceeding 200 grams;
or any combination of them in accordance with the following formula: g
For each kind of special nuclear material, determine the ratio be- g
tween the quantity of that special nuclear material and the quantity
specified above fer the same kind of special nuclear material. The
sum of such ratios for all of the kinds of special nuclear material in
combination shall not exceed "1" ti.e., unity). For example , the fol- us

lowing quantities in combination would not exceed the limitation and
are within the formula:

175 (grams conta ined U-2 35) , }0_(nrans U-231) 50_(grams Pu) _p t
350 200 200

15.') Spot film means a radiograph which i: made during a fluoroscopic ex-
amination to permanently record conditions which exist during that
fluoroscopic procedure,

151) Storage container neans a device in which scaled sources are trans-
ported or stored.

154) Stationary beam therapv means radiat ion therapy without relative dis-
placement of the useful beam and t he patient during irradiation.

E
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155) Stationary equi _ ment (See x-rav equipment).f

156) Stray radiation means the sum of leakage and scattered radiation.

157) Survey means an evaluation of the product ion, use, release, disposal,I and/or presence of sources of radiation under a specific set of con-
dicions to determine actual or potential radiation hazards. When ap-
propriate, such evaluation includes, but is not limited to tests,

I physical examinction and measureuents of levels o f radiat ion or con-

centration of radioactive material present.

158) Target means that part of a radiation source which intercepts a beam ofI accelerated particles with subsequent emission of other radiation.

159) Technique factors means the condit ions of operation. They are specified,
as follows:

B
(a) For capacitor energy storage e<piipment , peak tube

potential in kV and quantity of charge in mas.

(b) For field emission equipment rated for pulsed .

operation, peak tube potenttal in kV and number
of x-ray pulses.

(c) For all other equipment, peak tube potential in
kV and either tube current in mA and exposure timeI in seconds, or the product of tube current and
exposure time in mas.

I 160) Termination of irradiation neans the topping of irradiation in a
fashion which will nat permit continuance of irradiat ion without the
resetting of opera ting cond it ions at the control panel.

161) Test means a method for Jetermining the characteristics or condition
of sources of radiatien or components thereof.

| 162) These regulations mean all parts of Rhode Island Rules and Regulations
w for the Control of Radiation.

I
I
I
I
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163) Transport group means any one of seven groups into which radionuclides

in normal form are classified, according to their toxicity and their |
relative potential hazard in transport, in Appendix D of part A. W

(1) Any radionuclide not specifically listed in one of the groups g
gin part A, Appendix D shall be assigned to one of the groups

in accordance with the following table:

I
Radioactive half-life

Radionuclide O to 1000 1000 days to over 106
6days 10 years years

Atomic Group IIi Group 1I Group III
number 1-81

Atomic Group I Group I Group III

number 82
and over

.

(2) For mixtures of radionuclides the following shall apply:

(a) If the identity and respective activity of each radionuclide
are known, the permissible activity of each radionuclide
shall be such that the sum, f or all grou;)s present, of the g
ratio between the total activity for each group to the per- g
missible activity for each group will not be greater than
unity.

(b) If the groups of the radionuelides are known but tha amount
in each group cannot be reasonably determined, the mixture
shall be assigned to the most restrictive group present.

(c) If the identity of all or some of the radionuclides cannot
be reasonably determined, each of those unidentified rr.dionu-

|clides shall be considered as belonging to the most restric-
tive group which cannot be positively excluded. 5

(d) Mixtures consisting of a single radioactive decay chain g
where the radionuclides are in the naturally occurring pro- 5
portions shall be considered as consisting of a single
radionuclide. The group and activity shall be that of the

|first member present in the chain, except that if a radionu-
clide "X" has a half-life longer than that of the first mem- W
ber and an activity greater than that of any other member,
including the first, at any time during transportation, the
transport group of the nuclide "X" and the activity of the
mixture shall be the maximum activity of that nuclide "X"
during transportation.

164) Treatment field means the area of the patient's skin which is to be
irradiated.

I
-16-

012 Gi 3 I
I



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

____

I
165) Tube means an x-ray tube, unless otherwise specified.

166) Tube housine assembly means the tube housing with tube installed. It

includes high-voltage and/or filament t ransformers ano other appro-
priate elements when such are contained within the tube housing.

167) Tube rating chart means the set of curves which specify the rated
.

limits of operation of the tube in terms of the technique factors.

_

168) Unrefined and unorocessed :re means are in its natural form prior to
any processing, such as grinding, roasting, beneficiating, or re-
fining.

169) Unrestricted area (uncontrolled a re;Q means any area access to which
- is not controlled by the licensee or registrant for purposes of pro-

tection of individuals from exposure to radiation and radioactive mate-
rial, and any area used for residential quarters.

170) Useful beam means the radiation which passes through the tube housingI port and the aperture of the beam-limiting device when the exposure
'

switeb or tiner is activated.

I 171) Variable-aperture beam-limiting device means a beam-limiting device
which has capacity for stepless adjustment of the x-ray field size at
a given SID.

'

172) Virtual source means a point from wh;ch radiation appears to originate.

173) Visible area means that portion of the input surface of the image re-
ceptor over which incident x-ray photons produce a visible image.

' ] 174) Worker means an individual engaged in work under a license or regis-
tration issued by the Agency and controlled by a licensee or regis-
trant, but does not include the licensee or registrant.

175) X-ray control means a device which controls input poser to the x-ray
high-voltage generator and/or the x-rav tube. It includes equipment
which controls the technique tactors of an x-ray exposure

-11-
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I
176) X-rav equipment means an x-ray system, subsystem, or major component

thereof. (Examples of major ccaponents are: tube housing assemblies,
x-ray controls, x-ray high voltage generators, fluoroscopic imaging
assemblies, taoles, cradles, filn changers, cassette holders and beam
limiting devices.) Types of x-ray equipment are as follows:

(4) Mobile x-ray erpiirment mean.4 x-ray equipment mounted

on a permanent base with wheels and/or casters for
moving while completely assembled

means x-ray equipment designed(b) Portable x-ray equipment
to be hand-carried.

(c) Statienary x-ray equipment mean> x-ray equipment which
is installed in a fixed location. I177) X-ray field means t ila t area of the intersection of the useful beam

and any one of the set of planes parallel to and including the plane
of the inage receptor, whose perineter is the locus of points at which
the exposure rate is one-fourth of the maximum in the intersect'on.

178) X-ray high-voltace renerator means a device which transforms electrical
energy from the potential supplied by the x-ray control to the tube
operating potential. The device may also include means for trans-
foming alternating current to direct current, filament transformers
for the x-ray tube (s), h i gh-v ol t a;;e switches, electrical protective g
devices, and other appropriate elements 3

179) X-rav subsystem means any combination of two or more components of an
x-ray system.

180) X-rav system means an assemblage of components for the controlled pro-
duction of x-rays It incledes minimally an x-ray high-voltage g
generator, an x-ray control, a tube housing assembly, a beam-limiting B
device, and the necessary supporting structures Additional com-
ponents which function with the systen are considered integral parts
of the system.

18 1 ) X-ray tube means any electron tube which designed to be used.,

primarily for the production of x-rays

I
I
I
B
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3 INSTRUCTIONS FOR PRF.PARAT10N OF AGENCY H)RM RCA-2
_

This form or a clear and legible record containing all the i n f o rm t ion required

j on this form must be prepared by each licensee or registrant of the Rhode
- Island Radiation Control Agency who, pursuant to section A.2.1, proposes to-

- expose an individual to a radiation dose in excess of the amounts specified
--

in paragraph A.2.1 (a) of the regulations in part A " Standards for Protection
,

Against Radiation." The requirement for conpletion of this forn is contained
- in section A.2.2 of that regulation. The inf orna t ion cont ained in this form

is used for estimating the external accumulated occupational dose of the

3 individual for whom the form is completed- A separate Agency Form RCA-2 shall

be completed for each individual to be exposed to a radiation dose in excess
_- of the limits specified in paragraph A.2.1 (a) of part A of t he Rho:1e Island

Radiation Control Agency regulations.*,

5 Listed below by item are instructions and additianal iniormation directly
pertinent to completing this form:

_

j Identification.

Item 1. Self-explanatory.

-

- Item 2. Self-explanatory except that, if individual has no social security
number, the word "none" shall he inserted.

_

h Item 3. Self-explanatary

Item 4. Enter the age 'n full years. This is called "N" when used in calcu-
,

- lating the Permissible Dose. is equal to the number o f years ot
~ '

,

- age of the individual on his last birthday,

_

Occupational Exposure

~

Item 5. List the name and address of each previous employer and the address
- _ o f employment . Start with the most recent employer and work back.

_

Include only those periods of employment since the eighteenth birth-
day involving occupational exposure to radiation. For periods of
self-employment, insert the word "self-employed."

.

It m 6. Give the dates of employment.
.-

= ltem 7. oist periods during which occupational exposure to radiation occurrcJ.
1

U Item 8. List the dose recorded for each period of exposure f rom records o f
previous occupational exposure of the individual as calculated under

] section A.2.2. Dose is to be given in rem- " Dose to the whole body"

.
shall be deemed to include any dose to the whole body, g nads, active_--
blood-forming organs, head and trunk, or lens of eye.

_. Item 9. After each entry in Item 3 indicate in I t era 9 whether dose is obtained
'

.-- f ron records or calculated in accordance with section A.2.2.

- Item 10. Self-explanatorv.
-

*This form requires the s'il[n~a't ti rc of the employe, concerned.
~

.
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I
Total Accumulated Occupational Dose (Whole Body).

Item 11. The total for the whole body is obtained by summation of all values
in Item 8.

Certification.

Item 12. Upon completion of the report, the employee most certify that the
information in Columns 5, 6, and 7 is accurate and complete to the

best cf his knowledge. The date is the date of his signature.

Calculations.

Item 13. The lifetime accumulated occupational dose for each individual and
the permissible dose under paragraph A.2.1 (b) are obtained by g
carrying out the following steps: The value for N shot 1d be taken g
from Item 4. Subtract 18 from N and multiply the difference by

5 rem. (For example, John Smith, age 32; N = 32, PAD = 5(32-18) =

70 rem.) Enter total exposure to date from Item 11. Subtract (b)
from (a) and enter the difference under (c). The value in (c)
represents the unused part of the permissible accumulated dose.
This value f or permissible dose is ta be carried forward to Agency
Form RCA-3, " Current Occupational External Radiation Exposure
(Whole Body)."

Item 14. Self-explanatory.

I
I
I
I
I
I
I
I
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RHODE ISLAND RADIATION CONTROL AGENCY

CURRENT OCCUPATIONAL EXTERNAL RADIATION EXPOSURE
--

ICENTIFICATION

- 1. NAME: (Print-last, first, and m'ddle) 2. SOCIAL SFCURITY NO.

b

_
3. 0 ATE OF RTH: (Mcnth, Oay. Year) 4. NAME OF LICENSEE OR REGISTRANT:

_

--

OCCUPATIONAL EXPOSURE
_

--

3 5. DOSE RECORDED FOR (Specify: 6. Wel0LE CODY CCSE STATUS 7. METHOD OF MONITORING (e.g. Film
Whole body, skin of whole (Rem) Badge-F8. Pocket Chamber-PC; Calcula-
body, or hands and forearms, tions-Calc.)
feet and ankles)-q X or Garsna Beta

Neutrons

8. PER100 0F EXPOSURE: DOSE FOR THE PERIOD (Rem) 13. RUNNING TOTAL FOR

From - To CALENCAR QUARTER (Rem)
-

-- 9. % or y 10. Beta 11 Neutron 12. Total

J

B

-

_

_

,

E
w

. . _

R

___

m

E

J

.__

-

- LIFETIME ACCUMULATED DCSE

14* PREVIOUS 15. TOTAL QUAR- 16. TCTAL ACCUM- 17. PIRM. ACC. M SE 18. UNUSED PART OF PER-
- TOTAL TERLY DOSE ULATED DCSE 5(P-18) (Rem) MI55tBLE ACCUMULATED

(Rem) DOSE (Rem)
(Rem) Nte RM

--

_

M

.

,

M

-+

*
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I
INSTRl'CTIONS FOR PREPARATION OF AGENCY FORM RCA-3

The preparation and safekeeping of this form or a clear and legible record
containing all the information required on this form is required pursuant to
section A.5.1 of " Standards for Protection Against Radiation," part A, as a

current record of occupational external rad iation exposures. Such a record

must be maintained for each individual for whom personnel monitoring is re-
separat e Agency Form RCl.-3 is to be |quired under section A.3.2. Note that a

used for reco-ding external exposure to (1) the whole body; (2) skin of whole 5
body; (3) hands and forearms; or (4) feet and ankles, as provided by item 5
below.

Listed below by item are inst ructions and add itional in forma t ion directly
pertinent to completing this form.

Identification. m

Item 1. Self-explanatory.

Item 2. Self-explanatory except that, if individual has no social security
number, the word "none" shall be inserted.

Item 3. Self-explanatory.

Item 4. Self-explanatory.

Occupational Exposure.

|Item 5. " Dose to the whole body" shall be deemed to include any dose to the
whole body, gonads, active blood-forming organs, head and trunk, or e

lens of eye. L'nless the lenses of the eyes are protected with eye
sDields, dose recorded as whole body dose should include the dose
delivered through a tissue equivalent absorber having a thickness of
300 mg/cm2 or less. When the lences of the eyes are protected with

eye shields having a tissue equivalent thickness of at least 700
2mg/cm , Jose recorded as whole body dose should include the dose

delivered through a tissue equivalent absorber having a thickness of
1,000 mg/cm2 or less.

Dose recorded as dose to the skin of the whole body, hands and fore-
arms, or feet and ankles should include the dose delivered through
a tissue equivalent absorber having a thickness of 7 mg/cm2 or less.
The dose to the skin of the whole body, hands and forearms, cr feet
and ankles should be recorded on separate forms unless the lose to
those parts of the body has been included as dose to the whole body
on a form maintained for recor fing whole body exposure

Item 6. This item need be completed only when the sheet is used to record
whole body exposures and the l icensee or registrant is exposing the
individual under the provisions of paragraph A.2.1 (b) which allows
up to 3 rems per quarter to the whole body. Enter in this item the
unused part of permissible accumulated dose taken from previous
records of exposure, i.e., It em 18 of the preceding Agency Form
RCA-3 o r I t em 13 of Agency Form RCA-2 if the individual's exposure
during employment with the licensee or registrant begins with this
record.

-24-
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5
Item 7. Indicate the method used for nonitoring the individual's exposure to

6 each type of radiat ion to which he i, e xpo seil in the course of his
duties. Abbreviations may be used.

Item 8. Doses received over a period of less than a calenda r quarter need
not be separately entereil on the form provided that the licensee
maintains a current record of the doses received by the individual

,I which have not as yet been entered on the form. The period of exposure

should specify the day the measurement of that exposure was initiated
term nated. r'o r exampl e , if only quarterlyiand the day on which it was

doses are entered, the period of exposure for the first calendar
,3' quarter of 1962 might be taken as running from Monday, January 1.

1962, through Friday, March 30 1962, and would be indicated in thir

item as Jan. 1, 1962-Mar. 30, 1962. If weekly doses are entered, a

film badge issued Monday morning, January 1 1962, and picked up

Friday, January 5, 1962, would be indicated as Jan. 1, 1962-Jan. 5,

1962.

Items 9, Self-explanatory. The values are to br- given in rem. All measure-

10 and ments are to be interpreted in the best method known and in accordance
11 with ptragraph A.I.2 (d). Where calculations are cude to determine

g dose, a copy or such calculations is to be maintained in conjunction'

with this record. In any case where the dose for a calendar quarter
is less than 10% of the value specified in paragraph A.2.1 (a), the

1 phrase "less than 10';" may be entered in Ileu of a numerical value.
J

Item 12. The running total is to be maintair.cd on the basis of calendar

.
quarters. Definition Number 20 defines calendar quarter. No entry
need be made in this item if only calendar quarter radiation doses

" are recorded in 1tems 9, 1C, 11 and 12.

,
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