R State of Rhode Island and Providence Plantatiogs = (~ = | | Ty
i EXECUTVE CHAMEER PROVIDENCE : T ,
N "AY 301979 | |
: 4 SOMEBIT 07 MEALTH |

J. Joseph Garrahy e L

Governor

May 25, 1979

= The Honorable Joseph M. Hendrie
£ Chairman

United States Nuclear Regulatory
= Commission
= Washington, DC 20555

Dear Mr. Chairman:

It is requested that the United States Nuclear Regulatory
Commission enter into an agreement with the State of
=TI Rhode Island to provide for discontinuance of cevtain
£ Commission authority and responsibility fc "e regula-
tion of sources of ionizing radiation and t . 1issumption
thereof by this State.

e Section 23-1.3-7 of the General Laws of Rhode Islind
i authorizes me, as Governor of Rhcde Island, on behalf
of this State, to enter into an agreement >f this type.

The Rhode Island Department of Health is designated in

Section 23-1.3-2 of the General Laws of Rhode Island as

the agency responsible for administering and enforcing
= regulations for the control of ionizing radiation in the
e State of Rhode Island.

I hereby certify that the State of Rhode Island 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 the proposed

= ’ agreement, and that tne State desires to assume regula-
e ’ tory responsibility for such materials. I also certify
_— that there is no by-product material as defined in
B Section 1le(2) of Atomic Energy Act of 1954, as amended,
within the State and that there is no activity within

the State resulting in the production of such by-product
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 thke Control of Radiation.

We 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.
Sincerely, >/
ol,%/ G

J. poseph Garrahy
GJVEIRINOR

With best wishes, I am,

Enclosure



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 OF THE ATOMIC ENERGY ACT OF 1954, AS AMENDED

“hEREAS, The United States Nuclear Regulatory Commission (hereinafter)
referred to as the Commission) is authorized under Section 274 of the
Atomic Energy Act of 1954, as amended (hereinafter referred to as the Act),
to enter into agreements with the Govurnor 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 1le.(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 Commission; and

WHEREAS, The Governor of the State of Rhode Island and Providence
Plantations certified on » that the State of Rhode Island
anc 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 {2 assume regulatory responsibility for such

materials; and
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WHEREAS, The Governor of the State of Rhode Island and Providence
Plantations certified on » that there is no byproduct
material as defined in section 1le.(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 1le.(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 1s adequate to protect the public health and safety; and

WHEREAS, The Commission found on » that there are
no NRC licenses outstanding in the State for Lyproduct naterial as defined
in section 1le.(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 r. ‘ation and in
assuring that State and Commission programs for protection against hazards

of radiaticn will be coordinated and compatible; and



WHEREAS, The Commission and the State recognize the desirability of

reciprocal recognition of licenses and exemptions from licensing of those

materials subject to this Agreement; and

WHEREAS, The State and the Coumissic . recounize that it will be necessary
Lo consider amendments to ‘his Agreement in the event that the State
wishes to regulate byproduct material as defined in Sectinn 1le.(2) of
the Act and that it will be necessary to amend this Agreement in the
event any activity resulting in the production of Lyp ocuct material as
defined in section 1le.(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 Eneray 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, ac< follows:

ARTICLE 1
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 2s defined .n section 1le.(1) of the Act;
B. Source materials; and

C. Special nuclear materials in quantities not sufficient to form

a critical mass.




ARTICLE 1

This Agreement does not provide for discontinuance of any authority

and the Commiss,on shall retain authority and responsibility with respect

to regulation of:

A.

The construction and operation of dany production or
utilization facility;

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

The disposal into the ocean or sea of byproduct,
source, or special nuclear waste materials as
defined in regulations or orders of the Conmission;

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 111

Notwithstanding tnis Agreement, the Commission may 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 affect 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.

—
.
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ARTICLE V

The Commission will use its best efforts to Cooperate with the State
and other Agreement 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 State and Commission programs for protection
against hazards of radiation will be coordinated and compatible. The State
will use its best efforts to Cooperate with the Comission 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
and the Commission will 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 |
licensed by the other party or by any Agreement State. Accordingiy, 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.



ARTICLE VII

The Commission, upon its own initiative af ter reasonable notice and

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

of the State, may terminate or suspend all or part of this Agreement

and reassert the licensing and requlatory authority vested in it under

the Act if the Commission Tinds that (1) such termination or suspension

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

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

Act. The Commission shall periodically review this Agreement and actions

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

274 of the Act.

ARTICLE VIII

This Agreement shall become effective on and shall

remain in effect unless and until such time as it 15 terminated pursuant to

Article VII.

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

FOR THE UNITLD STATES NUCLEAR

e S b S s e "

REGULATORY COMMISSION

FOR THE STATE OF RHODE ISLAND
PROVIDENCE PLAN(ATIONS

J. Joseph Garrahy, Governor
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RHODE ISLAND REGULATIONS FOR CONTROL OF RADIATION

These Rhode Island Regulations for the Control of Radiation were adopted in
accordance with the Rhode Island Radiation Control Act, Title 23, Chapter 1.3
of the General Laws and the Administrative Procedures Act, Title 42, Chapter

35 of the General laws. They are generally compatible with similar regulations
of other states and with those of the U.S. Department of Hzalth, Education and
Welfare and the U.S. Nuclear Regulatory Commission.

These regulations presently applyv 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 effective upon the date of an agreement between
the State of Rhode Island and the U.S. Nuclear Regulatory Commission under the
provisions of Section 274 of the Atomic Energy Act of 1954, as amended.

NO X-RAY FACILITY OR APPLICABLE SERVICE IS AUTHORIZED TO OPERATE IN RHODE ISLAND
WITHOUT A CURRENT CERTIFICATE OF REGISTRATION.

X-ray facilities will receive advance notice of initial inspection in order to
facilitate the conduct of the inspection., No prior notice will ordinarily be

given for follow-up inspections, inspections in response to complaints, other

inspections subsequent to the initial inspection 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 licensee; therefore, these
regulations and future amendments to them may be duplicated in whole or in part
without permission.

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

Division of Occupational Health and Radiation Control
Rhode Island Department of Health
Cannon Building
Davis Street
Providence, Rhode Island 02608

i O 1 D
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PART A
GENERAL PROVISTIONS OF THE RECULATIONS; STANDARDS FOR PROTECTION AGAINST
RADIATION; NOTICES, INSTRUCTIONS AND REPORTS TO WORKERS; INSPECTIONS

A.1 GCENERAL PROVISIONS

A.l.1 Purpose and Scope.

(a) This part establishes generally applicable provision:' of these regulations,
including standards for protection against rad ation hazards, notices,
instcructions and reports to workers, and inspections. Except as other-
wise specifically provided, this part applies to all licensees and regis-
trants, provide., however, that nothing in these regulations shall apply
to any person to the extent such person is subject to regulatior by the
U.S. Nuclear Regulatory Commission. The rules and regulations forth
herein, as they relate to radioactive materials subject to regul on by
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.8. Nuclear Regulatory Commission under provisions of Section 274 of the
Atomic Energy Act of 1954, as amended (73 Stat. 689). The rules and
regulations set forth heirein as they relate to all other sources of radi-
ation shall be effective on June 2, 1978.

In addition to complying with the requirements set forth in this part,
every reasonablc 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 reasonably
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-
economic considerations, and in relation to the utilization of ionizing
radiation in the public interest.

Except as specifically 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 Units of Radiation Dose.

(a) "Dose" as used in these regulations shall mean absorbed dose or dose
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 a
common 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
modifying factors. See paragraphs (b) and (d).

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 1 rad equals 100 ergs per gram of tiss.e.

"Roentger" (R) means the special unit of exposure. One roentgen equals
2.58 x 107% coulombs/kilogram of air.
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A.1.2 (d)

(d)

The ‘'rem" is a measure of the dose of any radiction 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) = 0.00l
rem). The relation of the rem to other dose units depends upon the
biological effect under consideration and upon the condi* .s of irradi-
ation. For the purposes of these regulations, any of thc following is
considered to be equivalent to a dose of one rem:

(1) An exposure of | R due to X-, or gamma radiation;
(2) A dose of 1 rad due to X-, gamma, or beta radiation;
(3) A dose of 0.1 rad due to neutrons or high energy protons;

(4) A dose of 0.05 rad due to particles heavie otons and with
sufficient energy to reach the 1™ s of the _,e.

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 ( neutron radiation may, for
purposes of these regulations, be assumed to be equivalent to 14 million
aeutrons per square centimeter incident upon the body; or, if there exists
sufficient information to estimate with reasonable accuracy the approxi-
mate distribution in energy of the neutrons, the incident number of
neutrons per square centimeter equivalent to one rem may be estimated

from the following table:

Neutron Flux Dose Equivalents

Number of neutrons per square Average flux to deliver
Neutron energy centimeter equivalent to a 100 millirem in 40 hours
(Mev) dose of | rem (ncutrons/cm2 per sec.)
(neutrons/cm?)

Thermal 970 x 10° 670
0.0001 720 x 10° 500
0.005 820 x 100 570
0.02 400 x 108 280
0.1 120 x 106 80
0.5 43 x 100 20
1.0 6 x 10° 18
2.5 9 x 100 20
5.0 26 x 10° 18
7.5 24 ¥ 10° 17
10.0 24 x 10% 17
10 to 30 14 x 10° 10

A.1.3 Units of Radioactivity. Radiocactivity 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 10'2 dis-
integrations per minute. A commonly used submultiple of the curie is
the microcurie (pCi). Ome uCi = 1 x 107® ¢i ~ 3.7 x 10% dps = 2.2 x 106
dpm,

. i)
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A.l1.4
A.l1.4 Exemptions.

(a) GCeneral Provision. The Agercy 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 safety or property.

(b) Carriers. Common and contract carriers, freight forwarders, and ware-
housemen, who are subject to the rules and regn'ations of the U.S.
Department of Transportation or the U.S. Postal sServicz (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 subjec*
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 subject
to the rules and regulations of the U.S. Department of Transportation or
the U.S. Postal Service are subject to applicable sections of these
regulations,

(¢) U.S. Energy Research and Development Administration ccatractors and U.S.
Nuclear Regulatory Commission contractors. Any U.f., Energy Research and
Development Administration cont.actor or subcontractor and any U.S.
Nuclear Regulatory Commission coniractor or subcontractor of the following
categories operating within this State is exempt from these regulations
to the extent that such contractor 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. Covernment-owned or controlled
sites, including the trausportation of sources of radiation to or
from such sites and the performance of contract services during
temporary interruptions of such transportation;

(2) Prime contractors of the Energy Research and Development Adminis-
tration performing research in, or development, manufacture,
storage, testing or transporiation of, atomic wcapons or components
thereof;

(3) Prime contractors of the Energy Research and Development Adminis-
tration using or operating nuclear reactors or other nuclear devices
in a United States GCovernment-owned vehicle or vessel; and

(4) Any other prime contractor or subcontractor of the Energy Research

and Development Administration or of the Nuclear Regulatory

Commission when the State and the Nuclear Regulatory Commission

jointly determine,

(i) that, the exemption of the prime contractor or subcontractor is
authorized by law, and

(1i) 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 safety.

A-3
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(b)

(c)

(d)

e La

]

Records. Each licensee and registrant shall maintain records showing

G}RTFéceip , transfer, and disposal of all sources of radiation, All

records required bv these regulations shall be maintained indefinitely
unless otherwise specified in these regulations,

Inspections.

Each licensee and registrant shall afford 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,
and the cooperation and assistance of the registrant or licensee, or
his staff, if needed.

Each iicensee and registrant shall make available to the Agency for
inspection, upon reasonable notice, records maintained pursuant to
these regulations.

Tests. FEach licensee and registrant shall perform upon instructions
from the Agencv, or shall permit the Agency to perform such reasonable
tests as the Agency deems appropriate or necessary including, but not
limited to, tests of:

Sources of radia*iong
Facilities wherein sources of radiation are used or stored;
Radiation detection and monitoring instruments: and

Other equipment and devices used in connection with utilization or
storage nf licensed or registered sources of radiation.

Additional Requirements. The Agency may, by rule, regulations, or order,
impose upon any licensee or registrant such requirements in addition to
those established in these regulations as it deems appropriate or

necessary to minimize danger to public heaith and safety or property.

Violations. An injunction or other court order may be obtained prohibit-
ing any violation of any prevision of the Act or any regulation or order
issued thereunder. Any person who willfully violates any provision of
the Act or any regulation or order issued thereunder may be guilty of a
misdemearor and upon conviction, may be punished by fine or imprisonment
or both, as provided by law.

A.1.10 Communicacions. All communications and reports concerning these

regulations, and applications filed thereunder, should be addressed to
the Agency at its office located at:

Division of Occupaticnal Health
and Radiation Control

206 Cannon Building

'S5 Davis Street

P--7idence, Rhode Island 02908

A-4 A O
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A.2 PERMISSIBLE DOSES, LEVELS, AND CONCENTRATIONS

A.2.1 Exposure of Individuals to Radiation in Controlled Areas.

{a)

(b)

.‘.. _' .

(a)

(b)

)

Except as provided in paragraph (b) of this section, no licensee or
registrant shall possess, use, receive, or transfer sources of radiation
in such a manner as to cause any individual in a controlled area to
receive in any period of one c~lendar quarter from all sources of radi-
ation in the licensee's or registrant's possession a dose in 2xcess of
the limits specified in the following table:

Rems per calendar quarter
1. Whole body; head and trunk; active
blood-forming organs; lens of eves;

or gonads 1 1/4
2. Hands and forearms; feet and ankles 18 3/4
3. Skin of whoele body 7 1/2

A licensee or registiant may permit an individual in a controlled area to
receive a dose to the whole body greater than that permitted unde-
paragraph (a) of this section, pro 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 not
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"
equals the individual's age in vears at his last birthday; and

(3) The licensee or registrant has determined the individual's accumu-
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 form. and has otherwise complied with the requirements of
Section A.2.2. As used in paragraph (b), "dose to the whole uvody"
shall be deemed to include any dose to the whole body, gonads, active
blood-forming organs, head and trunk, or lens of eve.

Determination of \rrumulat«wilkbn

This section contains requirements which must be satisfied by licensees
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.2.1 (a).

Before permitting any individual in a controlled area to receive exposure
to radiation in excess of the limits specifioed 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 peried of time after the individual
attained the age of 18 in which the individual received an
occupational dose of radiation: and



A.2.

)

(b) (2)

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

(1) 1In the preparation of Agency Form RCA-2 or a clear and legible
record containing all the information required in that form, the
licensee or registrant shall make a reasonable effort to obtain
reports of the individual's previous accumulated occupat fonal dose.
For each period for which the licensee or registrant obtains such
reports, he shall use the dose shown in the report in preparing the
form. In anv case where a licensee or registrant is unable to obtain
reports of the .ndividual's occupationa. dose for a previous complete
calendar quarter, it shall be assumed that t he individual has received

specified in whichever of the following columns

il

the occupational dose
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 bepginning on or after
January 1, 1961

Whole body, gonads, active
blood-forming organs, head
& trunk, lens of eye 3 3/4 1 174

(2) The licensee or registrant shall retain and preserve records used in
preparing Agency Form RCA-Z until the Agency authorizes their dispo-
sition. If calculation of the individual's accumulated occupational
dose for all periods prior to January 1, 1961, vields a result higher
than the applicable accumulated dose value for the individual as of
that date, as specified in paragraph A.2.1 (b), the excess may be

lisregarded.






A.2.3 (a) (2)

(2) No licensee shall possess, use, or transfer mixtures of U-234, U-235
and U-238 in soluble form in such a manncr as to permit any individual
in a restricted area to inhale a quantity of such material in excess
of the intakc 'imits specified in Apvendix A, Table I, Column 1 of
this pait. If such soluble urani w is of a foru such that absorption
through the skin is likely, indi ridual exposur<s to such material shall
be controlled so that the uptake of such matericl by any organ from
either inhalation or absorption or both routes oi intake4 does not
exceed that which would result from inhaling such material at the
limits specified in Appendix A, Table I, Column 1 and footnote 4
thereto.

(3) For purposes of determining compliance with the requirements of A.2.3
the licensee shall use suitable measurements of concentrations of
radiocactive materials ir air for detecting and evaluating airborne
radioactivity in restricted areas and in addition, as appropriate
shall use measurements of radiocactivity in the body, measurements of
radiocactivity excreted from the body, or any combination of such
measurements as may bhe necessary for timely detection and assessment
of individual intakes of radioactivity by exposed individrals. It
is assumc] that an individual inhales radioactive material at the
airborne concentration in which he is present unless he uses respi-
ratory protective equipment pursuant to A.2.3 (¢). When necessary,
intakes less than those which would result from inhalation for 2 hours
in any one davy or for 10 hours in any one week at uniform concentrations
specified in Appendix A, Table I, Column 1 need not be included in
such assessment, provided that for any assessment in excess of these
amounts the entire amount is included.

(h) (1) The licensee shall, as a precautionary procedure, use process or other

&

engineering controls, to the extent practicable, to limit concentrations
of radiocactive materials in air to leve.s below those which delimit
an alrborne radicactivity area as defined in A.3.3 (d) (2).

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

Significant intake by ingescion or injection is presumed to occur only as a
result of circumstances such as accident, inadvertence, poor procedure, or
similar special conditicns., Such intakes must be evaluated and accounted for
by techniques and procedures as may be appropriate to the circumstances of

the occurrence. Exposares so evaluated shall be included in determining
whether the limitation on individual exposures A.2.3 (a) (1) has been exceeded.

A-8

>
D
J—"
~
P
o=



- . > SR -
s I - D L — & 1
-






A.2.6 (a)

(b)

(c¢)

this part, except as authorized pursuant to section A.4.2 or paragraph (b)
of this section. For purposes of this section concentrstions may be averajed
over a period not greater than one year.

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

(1) That the applicant has made a reasonable effort to minimize the radio-
activity concained in effluents to uncontrolled areas; and

(2) That it is not likely that radiocactive material discharged in the
ef fluent would result in the exposure of an individual to concentrations
of radioactive material in air or water exceeding the limits specilied
in Appendix A, Table Il of this part.

An application for higher limits pursuant to paragraph (b) of this section
shall include information demonstrating that the applicant has made a
reasonable effort to minimize the concentrations of radicactive materials

discharged in effluents tc uncontrolled areas, and shall include as pertinent:

(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 2 period of one year
at the point where the effluent leaves a stack, tube, pipe or si..ilar
conduit;

(2) A description of the properties of the effluents, including chemical
composition; physical characteristics, including suspended solids
content in liquid effluents, and nature of gas or aerosol for air
effluents; the hydrogen ion concentrations (pH) of liquid effluents;
and the size range of particulates in effluents released into air.

(3) A description c¢f the anticipated human occupancy in the uncontrolled
area where the highest concentration of radioactive material from
the effluent is expected. 1In the case of a river or stream, a
description of water uses downstream from the point of release of the
effluent is required. 1In the case of a body of water other than a
river or stream, the Agency may require a more detailed description
of the water uses,

(4) Information as to the highest cencentration of each radionuclide ir
an uncontrolled area, including anticipated concentrations averagec
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 reiease 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, including
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 to
their release.

491



A.2.6 (d)

(d)

(e)

(f)

For the purposes of this section, the concentration limits in Appendix
A, Table 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
point where the material ieaves the conduit. [f the conduit discharges
within the controlled area, the concentration at the boundary may be
determined by applving appropriate factors tor dilution, dispersion, or
decay between the point of discharge and the boundary.

In addition to limiting concentrations in effluent streams, the Agency
may limit quantities of radioactive materials released in air or water
during a specified period of time if it appears that the daily intake of
radioactive material from air, water, or .ood by suitable sample of an
exposed population group, averaged over a period not exceeding one year,

would otherwise exceed the daily intake resulting from continuous exposure

to air or water containing one-third the concentration of radioactive
materials specified in Appendix A, Table Il of this part.

The provisions of this section do not apply to disposal of radiocactive
material into sanitary sewerage systems, wh.ch is governed by A.4.3.

A.2.7 Orders Pequiring Furnishing of Bio-assay Services. Where necessary

desirable in order to aid in determining the extent of an individual's
exposure tc concentrations of radiocactive material, the Agency may
incorporate license provisions or issue an order requiring a licensee or
registrant to make available to the individual appropriate bio-assay
services and to furnish a copy of the reports uf such services to the
Agency.

A.3 PRECAUTIONARY PROCEDURES

A.3.1 Surveys.

(a)

(b)

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 radioactive material preseunt.

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 licensee or registrant shall supply appropriate persounel monitoring
equipment to, and shall require the use o. such equipment by:

(1) Each individual who enters a controlled arca 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).
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A.3.2 (a) (2)

(h)

(c)

(d)

(b)

Zor

(2) Each individual under 18 vears o1 ape who enters a controlled area
under such circumstances that he recelves, or 1s likely to receive,

a dose in any calendar quarter in excess ol 5 percent of the appli-

\

cable value specified in A.2.1 (a).

(3) Each individual who enters a high radiation area.
"personnel monitoring equipment” means devices designed to be worn or
carried by an individual for the purpose f estimating the dose
(e.g., film badges, thermol uminescent dosimeters (TLDs), pox ket chambers,
pocket ~osimeters, film rings, etc.).

received

"Radiation area" means any area, accessible t individuals,
there exists radiation at such levels that a major portion of the body
¢ uld receive in any one hour a dose in excess of 5 millirem, or in an
5 consecutive days a dose in excess of 100 willirem.

"High radiation area" means any area, acce ;sible to individuals, in
which there exists radiation at such levels that a major portion of the
body could receive in any cone hour a dose in excess of 100 millirem.

3 Caution Signs, Labels, and Signals.

General. Except as otherwise authorized by the Agency, svmbols prescribed
by this section shall use the conventional radiation caution colors
(magenta or purple on yellow background). The symbol prescribed by this
section is the conventional three-bladed design, as illustrated in
Appendix C of this part. In addition to the content of signs and labels
prescribed in this section, a licensee or registrant may provide on or
near such signs and labels any additional information which may be
appropriate in &lding individuals to minimize exposure to radiation.

Radiation Areas. Each radiation area shall be conspicuously posted with
a sign or signs bearing the radiation caution symbol and the words:
CAUTTON"
RADIATION AREA
High Radiation Areas.
(1) Each high radiation area shall be conspicuously posted with a sign
or signs bearing the radiation caution symbol and the words:

CAUTTON?

HIGH RADIATION AREA

(2) Each entrance or access point to a high radiction area shall be:
(i) Equipped with a control device which shall cause the level of
radiat ion to be reduced below that at which an individual might

receive a dose of 100 millirems in | hour upon entry into the

area; Or

hanger.”
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A.3.3 (e) (2) (ii)

(11) EBguipped with
ously visible or

control devive wh

wd ihle alar i

i Jua il enerplze a conspiocu

poal In sach o manner

that

th

H

individual entering the high radiation area and the licensee or
a supervisor of the activity are made aware of the entry; or

(iif) Maintained locked except during periods when access to the aren
is required, with positive control over each individual entrv.

(3, The controls required by subparagraph (2) ot
idual will be prevented

established in such a

way that no indiv

leaving a high radiation area

(4) 1In the case of a high

radiation ares e:

!

rablished for a ;‘«'l’i\'d ot

]

dayas or less, direct surveillance to prevent unauthorized entry
be substituted for the above controls,

W

(

) Any licensee or registrant may apply to the Agency for approval of

this paragraph shall be

rom

3
54}

"y

)

methods not ineluded in subparagraphs (2) and (4) of this paragraph

for controlling access to high radiation areas.

The Agency will

approve the proposed alternatives if the licensee or registrant

demonstrates that the alrernative methods of

control will prevent

unauthorized entry into a high radiation area, and that the require-
ment of subparagraph (3) of this paragraph is wet,

(6) FEach area in which the

re nay exist radi

rems in one hour at one meter from a se
is used to irradiate materials shall:

ation levels In excess

of

aled radioactive snurrol

y N
that

(i) have each entrance or access point equipped with entry control

devices which shall

radiation levels
only after a cont

radiation level within the area,

exist; permit del

function automatically
individual from inadvertently entering the area when such

to prevent any

iberate entry into the area
rol device is actuated that shall cause the

from the sealed source,

to

be

reduced below that at which it would be impossible for an indi
vidual to receive a dose in excess
prevent operation of the source if

radiation levels
individual in exc
devices required

in the area that
ess of 100 mvem i
bv A.3.3 (¢) (6)

a way that no individual will be p

of 100 mrem in on2 hour;
the source would produce
could result in a dose
n one wur. The entry control
in such
revented from leaving the area.

shall be established

to

an

in

Ipoes not apply to radivactive sources that are used in teletherapy, in radio
iraphy, or in completely self-shielded irradiators in which the source is poth
stored and operated within the same shielding radiation barrier and, in the

designed configuration of the irradiator, is alwa
to any individual and cannot create high levels of radiation in an arca that

A.3.3 (¢) (6) also does not apply to sources
her use nor te nuclear reactor

is accessible to any individual.

from which the radiation is incidental to some ot
generated radiation other than radiation from byproduct, source, or special

nuc lear materials that are used
irradiators.

in sealed sources
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A.3.3 (e) (6) (ii)

(ii)

(iii)

(iv)

(v)

(vi)

(vii)

Be equipped with additional control devices such that upon
failure of the entrv control devices to function as required

by A.3.3 {¢) (B) (i) o} this section the radiation level within
the area, from the sealed source, shall be reduced below that
at which it would be possible for an individual to receive a
dose in excess of 100 mrem in one hour, and visible and audible
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 familiar with the activity
and prepared to render or summon assistance, aware of such
failure of the entry control devices.

Be equipped witl control devices such that upon failure or
removal of physical radiation barriers other than the source's
shielded storage container the radiation level from *he gsource

ghall be reduced below tha: at which it would be pos + for
an individuai to receive a dose in excess of 100 mr one
hour; and visible and audible alarm signals shall b« erated

to make potentially affected individuals aware of the hazard
and the licensee or at least one other individual, who is
familiar with the activity and prepared to render or summon
assistance, aw~are of the failure or removal of the physical
barrier. When *he shield for the stored source is a liquid,
means shall be provided to monitur the integrity of the shield
and to signal, automatically, loss of adequate shie.ding.
Physic=zl radiation barriers that comprise permanent structural
components, such as walls, thar have no credible probability
of failure or removal in ordinary circumstances need not meet
the requirements of A.3.3 (c) (6) (iii).

Be equipped with devices that will automatically generate
visible and audible alarm signals to alert personnel in the
area before the source can be put into operation and in
sufficient time for any individial in the area to operate a
clearly identified control device which shall be installed in
the area and which can prevent the source from being put into
operation.

Be vontrolled by use of such administrative procedure and such
devices as are recessary to assure that the area is cleared of
personnel prior to each use of the source preceding which use

it might have been possible for an individual to have entered

the area.

Be checked by a physical radiation measurement to assure that
prior to the first individual's 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-
vidual to receive a dose in excess of 100 mrem in one hour.

Have entry control devices required in A.3.3 (¢) (6) (i) of
this section which have been tested for proper functioning
prior to initial operation with such source of radiation on any
day that operations are not uninterruptediy continued from the
previous dav or before resuming operations after any unintended

A-15
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A.3.3 (e) (6) (vii)

(7)

interruption, and for which reccrds are kept of the dates, times,
and results of such tests of function. No operations other than
those necessary to place the source in safe condiiion or to
effect repairs on rontrols shall be conducted with such source
unless control devices are functioning properly. The licensee
shall submit an acceptable schedule for more complete periodic
tests of the entry control and warning systems to be established
and adhered to as o condition of the license.

(viii) Have those entry and exit portals that are used in transporting
materials to and from the 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 ation
sources that are carried toward such an exit to automat; :ally
prevent such loose sources from being carried out of the area.

Licensees with, or applicants for, licenses for radiation sourccs that
are within the purview of A.3.3 (¢) (6) of this section, and that must
be used in a variety of positions or in peculiar locations, such as
open filelds or forests, that make it impracticable to comply with
certain requirements of A.3.3 (¢) (6) of this section, and that will
provide at least an equivalent degree of personrel protection in the
use of such sources. At least one of the alternative measures must
{nclude an untry-preventing inti-lock control based on a physical
measurement of radiation that assures the absence of high radiation
levels before an individual can gain access co an area where such

source: are used.

(d) Alrborne Rudiocactiviiy Areas. Each airboine radiocactivity area shall be
conspicuously posted with a sign or signs bearing the radiation caution
eymbol and the words:

CAUTTON?

ATRBORNE RADIOACTIVITY AREA

As used in this part, "airborne radioactivity area" means:

Anv room enclosure, or operating area in which airborne radiocactive
material exists in concentrations in excess of the amounts specified
in Appendix A, Table I, Column I, of this part] or

Any room, enclosure, or operating area in which airborne radioactive

material exists in concentrations which, averaged over the number ol

hours in any week during which individuals are in the area, exceed

25 percent of the amounts specified in Appendix A, Table I, Column I,
of this part.

‘Or "Danger."
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A. 3.3 (F) (3) (i)

(ii1) For containers that do ~ot contain radicactive materials in
concentrations greater than the app’icable concentrations listed
in Column 2, Table 1, Appendix A of this part;

(iv) For containers when they are attended by an individual who takes
the precautions necessary to prevent the exposure of any indi-
vidual to radiation or radioactive materials in excess of the
limits established by the regulations in this part;

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

(vi) For containers which are accessible® only to individuals
authorized to handle or use them, ot to work in the vicinity
thereof, provided that the contents are identified to such
individuzls by a readilv available written record; a~d

(vii) ¥Yor manutacturing and process equipment such as piping and
(4) FEach licensee shall, prior to disposal of an empty uncontaminated

container to unrestricted areas, remove or deface the radioactive

material label or otherwise cleariy indicate that the container no

longer contains radicactive materials.

(g) All cadiation machines shall be labeled in a manver which cauvtions indi-
viduals that radiat. o is produced when the machine is being operatad,

A.3.4 xceptiors from Posting Requirements, Notwithstanding the provisions of

A.3.3:

(a) A room or area is not required to be posted v a caution sign because of
the presence of a sealed source, p.ovided the v level twelve
inches from the surface of the sonrce container .ing does not 2xceed

five millirem per hour.

(b) Caution signs a t required to be posted at areas or roons containing
radioactive materials for periods of less than - ight hours provided that:

(1) The materials are constantly attented duriuz such periods by an indi-
vidual who shall take the precautions necessary to prevent the
exposure »f anv individual to radiation or radiocactive materials in
excess of the limits establishbed in this part, and;

(2) Such area or room is subject to the licensee's or registrant's control.

{¢c) Rooms or other a hospitals are not required to be posted with
caution signs, and . .v0ol ol entrance or access thereto pursuant to
paragraph A.3.3 (¢) is not required, because of the nresence of patients
centaining radioactive material provided that there are personnel in
attendance who will take the precautions necessary to prevent the exposure
of any individual to radiation or radioactive material in excess of the
limits established in the regulations in this pert.

 /
For example, containers in locations such as water-{illed canals:, storage
vaults, or hot cells,
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A.3.4 (d)

(d) A room or other area is not required to be posted with a caution sign,
and contrcl is not required for each entrance or access point to a room
or other area shich is a high radiation area solely because of the
presence of radioactive materials prepared for transport and packaged and
labeled in accordance with regulations of the Department of Transportation.

¢ 5 Instruction of Personnel. Instructions required for individuals working
in or frequenting any portion of a controlled area are gspecified in

section A.6.3.
A.3.6 Storage of Sources of Radiation.

(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 immediate 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
(¢) (1) shall:

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

{2) 1If the package is to be picked up by the licensee at the carrier's
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 from a
carrier's terminal shall pick up the package expeditiously upon receipt
of notification from the carrier of its arrival.

(¢) 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 the radicactive contents, except:

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

Iible of Exempt and Type A Quantities

Exempt Type A

Transport Group Quantity Limit Ouantity Limit
{(in millicuries) (in curies)
I 0.0l o.001
11 0.1 0.050
11 ! 3
v 1 20
v | 20
vi | 1,000
V11 25,000 1,000
\'p(-('i‘ll form 1 20
A-19 101 -
T/ b ol



A.3.7

(d)

(e)

(t)

(g)

i

(c) (2)

(2) Packages containing no more than 10 willicuries of radioactive
material consisting solely of tritium, carbon-14, sulfur-35 or
iodine-125;

(1) Packages containing only radicactive material as gases or in special
form;

(4) Packages contai g only radioactive material in other than liquid
form (including Mc-99/Tc-99m generators) and not exceeding the Type
A quantity limit opecified in 3.7 (e) (1); and

(5) Packages ccataining only radionuclides with half-lives of les:c than
30 days nd 4 t *ai L ~titys of no more than 100 millicuries.

The monitori:e shall ve =:’ormed as soon as practicable after receipt,
but no later thy 'icee w-. after the ~ackage is received at the
licensee's fac’'ii . recived during the licensee's normal working hours
or eighteen ow~s ¥ . eiv a after normal working hours.

If removable raa. . ‘ive ¢ontamination in excess of 0.0l microcurie
(22,200 disintez-at cus per minute) per 100 square centimeters of package
surface is found on the external surfaces of the package, the licensee
shall immediately notify, by 1) telenhone and 2) telegraph, mailgram or
facsimile, the final delivering carrier and the Agency.

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
monitored as soon as practicable after receipt, but no later than three
hours after the package is received at the licensee's facility if received
during the licensee's normal working hours, or 18 hours if received after
normal working hours. If radiation levels are found on the external
surface of the package in excess of 200 millirem per hour, or at three
feet from the external surface of the package in excess of 10 millirem per
hour, the licensee shall immediately notify, by 1) telephone and 2) tele-
gram, mailgram or facsimile, the final delivering carrier and the Agency.

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 Requirement. No licensee shall dispose of any radiocactive material

(a)

(b)

except:
By transfer to an authorized recipient as provided in part C, or

As authorized pursuant to sections A.4.2, A.4.3, A.4.4, or A.2.6.
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A.k.

2

A.4.2 Method of Obtaining Approval of Proposed Disposal Procedures. Any perscn

A4,

(a)

(b)

(c)

(d)

(t')

3

may apply to the Agency for approval of proposed procedures to dispose of
radioactive material in a manner not otherwise authorized in this part.
Each application shall include a description of the radioactive material,
including the quantities and kinds of radiocactive material and the levels
of radioactivity involved, and the proposed manner and conditions of
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 the
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 exposures.

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

Disposal by Release into Sanitary Sewerage Systems. No licensee shall
discharge radioactive materf~l into a sanitary sewerage system unless:

It is readily soluble or dispersible in water; and

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

(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 thau the limits specified in
Appendix A, Table I, Column 2, of this part; or

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

The quantity of any radiocactive 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 limits specified

-

in Appendix A, Table 1, Column 2, of this part; and

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

Tanis section 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 licensee shall dispose of radioactive

material by burial in soil unless:
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A.4.4 (a)

(a) The total gquantity of radiozctive 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

(¢) Successive burials are separated by distances of at least six feet and
not 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, AND NOTIFICATION
A.5.1 Records of 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 fcrms or records shall
be for periods of time not exceeding on2 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 (¢) and A.3.7 (f) and disposals made under
Ab.2, A.4.3, and A.4.4.

(¢) Records of individual radiation exposure which must be maiitained pursuant
to the provisions of paragraph (a) of this section and reccrds of bio-
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.

(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);

™ In the absence of personnel monitoring data, records of the results
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 until the Agency authorizes their
disposition.

~ )
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(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
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 sec.ion.

(h) The discontinuance of a radiation installatiom, or curtailment of certain
activities, does not relieve the licensee or registrant of responsibility
for retaining all records required by rhis section. A licensee or
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 licenseec or registrant shall report by 1) telephone and 2) tciegvam,
mailgram or facsimile to the Agency the theft 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 after he learns of the loss
or theft, make a report in writing to the Agency, setting forth the
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 theft
occurred:

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

(4) Radiation exposures to individuals, ciircumstances 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
a recurrence of the loss or theft of licensed material.

(c) Subsequent to filing the written report the licensee shall also report any
substantive additional information on the loss or ineft which becomes
available to the licensee, within 30 days after he learns of such infor-
mation.
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A.5.3

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 exceed 5000 times the
limits specified for such materials in Appendir A, Table 11, 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
24 hours notify the Agency by 1) telephone and 2) telegram, mailgram or
facsimile 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 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 radiocactive moterial in concentrations which, if
averaged over a period of 24 houis, would 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 affected;
or

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

prepared thot names of individuals who mav 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 anv notification required by 5.3, each licensee shall make
a report in vriting within 30 days to the Agency of:

(1) each r4posure of an individual to radiation in excess of the applicable
limits in A.2.1 or A.2.4 (a) or the license;

(2) each exposure of an individual to radiocactive material in excess of
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.5.4 (a) (3)

(h)

(a)

(b)

(3) levels of radiation or concentrations of radioactive material in a
restricted area in excess of any ~ther applicable limit in the license;

(4) any incideat for which notification is required Ly A.5.3; and

(5) 1levels of radiation or concentratio.s of radioactive material (whether
or not involving excessive exposure of any individual) 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 radiocactive material, including estimates of each
individual's exposure as required by A.5.4 (b); levels of radiation
and concentrations of radioactive material involved; the cause of the
exposure, levels of concentrations; and corrective steps taken or
planned to assure against a recurrence.

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

+5.5 Vacating Premises. Each specific licensee shall, no less than 30 days

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

A.5.6 Notifications and Reports to Individuals.

Requirements for notifications and reports to individuals of exposure to
radiation or radiocactive material are specified in A.6.4 of this part.

When a licensee o1 registrant is required pursuant to section A.5.4 to
report to the Agency any exposure of an individual to radiation or radio-
active material, the licensee or registrant shall also notify the indi-
vidual. Such notice 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.5.7 Reports of Personnel Exposure on Termination of Employment or Work. When

an individual terminates employment with a licensee or registrant subject
to A.3.2, or an individual assigned to work in such a licensee's facility,
but not ~mployed by the licensee or registrant, completes his work agsign-
ment in the licensee's or registrant's facility, the licensee or registrant
shall furnish to the Agency a report of the individual's exposure to
radiation and radiocactive material, incurred during the period of emp loyment
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 individual has been determined by
the licensee or registrant, or 90 days after the date of termination of
employment or work assignment, whichever is earlier.



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

A.6.1 Purpose and Scope. This subpart establishes regei~ gents for notices,

A.6,

(a)

(b)

(d)

(e)

instructions and reports by licensees or regis® .ats to individuals
engaged in work under a license or registration and options available

to such individuals in connection with Agency inspections of licensees

or registrants to ascertain compliance with the provisions of the Act

and regulations, orders, licenses and certificates of registration issued
thereunder regarding radiological working conditions. 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.

2 Posting of Notices to Workers.

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

(1) The regulations in this part;

(2) The license, certificate of registration, conditions or documents
incorporated into the license by reference and amendments thereto;

(3) The operat .ug procedures applicable to work under the license or
registration;

(4) Any notice of violation involving radiological working conditions,
proposed imposition of civil penalty, or order issued pursuant to
the Act, and any response from the licensec or registrant.

If posting of a document specified 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.

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.

Documents, notices 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
particular work location to which the document applies, shall be con-
snicuous, and shall be replaced if defaced or altered.

Agency documents posted pursuant to A.6.2 (a) (4) shall be posted within
2 working davs after receipt of the documents from the Agency; the
licensee's or registrant's response, if any, shall be posted within 2
working days aiter dispatch from the licensee or registrant. Such
documents shall remain posted for a minimum of 5 working days or until
action correcting the violation has been completed, whichever is later.
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A.6.3

A.6.3 Instructions to Workers. All individuals working in or frequenting any

portion of ¢ restricted area shall be kept informed of the storage,
transfer, o: use of sources of radiation in such oortions of the
restricted area; shall be instructed in the health protection problems
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, the
applicable provisions of these regu.ations, licenses, aud certificates
of registration for the protection of personnel from exposures to
radiation or radiocactive 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
instructed i‘n the appropriate response to warnings made in the event of
any unusual occurrence or malfunction that may involve exposure to
radiation or radioactive material; ana shall be advised as to the
radiat’ 'n exposure reports which workers shall be furnished pursuant to
A.6.4 (b); and shall be instructed in the potential hazards of prenratal
exposure to radiation. The extent of these instructions shall te
commensurate with potential radiological health protection problems in
the restricted area.

A.6.4 Notifications and Reports to Individuals.

(a)

(b)

Radiation exposure data for an individual and the results of any meas:re-
ments, analyses, and calculations of radioactive material deposited o:
retained in the body of an individual shall be reported to the individual
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
registrant pursuant to Agency regulations. Each notification and report
shall: be in writing; include appropriate identifying data such as the
nae of the licensee or registrant, the name of the individual, and the
individual's social security number; include the individual's exposure
information; and contain the following statement:

"This report is furnished to you under the provisions of
Rhode Island Rules and Regulations for rhe Control of
Radiation, subpart A.6. You should preserve this report
for further reference.”

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

records mainta. 1ed by the licensee or registrant pursuant to A.5.1 (a)
and (¢).
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A.6.4 (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 after the exposure of the individual
has been determined by the licensee or registrant, whichever is later;
shall cover, each calendar quarter in which the worker's activities in-
volved exposure to radiation from radicactive material licensed by, or
x-ray equipment registered with the Agency; and shall include the dates
and locations of work under the license or 1egistration 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
report to the Agency any exposure of an individual to radiation or radio-
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 s time not later than the transmittal to the
Agency.

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

(a) Each licensee or registrant swall afford to the Agency at all reasonable
times opportunity to inspect materials, machines, activities, ' acilities,
premises, and records pursuant to these regulations,

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

(¢) 1If, 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 wcirers' representative an opportunity to accompany the inspectors
during the ianspection of physical working conditionms.

(d) Each woikers' 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.

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

(7) With the spproval of the licensee or registrant and the workers' repre-
sentative an individual who is not routinely engaged in work under control
of the liceusee or registrant, for example, a consultant to the licensee
or registrant or to the workers' representative, shall be afforded the
opportunity to accompany Agency inspectors during the inspection of
physical working conditions,
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A.6.7 (c)

(C)

No licensee or registrant shull dischscge or in any manner discriminate
against any worker because such worker has filed any complaint or
instituted or caused to be instituted any proceeding under these regul-
ations or has testified or is about to testify in any such proceeding

or because of the exercise by such worker on behalf of himself or others
of any option aftorded by this part.

A.6.8 Inspections Not Warranted; Informal Review.

(a)

(b)

I1f the Agency determines, with respect to a complaint under A.6.7, that
an inspection is not warrante. Lecause there are no reasonable grounds

to believe that a violation exists or has occurr.d, the Agency shall
notify the complainant in writing of such determination. The complainant
may obtain review of such determination by submitting a written statement
of position with the Director of Health who will provide the licensee or
registrant with a copy of sucl statement by certified mail, excluding,

at the request of the complainant, the name of the complainan.. The
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 certified mail. Upon the request of

the complainant, the Director of Health may hold an informal conference
in wnich the complainant and the licensee or registrant may orally
present their views. An informal conference may also be held at the
request .f the licensee or registrant, but disclosure of the identity of
the complainant will be made only following receipt of written avuthorization
from 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
or registrant a written notification of his decision and the reason
therefor.

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 in writing of such determination. Such determination shall
ye without prejudice to the filing of a new complaint meeting the
requirements of A.6.7 (a).

A.7 COMPLIANCE PROCEDURES

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

A.7.1 Notice of Violation.

(a)

(b)

if, upon inspection or investigation, the administrator or his authorized
representative finds that o registrant or licensee has violated any of
the provisions 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.

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 condition alleged to have been violated.
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(c)

Each Motice of Violation shall require & consent agreement, whereby the
registrant or licensee shall provide a written response to the Agency
within ten days of the service of the Notice ol Violation. The response
shall specify the corrective actions which the registrant or licensee
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 implement¢ , no further action will be taken.

A.7.2 Order of Abatement. If, upon inspection or investigation, the adminis-

(a)

(b)

(c)

trator or his authorized representative finds that a registrant or licensee
has violited any of the provisions of the Act, these regulations, or any

rules, orders or conditions imposed pursuant to the Act, or a consent
agreement, he may issue an Order of Abatement. Also, if a registrant
licensee fails to respond wiihin ten days to a Notice ol Violation, thi

Agency may issue an Order of Abatement.

or

Each Order of Abatement shall describe the nature ol the viclatfon(s),
including a reference to the provision(s) of the law, regulatior, rule,
order, condition, or consent agreement alleged to have been violated.

Each Order of Abatement shall fix a reasonable time for the ab:tement of
violations, which time shall not be later than ten days from the date 0
vervice of the order.

Each Order of Abatement issued under this section shali be prominently
posted so as to be conspicuously visible to employees and patrons of the
licensee or registrant.

A.7.3 Emergency Authority.

(a)

(h)

(a)

(b)

(c)

Whenever the administrator finds that an emergency exists requiring
immediate action to protect the public health or welfare, he may issue
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.

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

An order may be issued for mmediate suspension ol a registration or
license, or a portion thereof, as necessary to remove an immediate threat
to the health or safety of a registrant'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.

An order for the modification of a registration or lice se, in whole or
in part, may be issued as an enforcement sanction, when it is determined
that a registrant's «r licensee's operations or ac.ivities must be
limited or modified to protect the health, safet' or interest of the
registrant's or licensee's employees or the pub.ic.

An order mav be issued to revoke a registration or license when
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APPENDIX A
CONCENTRATIONS IN AIR AND WATER ABOVE NATURAL BACKGROUND

/[See notes at end of appendix/

Table | “Jable 11
Element Column 1 Column 2 Crlumn 1 Column2
(atomic number) Isotopel Air Water Air Water
(uc/ml) (uc/ml) (uc/ma’  (uc/ml)
Actinium (89) Ac 227 s w5712 exio7 gx10-'*  2x107°
1 axio”!l gxie”? gx10713  3x1074
Ac 228 S  8xio-8 31073 3x10°% 9X10->
1 2x10-8 31073 6X10~ 9x10°>
Americium (95) An241 s ex107}2  ixi07 2x10713  axio-
I 1x10-10  gxj0-4 ax10~1? 2%10°°
An 242 m S  6x10-12 1x10°4 2x10-13  ax10°®
1 3x10-10 3x10°3 9x10-12 9x10-°
An 242 S 4x10°% ax10°3 1x10-2 1x10° 1
i sx1078 ax10-3 2x10-9 1x1074
Am 243 S ex10°12 1x10-4 2x10°13 4X10°
1 axi10-10  gxio? axto'12  3x10-%
Am 244 S axa0© 1x10- 1 1x1077 531073
I 2x10°° 1x10- 4 sx10”’ 5x10°3
Antimony (51) sb 122 S 2x10°7  8X10° ex10")  3x:07)
I 1x10° gx10°-4 5x10°7 x10°°
Sbh 124 s 2x10°7 7x10°% SX10° 2%10°2
1 2x10°8 7x10-4 x10710  2x107°
Sb 125 S SX10T]  3X10T) 2x1078 ix10°4
I 3X10 STl ox10°10  1x107¢
Argon (18) A 37 Sub? 6X10°3 - IXI0? * cene
A 4] sub 2x107° Dyamtiy ax10”8 s
Arsenic (33) As 73 s 2X107. 1X107° 7%x10°8 sx10”4
1 ax107’ 1X107 % 1x10°8 5X10°%
As 74 s  3sx107/ 2X107> IX!U'S 5X10
I 1xio o 2X10 4x1n'q 5X10°7
As 76 S 1X10 6X10 axiv e 2X10 °
1 o1xi10”/ 6x10-4 3x10°2 2x10°°
As 77 s  sxi10°’ 2x10-3 2x10°8 8X10-2
1 axi0”/ 2x10°3 1x10°8 £X10°2
Astatine (85) At 211 S 7Xx107° §X10™" 2x10-10  2x107°
1 3x10°8 2x10°3 1x10°? 7%107°
Barium (56) Ba 131 s ixi10°° 5x10°3 4x10°8 2x1074
1 4x107] s, m10-8 2xae!
Ba 140 S 1x10:é sxlu‘a 4X10 3x10';
1 4x10 7X1077 11077 2x10°°
Berkelium (97) Bk 249 s oxi0-iV 2x1073 x10°}! exio™?
10T, 2a0T,  4x0Ty 6X1o]
Bk 250 S 1X107 6x10°7 5X10° 2x1074
I oax107° 6X10-3 ax10°8 2x1074
Berylliwa (4) e 7 s  ox107° 5x10° 2 2515”7 2x10°3
I 1x10°° 5X10°7 4x10-3 2X10°°
A-133
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APPENDIX A
CONCENTRATIONS IN AIR AND WATER ABUVE NATURAL BACKGROUND

/See notes at end of appendix/

Table I Table 11
Elgnent ) Colunn 1 Column 2 Column 1 Column
(atomic number) Isctope Al water Air Water
{uc/ml) (uc/ml) {uc/ml) (uc/ms )
Bismuth (83) 8i 206 S 207 1aol}  exi0Ty  4xi072
I 1x10‘; 1X10 |, 5X10° 4X10 .
Bi 207 S 2X10~ 2X1073 6X10°7,  6X10
I 1x10‘g 2X107% 5X1070 6X107C
Bi 210 S 6X10~ 1X10 2X10” 4X107°
I ex10°9  1xa073  axetl0 4x1073
Bi 212 s 1X107 ] 1X1075 3X107 g 4X107,
| 1 2X10~ 1X10 7X10° 4X107,
Bromine (35) Br 82 s 1X10" . 8X10 4X10 3X10
A I X107/ 1x1073  6X1077 ax10~>
Cadmium (48) €s 109 s 5x10°8 5X10™> 2x1077 2x10”4
I 7x10‘g 5X1077 3x1o'; 2x1074
Cd 115m S 4X10" 7X10° 1X10° 3X10°2
1 ax10°8  7a07f waoly  sxw0;
cd 115 s 2r10-] 11073 8X107¢ 3X107¢
. I 2X10 | 1X10° 6X10° 4X10°
Calcium (20) Ca 45 S 3X107" 3x10~4 1x10'g 9x10‘§
I 1x10°7 5X10°3 4X10° 2X10”
Ca 47 S 2x107’ 1x10'§ 6xlu‘g sxxo‘g
I 2X107: 1X10° 6X10~ 3X10~
Californium (98) Cf 249 S 2x10°3%  1x107 sx10-}4  4x10-®
I 110730 7viomd 310712 2x107?
Cf 250 S 5x10°12 40" 2x10-13 1X10°°
. é 1x10';? 7X107% 3x10“i§ 3x10-g
2 2x10°12  1x10° 6X10~ 4X10°
1 1x10°10  gx10™¢ 3x10-12  3x10-
Cf 252 S 2x10°1*  7x1074 xi0713  2xi07d
1 1x10'i° 7x10'§ 4x1o*§f 2X10°5
Cf 253 s 8x10-19  4xi0” 3%10~] 1x10-4
I gx1o™ Y  ax1073 x10°1t  1vi0-¢
Cf 254 S sx10-12  4x10°®  2x10713  1xi07)
1 sx10-12  ax10°®  2x10-13  1x107/
Carbon (6) C 14 s 4x10’§ 2X10°° 1X10~7 gx10-4
(€0,) Sub §X107° | cecees 1IX10°Y ceenae.
Cerium (58) ce fa1 S ax10-7  3x10-3  2x0°%  ox10°3
I 2x19°7 3X1U'z SXIO'g 9x10-3
Ce 143 8 3x107/ 1X10-3 9X10" 4X10°3
I 2X10~’ 1x10°3 7X10-° aX10°°
Ce 144 s 1x10-8 3°10-4 3xic-10  ix10-°
_ I 6X10'§ 3x10-4 2x10-10  1x10°%
Cesium (55) Cs 131 s 1X10" 7X19°2 4x10~7 2x10°3
A-34 R
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CONCENTRATIONS IN AIR AND WATER ABOVE NATURAL BACKGROUND

/See notes at end of appendix/

Table 1 Tab'e I1
Element Column I Column 2 Columr 1  Column 2
(atomic number) Isoto e1 Air Water Air Water
P ,
{uc/ml) ‘uc/ml) {uc/ml) (uc/ml)
-6 I - -4
I 3X10 3X10” 1X10 9X10
Cs 134m S 4x10°% 2x10°1 1X10"° 6X10™3
I 6X10~ 3X107¢ 2X10~ 1X1077
Cs 138 S ax10°8  sx1073 1X107%  9x10
[ 1X10°2 1X1073 4x10'§° 4x1077
Cs 135 S 5X10~7 3X10"° 2x10"8 1X10"
I 9x10-% 7X10°3 bAlh-: 2X107%
Cs 136 S 4X10" 2X10™3 1X10° 9X10">
I 2x1n”’ 2X10°3 6x10-2 6X10™>
Cs 137 s cxlo'g 4x10‘§ leo’fo 2X10°3
I 1X1077 1X10™ 5X10° 4X10~2
Chlorine (17) Cl1 36 S 4x107/ 2x1073 1x10°8  8x1072
I 2X107¢ 2X10°3 8X10‘§0 6X10°>
Cl 38 S 3X10° 1X10°¢ 9x10~ 4X10-
I 2x10°% 1X10°2 7x10-8  axi07?
Chromium (24) cr 51 S 1x10'2 5X1072 4x10'; 2x10°3
I 2X10° 5X10° 8X10- 2X10"
Cobalt (27) Co 57 s 3x1078 2X10°2 1x10~7 sxxo’:
I 2107 1X16°% 6X10°7 4X1073
CoS8m S 2X10-3 8X10"% 6X10" 3X10~
1 9x10°®  ex10-2 3x1077 2x10°3
Co 58 s 8X10" ax103 3X1073 1x10-4
1 5X10°2 3X10° 2X10~ 9x10°°
Co 60 s 077 1oy waed  sxa07?
I 9x10~? 1X107> sx10729  3x1077
Copper (29) Cu 64 s 2X107% 1x1073 7X107g 3X1073
‘ ) » "~ - Y -
| 1X107, 0 6X107g 4X1077,  2X107¢
Curium (96) Cm 242 s 1X10710 7X107; 4X10 2X10
1 210710 7x10 6x10°12  3x107°
Cm 243 S 6X107 1X1075 20713 saod
I 1X10~ 7X10° 3X10° 2X10~
Cm 244 s 9X107 8 2x10-4 3x10‘i§ 7%10°°
I 1X100,;  8X107% 1077 3X107¢
Cm 245 S 5X10 1X10~ 2X10~ 4x10°
-10 - - -
I 1x1074%  gxi0* axio}? axio”d
Cm 246 S 5X10712  1X107) 2x107};  ax10°®
1 1x10°2Y  sxi0” 4x10 3X10°°
Cm 247 S sxx)'la 1X107} 2x10’i§ 4x10-6
T 1x10-1 6X107¢ 4x10” 2x10°3
Cm 248 S ex10-1%  1x10” a0t axio0?
I 1X10 4X107° ax10-13  1x107°®
A-35
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CONCENTRATIONS IN AIR AND WATER ABOVE NATURAL BACKGROUND

/See notes at end ot appendix/

Element vy Td?fb Table I1
; oiumn - y 2
(atomic number) IsotOpel s Column 2 Column 1 Column 2
{ ;r it Air Water
uc/ml (uc/m ‘
) (uc/mi (uc/ml) (uc/mi)
C ( . -S .
m 249 ? ‘lxlb<; (,-,l’_‘\,"-; AXIO--/’ -XIO-S
Dysprosium (66) Dy 165 S ‘XAU-n SX10° 4X10~ X10~3
1 %‘1“_h X103 3 Ty 4x10-4
2X1072 1X10™° tie nul) ppi
Dy 166 S 2X10" 1x10°3 sxig-d 4X10°C
» | i 2 ) 4 10"
Einsteinium (99) Es 253 : 2X10 1X10°% 7%10°? X:U~5
253 (S leo-l“ o | ‘-:~~11 4‘.(] -
I 6X10-10  7x10-4 S X107
Es 254 m S 5x10-9 103 :ii?-ié 2X107°
0= o SH%Y 2X10°
Es 254 é ferar] SX1077 2X107 3 ‘tig's
x 10734 axa07i  exa0l3 1xie-S
1X10~ 4x10° 0742
Es 255 . . X10 4x10° %4 1X10°2
255 7 SXIU_ig SA;U'J 2x10°H 3i}8-5
Erbium (68) Er 169 S 2?%3'7 2:%523 1*1»‘é1 3xiu'§
I ax10-7  3x10°3 XIC g 9X10Tg
i - X.LI E = -
Er i71 S 7X1077% 3%x10°3 i;iS-s QX19_
Europi.m (63) Zu 152 ; ey 3%107% 2X107% }iig'a
(T/2=9.2 hrs)1 eio"7 201073 1X1077 ex1075
Eu 152 S f;id-s 4*1”~§ 1X10™" 6X10™>
o) - ; 0_g 2X107: -10 (10"
(T/2=13 yrs) 1 2x107° X10°3 4X1077 0 8X107Y
Eu 154 S ax10-2 i 6X10” 8X10°7
y opi X107 4 1X107 10 2X1077
Eu 155 : 8 e 1 A0 2X1077
5 QXU,"S 6X (;'3 3(1(1'9 o 4
- I 7 g o : 3 2X10°
Fermium (100) Fm 254 S b;iz‘g ixlv_% SXIU'; 2X10'4
6X107 X107 2X10° (10°4
Fm 255 - ’X10_ 4x10°7 2x10~2 i
mn 25 S 2x10°8 X163 ;\1~_10 1X10°%
I > ‘-8 A o AL ~ SRIU_D
Fm 256 S 3107 IX1072 X100 3X107
SX1i0 - -7
I 3x16-2 B & 1x10 9v10
Fluorine (9) F 18 p S:ib‘ gl 6x10-11  oxi0°7
o _ I 3x10°° - +X10°4 8X10~
Gadolinium (64)  Gd 153 S o TR MRS 5X10~%
- x10-3 6X10° 3 8x10~? 2x10-4
» - 6X10 3 -9 . -4
Gd 159 5 $X10" 3 X10 2x10
T 4xio'7 2X1073 2x10°8 8X107°
Gallium (31) Ga 72 S 2118-7 f:}U-S IXIU': 8X10°2
-7 Xiv K 5
Germanium (3 . 1 2X10 1X10"3 ey st
(32) o - o A 1X1073 6X10°7 4x1077
" B SX10- 4x10°! 2x10°°
6X10 5X10 * 3 -7 U s
2X10 2X1077
A-36
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CONCENTRATIONS IN AIR AND WATER ABOVE NATURAL BACKGROUND
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Table | Table 11
Elgnnt Column 1 Column 2 Column I Column 2
(atomic number) Isotog. Air Water Air Water
(uc/ml) (uciml) (uc/ml) (uc/ml)
Gold (79) Au 196 S 1xlu'f 5X10 ax1078 2x10':
I 6X10~! 4X10°3 2x10-8 1X107¢
Au 198 S 3x10°7 2X1073 1X10™ 3 5X10°7
I 2X10_¢ 1X10°3 sx1o'; sxlu‘j
“v1n” L -5 o
Au 199 S 1X107 5X1073 4X107¢ X107
I 8X10~) 4X10°3 3X10 2X1072
Hafnium (72) HE 181 S ax10™% 2X10°° 1X1073 7X1077
1 7X10°53 X107 3X10_ 7X1077
Holmium (67) Ho 166 S 2X10_- 9X10_, 7X10 sxlo‘;
I 2X10 9xX10 6X10 3X10°%
Hydrogen (1) H 3 S 5x10°° 1X107] 2x1077 3X10°
1 5X10”3 1X10 2X1077 3X107°
Sub 2X10_¢ i pug FETL) J—— -
Indium (49) In 113 S 8X10_ 4X10°5% 3X10° . 1X1072
I 7X10°. 4x10_, 2X10~7 1X1077
In114@ S IX10Tp  SX10Tg  4X10T), 2X107¢
I 2X10_¢ 5X10 ., 7x10‘8 2X10_,
I S - 10" - -
In 115 5 2X10_¢ 1X1073 8X107¢ 4X107,
I 2X1075 1X107% 6X10_g 4X10
In 115 S 2X10 ¢ 3X10°5 9X10~ 9x10'g
I 3X107g 3X10°; 1x10°7,  9x1073
lodine (53) I 125 S 5X10° 4X107° 8X10 ¢ 2X107,
I 2X107] 6X10” 2 6X1077;  2X10_,
[ 126 X102 i !
i1 ? 8X1077 5X1073 9X10_g 3X107,
3X10 a 3X10°: 1X10 11 9x10 8
1 129 S 2X107 7 1X107% 2X10° 6X10~
1 7X107g  6X10: 2x1077,  2x1073
1131 S 9X10 "2 6X10 1X10_g 3X107¢
1 3X10_, 2x1073 1X10" g 6X10_,
1 132 S 2X10_. 2X1073 X107 8X10_4
I 9X10” ¢ 5X107 3X1070 2X10_
I 133 S 3X10 5 2X10°, 4X10° 1X10°
I 2x10°" 1X10 % 7%10-2 4X107
I 134 S 5X107] ax10" 6X10°2 X107,
I 3X1075 2X10:; 1X10_g leO:b
I 135 S 1X107; 7X10 5 1X10 g 4X10”¢
1 4X10 2X10°3 1X10 g 7X107,
Iridium (77) Ir 190 s 1X1079 6X10 4X10_g 2X10_4
I axiv . 5%1073 1X10_, 2X10
Ir 192 S 1X10" 1X10 4X10 | 4x10”
~ -3 -10 -5
1 3X10 1X10 9x10 4X10
A3
1

™

I

o~



APPENDIX A
CONCENTRATIONS IN AIR AND WATER ABOVE NATURAL BACKGROUND

/See notes at end of appendix/

Table | . Table 11
Element Column 1 Column 2 Coiumn 1 Column 2
(atomic number) Isotope Air Water Air Water
(uc/ml) (ug/ml) (uc/ml) (uc/ml)
Ir194 S aa0”)  waod  exod o
1 2X1075  9x107) 5X1077 3X107;
Iron (26) Fe 55 s 9X107 ¢ 2X1073 3078 8x107;
I X107 7X107% 3107 207
Fe 59 S 1x107/ 2X10 3 SX10Tg  6X1073
I 5X1078 210 2x10°3 5X10"
Krypten (36 Kr 85 m Sub  6X10°°  ----.- T
Kr 85 Sub  1X10°% - 3XW0Tg  emeeee
Kr 87 Sub  1X1078  ------ &X10_g  emeee
Kr 88 Sub  1X10TD  ----- ; 20T, meeee
Lanthanum (57) La 140 S 2X107 7X1073 5X10° 2x1072
I 1X107¢ 7X10° 4x10'§ 2X1077
Lead (82) Pb 203 s 3X10 ¢ 1X10 5 9X10”¢ 4x10”,
I X107, 1X107 6X10°F,  4X107)
Pb 210 S IX107 0 4X107¢ 4X10772 1x1o‘;
I 2Xx107g"  5X107} 8X107,0  2X107¢
Pb 212 S 2X107¢  6X10° 6X107, 0 2X107¢
I 2x1077 sxxo'g 7X10g 2x1077
Lutetium (71) w177 S 6X107;  3X10° X107, 1X10°%
I 5X10 3%10°3 2X1073 1X107¢
Manganese (25)  Mn 52 s 2x107  1x107} X101 3X10
I 1x10°7 9x10” 5X10 3%10°3
Mn 54 5 ax10-7 4x10-3 1x10-9 1x10-4
I 4x10°8 3%10°3 1x10-9 1x10-4
Mn 56 s 8x10°7  4x10-3 3x10-8 1x10-4
1 sxi0-7 3oty 2xi0-8  1x107%
Mercury (80) Hg 197 m S 7X10" 6x10-3 3X10” 2x10-4
1 8x10:7  sx1073  3x10°8  2x10°¢
Hg 197 S X107, exi0-3  ax1073  3x10%4
I 3X107¢ 1X107¢ 9X107 5X10°
Hg 203 S X107 5X10° X107 2x10°3
I X077 3X1073  4x107p  1x1074
Molybdenum (42) Mo 99 s 7X10" 5X1 3x10-8 2X10"
1 ax10-7 1x19°3 7X10° 4x10-%
Nendymium (60) Nd 144 $ cx1o‘1é 2xzo'§ 3x10-32 7X1073
I x073%  axao’y  xaonpl exael
Nd 147 S ax107  2x10° 1X10 6X10°
1 2x10" 2x10°3  8x1073  6x10-5
Nd 149 S 10 sxi073  exa07g  sx1074
I 1X10 8X10° 5X10" 3X10°
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/See notes at end of appendix/

" Table 1 Table II

Element Column 1 Column 2 Column 1 Column 2

(atomic number) Isotope Air Water Air Water

(uc/ml) (uc/ml) (uc/ml) (uc/ml)
Neptunium (93) Np 237 S ax10732  oxj07° 110713 3x1076
I 1x10°10  gxj0-4 ax10-}2  3x10°5
Np 239 S ex10”7  ax07?  3x107 1X107

I 7X10°7 4X107° 2X10° 1X10~
Nickel (28) Ni 59 S SXIO'; 6X10™3 2x10-8 2x1074
I 8X10~ 6X10™¢ 3x10°8 2x10°3
Ni 63 S 6x10°8  sx1073 2x10-%  3x107%
I 3xw'7 2X10°¢ 1X107 g 7x1o‘:

N1 65 s 9X10" 4X10" 3X10° 1X10"
I 5X10°7 31073 2x10°8 1x10~4

Niobium (Colum- =

bium) (41)Nb 93 m S 1X107 1X10~2 4x10:3 4X107%

I 2x10°’ 1X10°¢ 5X10 4X10~
Nb 95 S 5X10~/ 3x10-3 2x1o‘g 1xxo':
I 7] sxw073 3x107) 1X107

Nb 97 S 6X10° 3X10°¢ 2X107° 9Xx10-
I sxxo-g 3X10°° 2x10-7 9x10~4
Osmium (76) Os 185 S 5X10” ¢ 2X10° 2x10'g 7X107°
1 sxlo's leo-g 2X1077 7X10"5
Os 191 m S 2X10” 7X10° 6X10 3X10°3
1 9x10'g 7X1072 3x10'; 2x1073
0s 191 S 1X10° sx1o‘f 4X)0 2X1075

I 4x10-7  sx107: 1x10°8  2x10°
0s 193 S ax10”’ 2x1073 1x10-3 6X10”2

I 3X10~7 2X107> 9X10" 5X10~
Palladium (46) Pd 103 s 1x10°° 1X10~2 sx10°8 3x1074
I 7X10°° 8x10-3 3x10°8 3x10°4
Pd 109 S 6X10~7 3X10~ 2X10-8 9X10-5
I 4x10-7 2x10°3 1X10 g 7X10-5
Phosphorus (15) P 32 S 7%10"8 5X10 2X10° 2x107°
I 8x10-8 7x10’§ 3x10°9 2X10-5
Platinum (78) Pt 191 s 8X10™] 4x10” 3x10‘% 1x1074
1 6X107’ 3x10°3 2X10° 1x1074
Pt 193m S X107 3x1073 2x10°’ 1X1073

I 5X10 3X107° 2X107 . 1X10°
Pt 197 m S 6x10°6 3X107> 2x10~7 1X1073

I sx10‘g 3X10-2 2X107 ¢ 9X10"
Pt 197 S 8X10~ 4x10" 3X10" 1x1074
I oxlo‘zz 3x10°3 2x10°8 1104
Plutonium (94) Pu 238 S 210717 1X1073 7x10°14  5x307°
1 3X10715  8X107 ix10-12  3x1072
Pu239 S 2x10° 1X107;  6x107.0  5x10°°
I ax10°1!  sx10° 1x10°32  3x10-5
Pu 240 s 2x10-1¢ 1x10-4 6x10°14  s5x10°6

A-19
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Table I Table 11
' Element , Column 1 Column 2 Column I Column 2
| (atomic number) Isutope Air Water Air Water
(uc/ml) (uc/ml) (uc/ml) (uc/ml)
' I ax1o0-1} 8x1073  1aoT}y Kol
Pu 241 S 9X10” 7X10°3 3X10 2X10™,
1 ax10°8 4x10"2 1x1¢"2 1X10°°
' Pu242 S 1073 x0T exaollS SX10TC
I 4x10 9x107" 1X197 o * 3X107°
Pu 243 S 2x10°6 1X10-2 6X10" 3%107%
1 21075,  1x1 7 8X1077,  3X107
Pu 244 S 210717 1XiCTy 6X107)5  4X107¢
1 3X10° 107, 1X107 " 1X10°2
Polonium (84) Po 210 S sx10-10  2x1077 2x10731 - 7xa07¢
' i 2107 8X10° 7x10°12  3x10°
Potassium (19) K 42 s 2X10 9X10™3 7x10-8 3X10°7%
1 1x1077  exi0™  axi0l) 20077
Praseodymium (59) Pr 142 S x107]  oxa0zf  7xa0Ty 31077
l I 2X107 9x10", 5X10° 3%10°3
Pr 143 s 3X107 1X1073 1x10°2 5X10°2
1 2X10~ 1X10 6X10° 5X10°
. Promethium (61)  Pm 147 S 6X107 6X10~3 X107y 2X107
I 1107, 6X10”3 3X10° 2X10_
Pmn 149 S K107, 1X1073 1X107g  4x107¢
I 2X107 1X10 8X10 ..  4X107]
. Protoactinium (91) Pa 230 S X10770 7XI0T eX10TY 2X10_,
1 8X107)0 X107 310015 2X10°
Pa 231 s 1X10712  3X10 4X10 ox10-7
I 1X1072 8x10-4 axr0-12  2x10_,
Pa 233 S 6X1077 4x1ot; 2X10 g 1X10_,4
| I 2X107¢ 5X10°; 6x10_,  1X10_,
Radium (88) Ra 223 S 2X10_,4  2X107) 6X107 .  7X10_
. 1 a0 ixoTt sxwoid o axio
Ra 224 S SX107'  7X10Ty x0T 2x1077
1 7X107 7 2X10° 2x10° 5X10°°
Ra 226 S sotllaxio]  saei? 3x0e
I 5X107y;  9X10_5 2Xx10715  3X10_¢
Ra 228 S 7X10 8X10_, 2X10 5 3X10_¢
I 4x10° 7X10 1X10° 3X10°
l Radon (86) Rn 220 S x10~7  eeeee 7T -
' dasws . sssmsd | sssskes | benekie
_ m 222Y s wo0' 8 ... 3 3X1003  -eeesg-
Rheniua (75) Re 183 S 078 20077 x0Ty ex107)
I 21077 8X10° 5X10° 3x10-2
Re 186 S ex10”7  3x0°3 202§ 9x10
l I 2x10”" 1X10 BX10 5X10°°
A=40
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CONCENTRATIONS IN AIR AND WATER ABOVE NATURAL BACKGROUND

[See notes at end of appencix/

Table | Table 11
Element i Column 1 Column 2  Column 1 Columm 2
(atomic number) Isotope Air Water Air Water
(uc/ml) (uc/ml) (uc/ml) (uc/ml)
Re 187 s 9x10°8 7X10"2 3x10~7 %10
1 51077 4x10”°  2x07y  2x073
Re 188 s 4X10 2X10° 1X10°° 6X10~>
1 2x10°7 9x10~4 6X107¢ 3x10°3
Rhodium (45) Rh 103 m S 8X10~3 4x107+ 3X10° 1x10~¢
I 6X1073  3x107;  2x107§  1x10-2
Rh 105 s 8X10”, 4x10°7 3X10_g 1X107,
I 5X16 3X107% 2Xx10 1X10~
Rubidium (37) Rb 8¢ s 3xxo‘; X107 1x10'g 7xxo'§
I 7X10° 7X107% 2X10° 2X10°
Rb 87 s sX10-] 1073 2x107§  1x107
I 7X10 5X10 2X10° 2X10~
Rutheniuz (44) Ru 97 g x10°8 1x10°2 8X10 > ax10”*
I X109 1073 ex10Tp  2N0T¢
Ru 103 S 5X10~ 2X10 2X10° 8X10~
1 8x10°8 2X1077 3X1073 axxo‘f
Ru 105 S 7x10°’ 3X10°; 2X10° 1X10~
I 5X1077  3x107  2x1003  1x1074
Ru 106 s 8X10" ax10-4 3X10 1X10-3
1 6X10~° 3x10~4 2x10'ig leo'g
Samarium (62) Sm 147 s 7x10'ié 2x10'§ 2X107;5  6X107
I 3X10" 2X10° 9x10~ 7X10°
sm 151 S 6X107>  1x1072 2x10'§ Axlo':
1 1X10 1X10°¢ 5X10° 4x10”
Sm 153 s 5X10"7 2X107° 2x1078 8x10°5
I 4x10~’ 2X10°3 1x10°8 8Xx10°>
Scandiua (21) Sc 46 s 2x10°7 1X10°3 8x10~° 4x10-3
1 1077 1x1073  sx10-30 a0
Sc 47 s 6X10™", 3X10° 2x10-8 9x10-3
I 5X107 3X10°3 2x10'g 9X10~>
Sc 48 s 2X10° 8x10-4 6X10~ 3X10°2
I 1xxo'z 8x10-  sxi0y 3073
Selenium (34) Se 75 S 1X10” 9X10 4x10 g 3X10
I X107 8x103  ax10l,  3x100
Silicon (14) si 31 s 6X10 3X10°% 2X107¢ 9107,
I 1X1075 6X10_5 3X10_g "X10_,
Silver (47) Ag 105 s 6X10 "¢ 3X10_5 2X10"g X107,
1 8X10”, 3X107 3X10_g 1X10°¢
Ag110m S 2X10 9X10 7X10 3X10
I X107, oxi074 073’ 307
Ag 111 5 X107, 10Ty IX10Dg X072
I 2X1075 1X1073 8X10 g 4X10”¢
Sodium (11) Na 22 S 2X10 1X10 6X10° 4X10°
1 ox107¢  9x107y  3x10730  3x107
Na 24 S 1X10 6X10° 4X10° 2X10°
A-4 ]
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APPENDIX A

CONCENTRATIONS IN AIR AND WATER ABOVE NATURAL EACKGROUND
LS.OO notes at end of appv.-’t-dxy’
Table 1 Table 17
Element Column 1 Column 2 Column Column 2
(atomic number) [sotope Air Waier Arr hater
(uc/ml) {uc/ml) (uc/ml (uc/ml)
- i

I 1X10 X10™° 5X1077 3x10°°
Strontium (38) Sr8m S 4X10°5 2x10"! 1x1n ¢ 7X10-3
I 3x10°5 2x10-1 1x10°8 x10-3
Sr 85 S 2x10-7 3x10"3 8x10" 1x10"4
I 1X10~ X10°3 1X10 "7 2x10-4
Sr 89 s 3x10-8 3x10°9 3x10730  3x30°0
I 4X}O‘3 8x10-4 11077 3X10°3

Sr 90 S 1X10~ 1X10°2 3x1 ' 3x10°
I SX10 1X10°3 2X10-4 4X1072
Sr 91 S 4x10-7 2X10°3 2x10-8 7X10 "2

I 3x10°’ X10°2 9x10-9 5X10

Sr 92 S 4x10°’ 2X1 2X10°° TX10°
I 3x10°/ 2X1 1X10°8 6X10°3
Sul fur (16) S 35 S 3x10°! 2X10 "2 9X 1 6X10°2
I 3X10~ 8x10~> 9x10°? 3X10°
Tantalua (73) Ta 182 S 4x10‘g 1X10 ; xxlu‘;\ ax10-?
I 2X10” 1X10" 7x10°1Y  4xj0°d
Technetium (43) Tc 9% m s 8X10-5 ax10°} 3x10°° 1X10°4
I 3X10°5 31:_'1 xxlu‘g 1x107°
Te 96 S 6X10"" 3X10° 2x10"° 1x10 "3
I 2X19 X103 8x10°7 5x10°5
Tc97m S 2X10-6 1X10"° 8x10°8 ax10-+
I 2X1077 5x10°3 $X10-9 2x10"%
Tc 97 S 1x10°7 SX107¢ 4x10” 2X10-2
I 3X10° 2X102 1x10°8 8x10~4
Tc 9 m S 4x10” 2x10°4 1X10~6 6X10°°
I 1x10:; 8x10°¢ SX107 ¢ 3X10°°
Tc 99 s 2X1078 1X10°* X107 3x10°9
I 6X1077 5X10-3 2x10°* 2x10°
Tellurium (52) Te125m S 4x10-7 5X10°3 1X10-8 2x10+4
I 1X10°/ 3x10-3 ax10"? IN10-9
Te 127 m S 1X10~7 :xx,'g 5x10~9 6X10">
1 4X10" 2X10" 1xj0-°F \10-5
Te 127 S 2x10°° 8x10-3 6x10°8 sxig*?
I 9X10"~’ 5x10°3 3x10°8 T
Te 129m 5 8x10°3 1x10-2 3X10°Y 3X10°3
I 3X10 6x10°% 1n107? ax10°5
Te 129 s 5x10° 6 2x107% X107 8x107%
I 4x10°6 2x107% 1X10 1077
Te 13l m S 4x10-7 2x10-3 1x10-8 6x10°S
I 2X10 1X10°° oXx10-¥ 4\10°3

491
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APPENDIX A

CONCENTRATIONS IN AIR AND WATER ABOVE MNATURAL BAUKGROUND

(See notes at end of appedix

Table | Table 11 __
(E lement Column | Column 2 Column ! Column 2
(atomic number) isotope Air wWater Air water
B (uc/mi (uc/ml) u.c/n% (ue/mi)
Te 132 S 2x10 9*101‘ %10 3.;0";’
| Ix10° 6x10” Lx 10~ 2x10°
Terbium (65) Tb 160 S Ix1072 ~_.~.g'; 41079 bx10™2
| 3x10° Ix107 ix1077 bx107?
Thallium (81) T1 200 S mo“g %102 ox10-8 T o
) Ixl0” x10° 4 10~F x )0l
T 201 S 2x10°0 i x10°¢ Il
| 9x10-7 sxiQ=3 x10-8 2x10-4
T 202 S 8x|0'7 4x 107 sx 1070 N
| 1xlC'7 2x iD= Bx10°2 /ﬂiJ'5
TI 204 3 6x10-7 Ix10° x10-8 x10-4
| Ix10” ix1073 jx 10~ 1 -§
Thorium (90) Th 227 S 3x10~! 5x10™% ixig- i 2x1075
| 2x10°10  s5x10”! 6x 10712 £x10°5
Th 228 $ gx10-12 2x 1074 310713 7x10°6
i 6x10°12 Lx )04 2,10713 Ix107>
Th 230 $ 2x10712 5x10"2 gx 1014 2x107°
| ix107! 9x 1074 sxi0”13  3x1073
Th 231 s ix10°® I%1073 5x1078 2x1074
| 1x1076 7x10°3 ux1078 2x107Y
Th 232 s 3x10° !} ox 1072 ix10°12  2x10°
| 5x|0':' Ix10™3 1x10™1* Lx10™5
Th natural § 6x10-!!  6x1072 2x10°'¢  2x107®
| 6.|o'é’ 6x10™" 2x10°'¢  2x1072
Th 234 s 6x10 2 5x 10" 2x10 2x10°2
-8 /»-‘4 N b
| 3x|0_8 5x10 Ix10 ix10
Thulium Tm 170 S 4x10 Ix10™7 ix10™2 5x 1072
| 3x10:8 Ix10"7 Ix10 SxiQ
Tm 171 S mo_; Ix10™ Wx10™9 5x 1074
I 2x10 Ix107¢ 8x1072 5x 1071
Tin (50) Sn 113 S bx10°7 2x1073 Ix10°8 Ix 102
| 5x 10 2x107° ixiad 8x10°2
Sn 125 $ 1x10°7 5x 10~ 4x10"9 2x10°5
i 8x10°° ox 107 ix10°9 2x10°5
Tungsten (Wolfram) W 18] S 2x10°® Ix 1072 Bx 1078 bx10b
(74) | Ix10°7 Ix 1074 bx 1079 Ix 104
W 185 S 8x10°7 bx )03 ix 1078 x4
| ixio7 3x1073 Lx109 Ix gl
w 187 3 Lx10°7 2x10°3 2x10°8 Ix10°5
| 3Ix10°7 21073 ixig8 6x 105
Uranium (92) v 230 S 3x1010 M Mlal 5x 1076
| Ix10- 10 Ixios bxlor 12 ox 106
v 232 S Ix10 10 Bx 1074 sx10°2 Ix10r5
| 3xigt! Bx 104 gxigr13 sx10°5
U 233 3 sx10 ! gx o4 2xio M) sx10°5
O 1 72
4') | R
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CONCENTRATIONS TN AIR AND WATER ABOVE NATURAL BACKGROUND

[See notes at end of appendix/

APPENDIX A

Table | ~ Table 11 oy
Element Column 1 Column 2 Column 1 Column 2
(atomic number) Isotope Air Water Air Water
(uc/ml) (uc/ml) (uc/ml) (uc/ml)
=10 - .12 "
I,, X100 exio7y  axi07l? 3xp03
U 234 S~ 6X10 10 9X10 <X10 3X1077
,, X107, 9x16"* 4x10°1¢  3x107°
U 235 s¥  sx107,0  sxi07d 2x10'1§ 3N10°2
I 1x107 §X10° 4x10';1 3X10°
U 236 S 6X107) 1X107% 2X10° 3X1077
o 1,, 07 1u07 4x1o';§ 3X107
) - 7X10 1X10°% 3X10- 4X10°
10 0.3 i i
e ! 107" ey osaosg? axesS
2X107 ] 1X1073 8X10 3X10 ;
PSP TR - T B T TR T
= ) X10
I w107y o sxaecl? oS
Vanadium (23) vV 48 s 2X107 ¢ IX10_, 6x1u'g 3X10°°
I 6X10~ 8X10 X10" 3X10°°
Xenon (54) Xe 131 m  Sub 2:(10'S ------ 4§ig‘7 fff?--
Xe 133 m  Sub  1X10D}  ----e- x10°) e
Xe 133 Sub 1100,  conmwe 3x10'7 ------
| Xe 135 sub  4x10"% ... . 1X10°]  aeee.
Ytterbium (70) Yb 175 S 7X10°, 3X10°7 zxxo': 1X10_;
I 6X10° 1 3x10° % g
Yttrium (39) Y 90 S 1X10”7 6x10™4 iiig'g éﬁig's
o ; é;ig_s 6x1074 3x10'§ 2xxo’§
1X10°° 8x10° 3X10°
5 A
" I 2X10” ¢ 1X107 6X10'; sxxo’g
S 4X107; 8X10° 1X10~ 3X10°
J.8 -4 -
s ; :x;g_r 8X10_ xxxo‘g 3X1072
x - .: - -
: e, ";;8‘3 1X107, 6X1072
Y 93 s 2X10° . gx10”* éxig‘g ber
3 -7 0 X 3X10
I 1X10" . gx10~4 ¥ -5
Zine (30) Zn 65 S 1X107 3;55'3 i;:g‘g ?§ig‘4
I 6x10°8 sxxn’g 2x10'g 2x10°4
in69m S 4x10°7 2X10” 1X10° 7X10">
s ; gxxo-é 2x19°3 1x10°3 6X1073
X10 5X10°¢ 2X10° 2X10°
-6 .2 -y = K
I 9x10°5 5X10°< I
Zirconium (40) Zr 93 S 1X107, 2X10"2 2:%3'9 ::i;“
£ 1 3X10° 2x1073 1x10‘§ sx10"*
ir 1X10~°’ 2X10° 4x10" -9
I w08 ;073 1107 ex10°5
ir 97 S 1X107° 5x10°9 4x10’9 2x10°3
n-8 e -4 -9 -5
I 9x 1 5X10 3X1u 2X10
q';) 4 # .
k'l P EF &
/1 L Jid



APPENDIX A

CONCENIRATIONS IN AIR AND WATER ABOVE NATURAL BACKGROUND

/See notes at end of appendix

lable 1 Table II

Element Column 1 Column 2 Column 1 Column 2
(atomic number) Isotope1 Air Water Air Water
(uc/ml) uc/ml uc /mi uc/ml

Any single radionu- Sub 1X10-6 -~ 3X107° -
clide not listed

above with decay

mode other than

alpha emission or

spontaneous fission

and with radioactive

half-life less than

Z hours.

Ve

Any single radionu- 3X10-
clide not listed

above with decay

mode other than

alpha emission or

spontaneous fission

and with radioactive

half-life greater

than 2 hours.

9X10°5 110710 3x30-6

Any single radicnu-
clide not listed atove
with decays by alpha
emission or spon-
taneous fission.

-13 4 2x10°14  3x10-8

APPENDIX A

NOTE: In any case where there is a mixture in air or water of more than one

radionuclide, the limiting values for purposes of this Appendix should be
determined as follows:

'

1. If the identity and concentration of each radionuclide in the
mixture are known, the limiting values should be derived as follows: Detsrmine,
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 4ot in a mixture. The sum of such ratios for all the
radionuclides in the mixture may not exceed 1 (i.e unity).

_.\--,'.', [;* \_J ‘

R —  — B e v |



APPENDIX A

EXAMPLE: If radionuclides a, b, and ¢ are present 1in concentrations Ca' Cp, and
Cc, and if the applicable MPC's are MPC,, and MPCp, and MPC., respectively, then
he riicentrations shall be limited so that the following relatiorship exists:

Cd Cb L:C
A * ﬁ 1
MPC, MPC, MPC,

2. If either the ldentity or the concentration of any radionuclide in
the mixture is not known, the limiting values for purposes of Appendix A shall be:

-

a. For purposes of Table I, Col. 1 --- ex10°13
b. For purposes of Table I, Col., 2 --- ax10°7
€. For purposes of Table [T, Cel. 1 --- 2x10°14
d. For purposes of Table II, Col. 2 --- 3x10-8

-

3. If any of the conditions specified Lelow

values .pecified below may be used in lieu of those spe
above.

are me*. the corresponding
cified in paragraph 2

a. If the identity of each radionuclide in the mixture is known
but the concentration of one or more of the radionuclides in the mixture 1is
not known, the concentration limit for the mixtu

re is the limit spr:ified in
Appendix A for the . «dionuclide in the mixture having the lowest concentration
limit; or,

b. If the identity of each radionuclide in the mixture 1s

net
known, but it is known tnat certain radionuclides specified in Appendix A are
not present in the mixture, the concentration limit for the mixture is the
lowest concentration limit specified in Appendix A for any radionuclide which
1s not known to be absent from the mixture; or,
Table I Table I1I
¢ Element Column 1 Column 2 Column ] Column 2
(atomic number) Alr Water Ailr Water
and isotope fuc/ml)  (uc/ml) ‘uc/ml) {uc/ml]
If it 1s known that Sr
90, I 125, 1 126, 1 129,
[ 131, (I 133, Table II
only), Pb 210, Po 210,
At 211, Ra 223, Ra 224,
Ra 226, Ac 227, Ra 228,
Th 230, Pa 231, Th 232,
Th-nat, Cm -48, Cf 254
and Fm 256 are not ;
present @@= @@ daaiae RID°Y - | aidens 3X10-6
ﬂ{/‘
A=4h M &



APPENDIX A

Table [

Table 11

¢. Element Column 1
(atemic number) Alr
and 1sotope (uc,/ml)

Water
(uc/ml)

Column 2 Coiumn 1

Column 2
ALz Water
(uc/ml) (uc/ml)

If it is xnown that Sr
90, I 135, 1 126, I 129,
(1 131, 1 133, Table II
only), Pb 210, Po 210.
Ra 243, Ra 226, Ra 228,
a 231, Th-nat, Cm 248,
Cf 254, and Fm 256 are

not present 6x10‘5

If it is known that Sr

20, 1 129, (I 125, 1 126,

I 131, Table II onlv),
5 .10, Ra 226, Ra 228,
Cm 248, and Cf 254 are
NOE "TeSBRT ™ = = = wewess 2x10°5
I[f 1t is known that

(I 129, Table II only),
Ra 226, and Ra 228 are
not present

------ 3x10-6
If it is known that
alvha-emitters and

Sr 90, I 129, Pb 210,
Ac 227, Ra 228, Pa 230,
Pu 241, and Bk 249 are
not present = N0 7 ceeees
[f it is “nown that
alpha-emitters and

Pb 210, ac 227, Ra 228,
and Pu 24) are not
present  3X107*Y eece..
If it is known that

alpha-emitters and

Ac 227 ave not

present 3x10°3

I[f 1t is known that

Ac 227, Th 230, Pa

<31, Pu 238, Pu 239,

Pu 240, Pu 242, Pu 244,
Cm <48, Cf 249 ana Cf

B | ¢ not present

-
-

3x1071

......

"

da:7hters in ore dust prior to chemical

2x10°°

6X10°7

1x10°7

1x10-1¢

1x10-11 S

1x10°42

1x10-13 .-

4. If a mixture of radionuclides consists of uranium and its

separation of the uranium from

the ore, the values specified below may be used for uranium and its

daughters through radium-226, instead o

3 above.
A-47

those from paragraphs 1, 2, or

b
s Dby A5
f‘/ 1 792
t /) -
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APPENDIX A

8. For purposes of Table I, Column 1, 1x10-10 uc’ml gross

alpha activity, or 5xjo-il uc/ml natural uranium; or 75 micrograms per
cubic meter of air natural uranium.

b. For purposes of Table II, Column 1, 3X10™!? uc/mi gross

slpha sctivirs; or 24 107 ge/mi natural uranium; or 3 micrograms per cubic
meter of air natursl uranium.

5. For purposes of this Note, a radionuclide may be considered as
not present in a mixture if (a) the ratio of the concentration of that
radionuclide in the mixture (Cq) to the concentration limit for that radio-
nuclide specified in Table II of Appendix A (MPC,) does not exceed 1/10,

(i.e., C . * 1 and (b) the sum of such ratios for all nuclides con-
i’ 10

Sidered as not present in the mixture does not excesd 1/4, (i.e.,

ﬁ'!: - ﬁit; ¢ v s o %)'

1soluble (S); 1Insoluble (1).

2"Sub" means that values given are for submersion in a semi-spherical
infinite cloud of airborne material.

3These radon concentrations are appropriate for protection from radon-222
combined withits short-lived daughters. Alternatively, the value in
Table I may be replaced by one-third (1/3) "working level." (A "working
level” is defined as any combination of short-lived radon-222 daughters,
polonium-218, lead-214, bismuth-214% and polonium-214, in one liter of
air, without regard to the degree_of equilibrium, that will result in
the ultimate emission of 1.3 x 10° Mev of alpha particle energy.) The
Table II value may be replaced by one-thirtieth (1/30) of a "working

level.” The limit on radon-222 concentrations in restricted areas may
be based on an annual average.

“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 ,
Tabie I, is 0.2 milligrams uranium per cubic meter of air average, For
any enrichment, the product of the average concentration gnd time of
exposure during a 40-hour workweek shall not exceed 8x10~7 SA uC* =41,
where SA is the specific activity of the uranium inhaled. The cu.
tration value for Table II is 0.007 milligrams uranium per cubiec me. .r
of air. The specific activity for natural uranium is 6.77 x 10-7 curies

per gram U, The specific activity for other mixtures of U-238, U-235
and U-234, if not known, shall be:

SA = 3.6 x 1007 curies/gram U g—deglsged
SA = (0.4 + 0.38 E + 0,0034 E2) 10-6 2 0.

where E is the percentage by weight of U-235, expressed as percent.

A-48
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Material

Americium 261
Antimony 122
Antimony 124
Antimony 125
Arsenic 73
Arsenic T4
Arsenic 76
Arsenic 7
sarium 131
gar‘um 133
darium 140
girsmuth 210
iromine B2
‘admium 109
Cadmium |15m

Cadmium 115
Calcium LS
Calcium &)
Carbon Ik
Cerium Ik
Cerium 143
Cerium |k
Cesium 13!
Cesium |34m
Cesium 134
Cesium 135
Cesium 136
Cesium 137
Chlorine 36
Chlorine 38

Chromium 51
Cobalt 58m
Cobalt 58
fobalt 60
Copper 64
Dysprosiun 185
Dysprosium 166
frbium 169
Erb.um |7‘

curoplum 152 9.

Europium 152 13 yr |

Europium 154
furopium 155
i luorine 18
Gadolinium 153

Gadotinium 159
Gallium )2
Germanium ]I
Gold 198

Gold 199
Mafnium 181

APPENDIX B
WASTE DISPOSAI

BURIAL LIMITS

Micro- Micro- Micro-
4;u:1___m.:LL°_L_5r_ﬁlﬂLL Heterial _curies
0.01 Holmium | 100 Polonium 210 0.)
100 Hydrogen 3 1,000 Potassium &2 10
10 indium 113m 100 Praseodymium 142 100
10 indium | lbm 10 Praseodymium 143 100
100 Indium |15m 100 Promethium 147 10
10 Indium {15 10 Promethium 149 10
10 lodine 125 i Radium 226 0.0
100 lodine 126 i Rhenium 186 100
10 lodine 149 0.1 Rhenium 188 100
10 lodine 131 | Rhodium 103m 100
10 lodine 134 10 Rhodium 105 100
| lodine 13} ] Rubidium 86 10
10 lodine |34 10 Rubidium 87 10
10 lodine 135 10 Ruthenium 97 100
10 tridium 192 10 Ruthenium 103 10
100 Iridium 194 100 Ruthenium 105 10
10 Ilron 55 100 Ruthenium 106 |
10 \ron 59 10 Samarium 151 10
100 Krypton 85 100 Samariam 153 100
, 90 Krypton 87 10 Scondium L6 v
169 Lanthanum |40 10 Scandium 47 100
1 Lutetium 177 100 Scandium LB 10
1,000 Manganese 52 10 Selenium 75 10
100 Manganese 54 10 Silicon 31 100
| Manganese 56 10 Silver 105 10
10 Mercury 197m 100 Siiver 110m |
10 Mercury 197 100 Silver 111 100
10 Mercury 203 10 Sodium 24 10
10 Molybdenum 99 100 Strontium B85 10
10 Neodymium 147 100 Strontium 89 |
1,000 Neodymium 149 100 Strontium 90 0.1
10 Nickel 59 100 Strontium 91 10
10 Nickel 63 10 Strontium 92 10
] Nickel 65 100 Sulphur 35 100
100 Niobium 93m 10 Tantalum 182 10
10 Niobium 35 0 Technetium 96 10
100 Nioblum 97 10 Technetium 97m 100
100 Osmium 185 10 Techneiiusm 97 100
100 Osmium 19im 100 Technetium 99 100
2h 100 Osmium 19] 100 Technetium 99 10
Osmium 193 100 Tellurium 125m - 1
| palladium 103 100 Tellurium 127m 10
10 Palladium 109 100 Tellurium 127 100
1,000 Phosphorus 32 10 Tellurium 129m 10
10 Platinum 191 100 Tellurium 129 100
100 Platinum 193m 100 Tellurium 13im 1
10 Platinum 193 100 Tellurium 132 10
100 Platinum 197m 100 Terbium 160 10
100 Platinum 197 i00 Thallium 200 100
100 Plutonium 239 0.01 Thallium 201 100
10
A-49
A(7 1 I}L)C‘
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Materdal Merocordes e iaterdal Microcuries
allium 202 U0 Yttrium 91 10
Fhalltum 0% ’ 1o Yeerium 92 100
Fhoriuw lnalurul)" 10U Yterium 93 104
Fhal tum 17 lU Zine 65 I
et pam 171 v Zine 6Ym L0
t13 U Zinc 69 1,00
vy 125 14 Zirconium 93 1¢
mgsten 181 10 Zirconium 95 1
ungsten L85 10 LZirconium 97
ungscen 187 > 100
Uranium (natural)™= 100 Any alpha emitting radio-
Uranium 233 U.01 nuclide not listed above
Iranium 234 or mixtures of alpha emitters
Uranfum 235 0.01 of unknown compusition.. 0.0
Vanadium 48 10
Any radionuclide other tlan
Aenon 131 1,000 alpha emitting radionnc!
wenon 113 100 not listed above or m!i-r .
wnon 13 100 of beta emitters of unk
Viterbium 175 100 COMPOsLtLion. cevivesiovins 0.1
Yereriun 90 10

WIED  For purposes »* sections A.3.3, A.4.3 and A.4.4, where there is in-
volved a combination of isotopes in known amounts the limit for the
combinat ion shou'd bLe derived as follows: Determine, for each isotope
in the cowm ination, the ratio between the quantity present in the com-
bination and t' limit otherwise established for the specific {scrone
when not in coum' ination. The sum of such ratios for all the 1. o g In
the combinstior may not exceed 1 (i.e., unit. ).

IBuscd on alpha disintegration rate of T.-
products.

3, Th=230 and their daugh

»

“Based on alpha disintegration rate of U-238, U-234, and U-2135



'
EXAMPLY:  For s:urpu:.u:. ot section A.4, i part leular batel
L4 " 1

2,000 ue of Au )8 ind 25,000 uce ol « “‘ it 1y also 1nclude not
1,000 ue of 'l“. This limit was Jdetes tollows:

: ¢ - L ’ i

2,000uc Au'®® 4 25 000u b _3,000uc 113

LU, 000uc 20, 000uc 1

. v

he denominator in ecach of the above ratios was obtained by mult

the fTlvure in the table f‘y l.[l"") s P s i SecLlio A, I

1

APPEND X

RADIATION SYMBo

1. Cross-hatched area {s to be magenta
or purple.

«. JSackground is to be vellow.



RANSPORT GROUPING OF RADIONUCLIDES

_‘-___]:7
I.lement

e e e e e

Actinium(89)
Americium (95)

Antimony (51)

Argon (18)

Arsenic (34)

Astatine (85)
Rarium(56)

Rerkelium(97)
Bery .lium(4)
Bismuth (83)

Aromine (35)
Cadmium (48)

Caleium(20)

APPENDIX D

Radionuclide

Ac-277
Ac-228
Am-241
Am-243
Sb-122
Sh-124
Sh-125
Ar-37

Ar-41

Ar-4l (uncom- 3/

pressed)
As-73
As-74
As~76
As-77
At-211
Ba-131
Ba-133
Ba-140
Bk-249
Be-7
B1-20U6
Bi-207
Bi-210
Bi-212
Br-82
Cd-109
Cd-115m
cd-115
Ca-4S
Ca-47

Californium(98) cf-249

Carbon (6)
Cerium(58)

Cesium(55)

Chlurine (17)

Chromium (24)

cf-250
Cf-252
c-14
Ce-lul]
Ce-143
Ce-144
Cs-131
Cs=134m
Cs-134
Cs-135
Cs-136
Cs-137
Cl-36
C1-38
Cr-£t1

Group

el bl

—

111
i1l
V1
I1

IV
IV
IV
18Y
111
v
11
IT1

IV
Iv
111
11
IT1
Iv
IV
111
IV
v
IV

Iv
Iv
IV
I1I
v
I11
III
v
v
I11
IT1
IV
Iv



i Al/
I lement

Radionucl ide

Cobalt (27)

Copper (29)
Curium (96)

Dyeprosium (66)

Erbium(68)

Europium(63)

luorine (9)
(Gadolinium(64)

Gallium(31)

Germanium (32)
sold (79)

Hafnium(72)
Holmium (67)
¥ ydrogen (1)
Indinm/49)

Iodine (53)

Co=-56
Co=-57
Co~58m
Co-58
Co-60
Cu-64
Cm=-242
Cm=243
Cm=244
Cm=245
Cm=-246
Dy-154
Dy-165
Dy-166
Er-169
cr-171
Eu-150
Eu-152m
Eu-152
Eu-154
Eu-155
F-18
Gd-153
G3d-159
Ga-67
Ga-72
Ge-71
Au-193
Au-194y
Au-195
Au-196
Au-198
Au-199
Hf-181
Ho-166

-'27’-_"
£

H-? (see tritium)

In-113m
In-114m
In-115m
In-115
I-124
I-125
1-126
1-129
I-131
1-132
1-133
I-134
1-135

Group

I1I
v
v
Iv
ITI

ITI

ilI
II
Iv
18Y
1V
Iv
II1
IV
v
I11I
111
I11
v
IV
I "’
Iv
Iv

IV
II1
IV
Iv
I11
111
III
111
111
v
III
Iv
Iv



blement

Radicnuclide

Iridium(77;

Iron(26)

Krypton(36)

Lanthanum (57)
Lead (32)
Lutetium(71)
Magnesium(1l2)
Manganese (25)

Mercury (80)

Mixed fission prod-
ucts (MFP)
Molybdenum (112)
Neodymium (60)
Neptunium (93)

Nickel (28)

Niobium(4]l)

Osmium (76)

Palladium (46)

Phosphorus (15)
Platinum(78%)

Ir-190

Ir-192

Ir-194

'e<55

Fe-59

Kr-85m

Kr-85m (uncom- 34
pressed)

Kr-85

Kr-8S (uncom- 3

pressed)
Kr<8
Kr<87 (uncom- 3/
pressed)

La-140

Pb-203

Pb-210

Pb-212

lu-172

Lu-177

Mg-28

Mn-52

Mn-54

Mn-56

Hg-197m

Hg-197

Hg-203

Mo-99
Nd-147
Nd-149
Np-237
Np-239
Ni-56
Ni-59
Ni-63
Ni-65
ND-93m
Nb-95
Nb-97
0s~185
0s=-191m
0s-191
0s-193
Pd-103
Pd-109
P-32
Pt-1391
Pt-193
Pt-193m
Pt-197m
Pt-197

A=54

—————

Group

1Y
I11
Iv
IV
IV
153

IT]

V1
I

v
v
II
I
111
v
111
v
Iv
Iv
IV
IV
Iv

II
Iv
1V
IV

111
IV
IV
Iv
1V
IV
Iv
IV
IV
Iv
IV

Iv
1v
1Y
IV
IV
1V
Iv



e e

1/ .
i.lement Radionuclide Group
Plutonium (94) Pu-238 (1) I
Fu=-239 (1) 1
Pu-240 |
Pu-241 (F) 1
Pu-242 T
Polonium (84) Po-210 1
Potassium(19) K- 42 1V
K-43 111
Prascodymium (59) Pr-142 18"
Pr-143 Iv
Promethium(61) Pm=147 1V
Pm-149 IV
Protactinium(91) Pa-230 I
Pa-231 1
Pa-233 11
Radium (88) Ra-223 11
Ra-224 11
Ra-226 I
Ra-228 1
Radon (86) Rn=-220 IV
Rn-222 II
Rhenium (75) Re-183 IV
Re-186 v
Re-187 1V
Re-188 v
Re-Natural IV
Rhodium (45) Rh=103m 1V
Rh=105 IV
Rubidium(37) Rb-86 1V
Rb-87 1V
Rb=:"taral | 4%
Ruthenium (44) Ru-97 IV
Ru-103 v
Ru-105% IV
Ru-~106 ITI
Samarium (62) Sm=145 111
Sm=147 111
Sm-151 1Y
Sm-153 v
Scandium(21) Sc-46 111
Se-47 I 4Y
Sc-48 1V
Selenium(34) Se-75 1V
Silicon(14) Si-31 18Y
silver (U7) Ag-105 1V
Ag-110m I11
Ag-111 IV
Sodium(11l) Na-22 I11
Na-24 IV
A-
:1 J
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|

b lement

trontium(38)

sulfur (16)
Tantalum(73)
Technetium('43)

Tellurium(5<¢)

ferbium(065)
Fhallium(81)

fhorium(99)

Thulium(69)

Tin (50)

I'eitium(1l)

Tungsten (74)

Radionuc lide Group
Sr-85m v
Sr-85% IV
sr-89 111
sr-90 11
Sr-91 111
Sr-92 1V
§-135 IV
Ta-18. 111
Te-96m 1V
Te-96 v
Te-97m IV
Tc-97 v
Te-99m IV
Te-99 IV
Te-125m IV
Te-127m IV
Te-127 18Y
Te-129m I11
Te-129 IV
Te-131m 111
Te-132 18Y
Tb-160 111
T1-200 v
T1-201 IV
T1-202 1V
T1-204 111
Th-227 11
Th-228 1
Th-230 1
Th-231 1
Th-232 111
Th-234 11
Th-Natural 111
Tm-168 ill
Tm-170 I11
™Tm-171 IV
Sn-113 1V
Sn-117m 111
Sn-121 111
Sn-125 v
H-3 IV
H-3(as a gas, as
luminous paint, or
adsorbed on solid
material) VIl
w-181 Iv
w-185 1V
187 1V
A0 ’
47 | J(



——————— e

l.lement

Uranium(92)

Vanadium(23)

Xenon (54)

Ytterbiwna(70)
Yttrium(i9)

Zinc (30)

7irconium (&)

Radionu

u-230
U-232
U-233(}
U-2134
U-235(F
U-236
U-238
U-Natur
U-Enric
U-Deple
V-U48
V-49
Xe=-125
Xe-131m
Xe=131m

Xe-133
Xe-133(

Xe-135
Xe=135(

Yb=175
Y-88
Y-90
Y-91lm
Y-91
Y-92
Y-93
/n=65
Z/n=-69m
‘n=69
/r-93
7r-95
/r=-97

e —— Yp——————

cl ide

)
)
al

hed (1)
ted

(uncom- )
pressed)

uncoms- 3
pressed)

uncom- 3
pressed)

Atomic number shown in parentheses,

r
£ Atomic mass number shown after the eclement symbol.
3 Uncompressed means at a pressure not
m
(

Metastable state,
') Fissile material.

——————— i ——

Group

I1

11
I1
111
I1
I11
ITX
111
111
1V
I11
I11
111

ITI

VI
11

IV
I11
IV
ITI
I11
IV
1V
IV
Iv
IV
Iv
I11
IV

exceeding one atmosphere.
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B.5.1

B.5.2

B.5.3

B. 5.“

B.5.5

B.5.6

B.5 CERTIFICATE OF REGISTRATION

Persons who have applied for registration within the first 45 days
following the effective date of these regulations, and whose application
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 an
x-ray equipment facility or service without a valid Certificate »f
Registration.

The Agency may incorporate in the Certificate of Registration at the
time of issuance or thereafter by appropriate rule, regulation or order,
such additional requirements and conditions with respect' to the regis-
trant's receipt, possession, use and transfer of x-ray equipment as it
deems appropriate or necessary.

A current Certificnte of Registration or legible copy thereof shall be
posted conspicuc .y at each registered facility.

Except as provided by B.5.6, each Certificate of Registration shall
expire at the end of  .e day ~n the date stated therein.

Application for renewal of registration shall be filed in accordance
with subpart B.3 or B.4 of this part.

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
application in proper form for renewal, and has remitted the renewal
fee, such exist.ng Certificate of Registration shall not expire until
ti2 aprlication status has been finally determined by the Agency.

B.6 REPORT OF CHANGES

The registrant shall notify the Agency in writing before making any
change which would render the information contained in the Application
for Regiztration and/or the Certificate of Registration no longer
accurate, 1i- the case of disposition of an x-ray system, such notifi-
cation should spec.ify the recipient of the system, In the case of

mocifications involving a structural change, or the addition or relocation

of an x~-ray system, the Agency may require the registrant to submit tae
information contained in Appendix A of this part. The Agency may also
require that the information submitted be reviewed and approved by a
qualified expert who is registered with the Agency in accordance with
the provisions of subpart B.4,1

lProspective registrants are 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
avoid possible additional expense to the registrant in meeting Agency
requirements.

B-3
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B.7

B.7 APPROVAL NOT IMPLIED

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:

(o) The name and address of persons who have recelved this equipment.

(b) The manufacturer, model, and serial number of each x-ray system trans-
ferred; and

(¢) 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 compliance with requir..vents
of the Federal Diagnostic X-ray Standard (21 CFR 1020.30 (d)) shall be
submitted to the Agency within 90 days following completion of the
assembly. Such report shall suffice in lieu of any other report by the
asseruler.

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
such supplies and equipment when properly placed in operation and used in
this State shall reet the requirements of these regulations.

B.» 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
shall give written notice to the Agency at least two (2) working days
before such machine is to be used in the State. The notice shall include
the type of x-ray system; tle 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 shall:
(a) Comply with all applicable regulations of the Agency; and

(b) Supply the Agency with such other information as the Agency may .easonably
request.

491
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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
Treasurer, State of Rhode Island by parsons 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 fe«
which is due. A Certificate of Registration will not be issued or renc.:d
until the correct fee has been remitted. Fees which remain unpaid beyond
the expiration date of the current Certificate of Registration may result

in suspension of registration.



APPENDIX A

INFORMATION 9N RADIATICN SHIELDING REQUIRED FOR PLAN REVIEWS

In order for the Ag:ncy to review plans for radiation shielding, the
following informaticu shall be submitted:

The

(a)

(b)

(e)

(d)

(e)

(f)

plans shall show as a minimum, the following:

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 cortrol panel.

The structural composition and thickness or leau equivalent of all
walls, doors, partitions, floor, and ceiling of the room(s) concerned.

The dimensions of the room(s) conceraned.

" ‘le type of occupancy of all adjacent areas inclusive of space above
ard below the room(s) concerned. If there is an exterior wall, show
distance to the c \vsest area(s) where it is likely that individuals
may be present.

The make and model of the x-ray equipment and the maximum technique
factors.

The type of examination(s) or treatment(s) which will pe performed
with the equipment.

Information on the anticipated workload of the x-ray system(s).

1f 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.
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PART C
LICENSING OF RADIOACTIVE MATERIAL AND USE OF SEALED
SADIOACTIVE SOURCES IN THE HEALING ARTS

C.1 GENERAL PROV (SIONS

C.l.1 Purpose and Scope.

(a) This part provides for the licensing of radicactive material 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 this 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 persnn shall not refine or process such ore.

(¢c) Any person is exempt from this part to the extent that such person re-
ceives, possesses, uses, or transfers:

(1) Any quantities of thorium contained in
(1) incandescent gas mantles,
(ii) vacuum tubes,
(iii) welding rods,
(1iv) electric lamps for illuminating purposes provided that

each lamp does not contain more than 50 milligrams of
thorium,



C.2.1(c) (1) (v)

(2)

(3)

(4)

(5)

(v) sermicidal lamps, sunlamps, and lamps for outdoor or in-
distrial lighting provided that each lamp does not con-
t/idn 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 combiration of these, or

(vii) personnel neutron dosimeters, provided that each dosimeter
does not contain more than 50 milligrams of thorium;

Source material contained in the fol. owing products:

(1) 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 perc -t by
weight source material;

Photographic filr. negatives, and prints containing uranium or
thorium;

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

chemical, physical, or metallurgical treatment or processing or
any such product or part;

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
Ce—=mission, authorizing distribution by the licensee pur-
suant to 10 CFR part 40,

(i1) each counterweight has been impressed with the following
legend clearly legible through any plating or other
covering: "“DEPLETED URANIUM", ! and

I The requirements specified in C.2.1(c)(5)(iikhnd (iii) need not be met by
counte ~veighits manufactu:zcd prior to December 31, 1969; provided, that such
counterweights are impressed with the legend, "CAUTION - RADIOACTIVE MATE-
RIAL ~ URANIUM", as previously required by the regulations.

C-2



C.2.1 (e) (5) (i11i)

{111) each counterweight is durably and legibly labeled or marked
with the .dentificaticn of tne manufacturer and the state-
ment: "UNAUTHORIZED ALTERATIONS PROHIBITFD,"! and

(1v) ihLiz oxemption shall noct be deemed to authorize the chemical,
phaysical, or metallurgical treatment or processing of any
sich counterweights other than repair or restoration of any
plating or other covering;

(6) Uranium used as shielding constituting part of any shipping con-
ainer which is conspicuo.sly and legibly impressed with the legend
“CAUTION - RADIOACTIVE SHiFLDING - URANIUM" and which meets the
specifications for rontainers 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 each
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 manu=
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 sper*icles, or in eyepieces
in binoculars or other optical instruments;

(8) Uranium contained in detector heads for use in fire detection
units, provided that each detector head contains not more than
0.005 microcurie of uranium; or

(9) thorium contained in any finished aircraft engine part containing
nickel-thoria alloy, provided that

(1) the thorium is dispersed in the nickel-thoria alloy in the
form of finely divided thoria (thorium dioxide), and

(ii) the thorium content in the nickel-thoria alloy does not
exceed 4 percent by weight.

lihe requirements specified in C.2.1 (c) (5) (ii) and (iii) need not be met
by counterweights manufactured prior to December 31, 1969; provided, that

such counterweights are impressed wich the legend, "CAUTION - RADIOACTIVE

MATERIAL - URANIUM", as previously required by the regulations.

c-3
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c.2.1 (@)

(d) The exemptions in C.2.1 (c¢) do not authorize the manufacture of any of
the products described.

£,2.2 Radioactive Material Other Than Source Material.

(a) Exempt Ccncentrations.

(1) Except as p- wvided in C.2.2 (a) (2), any person is exempt from
this part to the extent that such person rece’ves, possesses,
uses, transfers, owns or acquires products or materials containing
radioactive material in concentrations not in excess of those
iisted in Appendix A.

(2) No person msy introduce radiocactive materisl 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
gpecific license issued pursuant to C.5.5 {a) or the general
license provided in C.6.1.

(b) Exempt Quantities.

{1) Except as provided in C.2.2 (b) (I) and (3) any person is exempt
from these regulations to the extent that such person receives,
possesses, uses, transfers, owns, or acquires radiocactive 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
repackaging of radiocactive material for purposes of comwercial
distribution, or the incorporation of radioactive material into
products intended for commercial distribution.

(3) No person may, for purposes of commercial distribution, trancfer
radioactive material in the individual quantities set forth in
Appendix B, knowing or having reason to believe that such quan-
tities of r.iiocactive material will be transferred to persons
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,5.5 (b) which license
states that the radioactive material may be transferred by the licensee
to persons exempt under C.2.2 (b) or the equivalent regulations of
the U.S. Nuclear Regulatory Commission, any Agreement State or

Licensing State.

(c) Exempt Items.

(1) Certain Items Containing Radioactive Material. Except for rersons
who apply radioactive material to, or persons who incorporate radio-
active material into the following producte. any

C-4






€.2.2 (e) (1) (11)

(i1)

(iii)

(iv)

(v)

(vi)

(vii)

Lock illuminators containing not more than 15 millicuries
of tritium or not more than 2 millicuries of promethium-
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 centimerar from
any surface when measured through 50 milligrams per square
centimeter of absorber.

Precision balances containing not more than 1 millicurie
of tritium per balance sr not more than 0.5 millicurie of
tritium per balance part.

Antomobile shift quadrants containing not more than 25
millicuries of tritium.

Marine compasses containing not more than 750 millicuries
of tritium gas and other marine navigational instruments
containing nct more than 250 millicuries of tritium gas.

Thermostat dials and pointers containing not more than 25
millicuries of tritium per thermostat.

Electron tubes; provided, that each tube does notr contain
more than one of the following specified quantities of by-
product material:

(a) 150 millicuries of tritium per microwave recciver pro-
tector tube or 1U millicuries of tritium per any other
electron tube;

(b) 1 microcurie of cobalt-60;

(¢) 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, tkat the levels of radiation from
each electron tvbe 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 For purposes of C.2.2(c)(1)(vii), "electron tubes" include spuark gap
tubes, power tubes, gas tubes including glow l.mps, receiving tubes,
microwave tubes, indicator tubes, pick-up tubes, radiation detection
tubes, and any other comple‘ely sealed tube that is designed to conduct
or control electrical currents.

O



€.2.2 (c) (1) (viti)

(viii)

(ix)

lonizing radiation measuring instruments containing, for
purposes of internal calibration or stanuardization, a
source of radiocactive material not exceeding the ap-
plicable quantity set forth in Appendix B of this part.

Spark gap irradiators containing not more than 1 micro-
curie of cobalt-60 per spark gap irradiator for use in
electrically ignited fuel oil opurners having a firing
rate of at least 3 gallons(l1l.4 liters) per hour.

(2) Self-luminous products containing radioactive material.

(1)

(i1)

(3) Gas and

Tritium, krypton-85, or promethivw-147. Except for
porsons who manufacture, process, or produce self-
.aminous products containing tritium, krypton-85, or

p ometaium-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,
processed, produced, imported, or transferred in accordance
with a specific license issued by the U. §. Nuclear
Regulatory Commission pursuant to section 32,22 of 10 CFR
part 32, which license authorizes the transfer of the
rroduct to persons who are exempt from regulatory require-
ments. Th2 exemption in C.2.2 (c¢) (2) does not apply to
tritium, krypton-85, or promethium-147 used in products
for frivolous purposcs or in toys or adornments.

Radium-226. Any person is exempt from these regulations
to the extent that such person receives, poscesses, uses,
transfers, or owns articles containing less than 0.1
microcurie of radium-226 which were acquired prior to
the effective date of :these regulations.

aerosol detectors ~ontaining radiocactive material.

(1)

Except for persons who manufacture, process, or produce
gas and aerosol detectors containing radio.ctive mate-
rial, any person is exempt from these regulations to the
extent that such person receives, possesses, uses, trans-
fers, owns, or acquires radioactive material in gas and
aerosol detectors designed to protect life or properiy
from fires and airborne hazards provided that detectors
containing radioactive -.aterial shall have been manu-
factured, imported, ot transferred in accordance with a

Cc-7
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C.2.2 (e) (3) «a;

(4)

spec ‘fic license issued by the U/.S. Nuclear Regulatory
Cormission? pursuant to section 32.26 of 10 CFR part 32,

or a Licensing State, pursuant tc C.5.5 (¢), which authorizes
he transfer of the detectors to persons who are exempt

from regulatory requirements.

(11) Gas and aerosol decectors 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) (i), provided that
the de-ice is labeled in accordance with the specific
license authorizing distribution of the geaerally licensed
derice, and provided further that they meet the requirement
of C.5.%5 ().

(111) Gas and aerosol detectors containing NARM previously
manufactured and distributed in accordance with a specific
license issued by a Licensing Scate shall be considered
exempt under C.2.2 (¢) (3) (i), provided that the device
is labeled in accordance with che specific license
authorizing distribution and provided further that they
meet the requirements of C.5.5 (c).

Resins containing scandium-46 and designed for sand comso/“dation
in oi] wells. Any person is exempt from these regulations to the
extent that such person receives, possesses, uses, transfers, owns
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
speciiic 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 che Agency or any
Agreement State to the manufacturer of such resins pursuant to
licensing requirements equivalent to those in sections 32.16 and
32,17 of 10 CFR part 32 of the regulations of the U.S. Nuclear
Regulatory Commission. This exemption does not authorize the
manufacture of any resins containing scandium-46.

3
“Authority to trancfer possession or control bv th: manufacturer, processor,
or producer of any equipment, device, commodity, or other produce containing
byproduct material whose subsequent possession, use, transfer, and disposal
by all other perscns are exempted from regulatory requirements may be
obtained only from the U.S, Nuclear Regulatory Commission, Washington, D.C.

20555.






c.4,1 (e)

(c) A general license is hereby issued authorizing the rcceipt of title to

(d)

source material without regard to quantity. This general license does
not authorize any person to receive, possess, use, or transfer source
material.

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
produzts 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) (1, applies only to industrial
products or devices which have be»n manufactured either in ac-
cordance with a specific license issued to the manufacturer of
the products or devices pursuant to C.5.5(m) or in accordance
with a specific license issued to the manufacturer by the U. 5.
Nuclear Regulatory Commissfon 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 liceise established by
C.4.1(d) (1) shall file Agency Form CEN-1 "Registration Cer-
tificate - Use of Depleted Uranium Under General License,"
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 scatcvent that the registrant has developed and will
maintain 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 s~rap, to
persons not authorized to receive the depleted uranium;
and

(¢) name and/or title, address, and telephone number of

o the individual duly authorized to act for and on be-
half of the registrant in supervising the procedure
identified in C.4.1(d)(3)(i)(b).
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C.4.1 @) (3

(4)

(5)

(ii)

(ii)

The registrant possessing or using depleted uranium under
the genernl license established by C.4.1(d) (1) shall repcrt
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 Liceuse." The report
shall be submitted within 30 days after the effective date
of such change.

A person who receives, acquires, possesses, or uses depleted uranium
pursuant to the general license established by C.4.1(d)(1):

(1)

(i1)

(iii)

(iv)

(v)

Shall not introduce such depleted uranium, in any form, inte
2 chemical, physical, or metallurgical treatment or process,
except a treatment ovr process for repair or restoration of
any plating or otlr.r covering of the depleted uranium.

Shall not abandon such depleted uranium.

Shall transfer or dispose of such depleted uranium only by
transfer in accordance with the provisions of C.5.14. 1In
the case where the transferee receives the depleted uranium
pursuant to th¢ general license established by C.4.1(d)(1),
the transferor shall furnish the transferrer a copy of this
regulation and a copy of Agency FormGEN-1. In cases wh:re
the transferee receives the depleted uranium pursuaut to a
general license contained in the U. S. Nuclear Regulatory
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-
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 regulation.

Withia 30 days of any transfer, shall report in writing to
the Agency the name and address of the person receiving the

depleted uranium pursuant to such transfer.

Shall not export such depleted uranium except in accovdance

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.

Any person receiving, acquiring, possessing, using, or transferring
depleted uranium pursuant to the general license established by
C.4.1(d) (1) is exerpt from the requirements of A.1-A.6 of these
regulations with respect to the depleted uranium covered by that
general license.



C.4.2

C.4.2 General Licenses - Radiocactive Material other than Source Material.

(a) Certain Devices and Equipment. A general license is hereby issued to
transfer, receive, acquire, own, possess, and use radiocactive material
incorporated in the following devices or equipment which huve been
manufactured, tested and libeled b the maaufacturer in accordance
with a specific license issued to the 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

C.2.2(a) (2), ¢.5.7, C.5.14, €.5.15, €.7.1 and part A“.

(1) Static Elimination Device. Devices designed for use as static
eliminators which contain, as a sealed source or sources, radio-
active material consistiug of a total of not more than 500 micro-
curies of polonium-210 per device.

(2) lon Generating Tube. Devices designed for ionization of air which
conta’n, as a sealed sourcec 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, Gaugirg and Controlling Devices.

(1) A general license is hereby issued to commercial and industrial
firms and to research, 2ducational and medical institutions, in-
dividuals in the conduct of their business, and state or lccal
goverrment age.cies to own, receive, acquire, possess, use or
transfer in accordance with the provisions of C.4.2 (b) (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 icnized atmosphe ~e,

(2) The general license in C.4.2 (b) (1) applies ounly 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
in accordance with the specifications rontained in a specific

license 1issued by the U. §. Nuclear Regulatory Commission, an

& Attention is directed particularly to the provisions of part A of these
regulations which relate to the labeling of containers.
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C.4.2 (g) (1) (id)

(2)

(11) TIodine-131, in units not exceeding 10 microcuries each for
use in in vitro clinical or laboratory tests not involving
internal or external admianistration of radioactive material,
or the radiation therefrom, to human beings or animals.

(111) Carbon-14, in units not exceeding 10 microcuries each fc
use in in vitro clinical or laboratory tests not involving
internal or external administration of radioactive material,
or the radiation rnerefrom, te human beings or animals.

(iv) Hydrogen-3 (tritium), in units not exceeding 50 microcuries
each for use in in vitro clini-al or laboratory tests not
involving internal or exterril administration of radio-
active material, or the radiation therefrom, to human
beings or animals.

(v) Iron-59, in units not exceeding 20 microcuries each for use
ir in vitro clinical or laboratory tests not involving n-
ternal or external administration of radioactive material,
or the radiation therefrom, to human beings or animals.

(vi) Cobalt-57, in units not exceeding 19 micr- - .ies each for
us in ip vitro clinical or laboratory tests not involvirg
ini..nal or external administration of radioactiv: materia,,
or the radiation therefrom, vo huuan beings or animals.

(vii) Selenium-75, in units not to exceed 10 microcuries each for
use 1. in vitro clinical or laboratory tests not involving
interi al or external administration of radioactive material,
or tht radiation therefrom, to human beings or animals.

(viii) Mock odine-125 reference or calibration sources, in units
not exceeding 0.05 microcurie of iodine-129 and 0.005 micro-
curie of americium-241 eack for in vitro elinieal use or
iaberatory tests not ‘nvolving internal or external adminis-
tration of radioactive material, or the radiation there-
from, to human beings or animals.

No person sha.l receive, acquire, possess, use or transfer radio-
active material pursuvant to the general "’ -~nse established by

C.4.2 (g) (1) until he has filed Agency .orm GEN-3"Certificate -

In Vitro Testing with Radioactive Material Under Gen:ral License,"
with the Agency and received from the Agenc,; a valicated copy of
Agency Form CEN-3 with certification number assigned. The physician,
clinical laboratory or hospital shall furnish on Agency Form Gi¥ 3 the
following information and such other information as may be ru-

quired by that {crm;

(1) mame 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

(i1i) 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
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-
strument ; 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) (1) shall comply with the following:

(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 storcze or use,a total amount of iodine-125,
iodine-131, selenium-,_, iron-59, and/or cobalt=57 in excess
of 200 microcuries.

(ii) The general licensee shall store the radiocactive material,
until used, in the original shippins container c¢r in a
concainer providing equivalent radiation protection.

(iii) The general 1'-ensee shall use th: radioactive material
only for the authorized by C.4.2 (g) (1).

(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 radicactive material in
any manner oth'r the.. in the unopened, labeled shipping
container as ieceived from the supplier.

(v) The general licensee shall dispose of the Mock lodine-125
reference or calibration sources described in C.4.2 (g)
(1) (viii) as required by A.4.1 of these regulations.

(4) The general licensee shall not receive, acquire, possess, or use
radioactive material pursuant to C.4.C (g) (1):

(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 Ljcensing
State which authorizes the manufacture and dist-ibution of
iodine-125, iodine-131, carbon-14, hydrogen-3 (tritium),
iron-59, selenium-75, cobalt-57, or Mock lodine-125 to
persons generally licensed under C.4.2 or its equivalent,
and
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€.4,2 (h)

(h)

Ice Detection Devices.

(3)

(2)

(3)

(4)

A general license is hereby issued to own, receive, acquire,
possess, use, and transfer stroatium-90 contained in ice dete -
tion devices, provided each device contains not mere than 50
microcuries of strontium-90 and each device has been manu-
factured or imported in acccr.ance 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
Agreement State to the manufacturer of such device pursuant to
licensing requirements equivalent to thuse in section 32.61 of
10 CFR part 32 of the regulations of the U. S. Nuclear Regulatory
Commission.

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
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.l1-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.

This general license does not authorize the manufacture, assembly,
disassembly or repair of strontium-90 in ice detection devices.

This general lj- “nse is subject to the provisions of A.7, C.5.7,
C.5.14, C.5.15, .d C.7.1 of these regulations.

C.4.3 Intrastate Iransportation of Radicactive Material.

(a)

A general license is hereby issued tc 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
transportation and storage is in accordance with the applicable re-
quirements of the regulatious, 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
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“ 4.3 (a)

(b)

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.

A general license is hereby issued to any private carrier to transport
radiocactive material, provided the transportation is in accordance

with the applicable requirements of the regulations, appropriate to

the mode of transport, of the U.S. Departmer:¢ of Transportation insofar

as such regulations relate to the loading a.d storage of packages,
placarding of the transporting vehicle, and incident reporting.9

Perscns who transport radioactive material pursuant to the general license
in C.4.3 (b) are exempt from the requirements of A.l1-A.6 of these
regulations to the extent that they transport radiocactive material.

9Any notification of incidents referred to in these requiremencs shall be
filed with, or made to, the Agency.




C.5

C.5 SPECIFIC LICENSES

C.5.1 Filing Applicaticn for Specific Licenses.

(a)

(b)

(c)

(d)

(e)

(f)

Applications for specific licenses shall be filed in triplicate on a form
prescribed by the Agency.

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
enable the Agemcy to determine whether the application should be granted or
denied or whether a license should be modified or revoked.

Each application shall be signed by the applicant or licensee or a person
duly authorized to act for on his behalf.

An arplication for a license may include a request for a license authorizing
one or more activities.

In his application, the applicant may incorporate by reference information
contained in previous applications, statements, or reports filed with the
Agency provided such references are clear and specific.

Applications and documents submitted to the Agency may be made available for
public inspection except that the Agency may withhold any docuuwent 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 Liceuses. A license

(a)

(b)

(c)

(d)

(e)

application will be approved if the Agency determines that:

the applicant is qualified by reason of training and experience to use the
material in question for the purpose requested in accordance with these
regulations in such a manner as to minimize danger to public health and safety
or property;

the applicant's proposed equipment, facilities, and procedures are adequate
to minimize danger to public health and safety or property;

the issuance of the license will not be inimical to the health and safety
of the public; and

the applicant satisfies any applicablc special requirements in C:5:3, C.5.4;
o £.3:.5

Bonding Requirewents (Reserved).
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(f)

Perpetual Care Requirements (Reservec
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€C.5.3

C.5.3 Special Requirements for Issuance of Certain Specific Licenses for
Radioactive Material.

(a)

(b)

-

Human Use of Racdlouctive Material in Institutions. Irn addition tc the

requirements set forth in C.5.2 a specific license for human use of
radioactive material in institutions will be issued if:

(1)

(2)

(3)

(4)

The applicant has appointed 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 c.mmitftee should include physicians expert in
internal medicine, hematology, therapeutic radioiogy, and a person
experienced in assay of radioactive material and protection against
radiation;

the applirant possesses adequate facilitics for the clinical :are of
patients,

the physician designated on the appiication as the individual user
has substantial experience in the handling and administration of
radioactive material and, where applicable, the clinical management
of radicactive patients; and

if the application is for a license to use unspecified quantities or
mult [ple types of radioactive material, the applicant's staff has

substantial experience in the use of a variety of radioac:ive materials

for a variety of human uses.

Specific Licenses to Individual Physicians for Human Use of Radioactive

Material.

(1)

(2)

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 recuirements specified in

0.2

(i1) th2 application is for use in the aprlicant's practice in an
office outside 2 medical institution;

(i1i) 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 managemenct of radioactive patients.

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 inmstitution
unless:
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€.5.3 (e) (2)

(2)

Any licensee or registrant who is author -ed to use ra‘ loactive
material pursuant to c.e Or more groups €C.5.3 (¢) (1) and
Appendix C of this part is subject to the following conditi-ns:

(1) For groups I, II, IV, and V, no licensee or registrant shall
receive, possess, or use radioactive material except as a
rad iopharmaceutical manufactured in the form to be administered
to the patient, labeled, packaged, and distributed in accordance
with a specific license issued by the Agency pursuant to C.5.5
{j), a specific license issued by the U.S. Nuclear Regulatory
Commission pursuant tc 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,
or use generators or reagent kits containing radiocact’ve material
or shall use reagent kits that do not contain radioaccive
naterial to prepare radiopharmaceuticals containing radioactive
saterial except:

(a) reagent kits not containing radioactive material that are
approved by the Agency, the U.S. Nuclear Regulatory Commis-
sion, an Agreement Siate or a Licensing State for use by
persons licensed pur.uant to C.5.3 (c¢) and Appendix C
of this part or equivalent regulations; or

(b) pgenerators or reagent kits containing radicactive material
that are manufactured, labeled, packaged, and distributed
in accordance with a specific license issued by the Agency
pursuant to C.5.5 (k), a specific license issued by the U.S.
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.

(i11) For Group VI, no licensee ur registrant shall receive, possess,
or use radiocactive material except as contained in a source or
device that has been manufacturea, labeled, packaged, and dis-
tributed in accordance with a specific license issued by the
Agency pursuant to C.5.5 (1), a specific license issued by the
U.5. 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 I1I, any licensee or registiant who use: generators
or reagent kits shall elute the generator or proc s8s radio-
active material with the reagent kit in accordanc. with
instructions which are approved by the Agency, the U.5. Nuclear
Regulatory Commission, an Agreement State or a Licensing State
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 radioaccive material shall:
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€.5.3 () (2) (v) (@)

(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.5.3 (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 vitro uses without filing Form GEN-3 as required by
C.4.2 (3 (2); provided, that the licensee is subject to the other
provisio s of C.4.2 (g).

(4) Any licei see who is licensed pursuant to C.5.3 (¢) (1) for one or
more of tue medical use groups in Appendix C alsuv is authorized,
subject to the provisions of C.5.3 (¢) (4) and (5), to receive,
nossess, and use for calibration and reference standards:

(1)

(11)

(1i1)

(iv)

(5) (1)

any radioactive material listed in Group I, Group II or Group
III of Appendix C of this part with a half-Jife not longer
than 100 days, in amounts not to exceed 15 ¢ curies total;

any radiocactive material listed in Group I, Group II, or
Group III of Appendix C o. this part with half-life greater
than 100 days in amounts not to exceed 200 microcuries total;

technetium-99m in amounts not to exceed 30 millicuries; and

any radioactive material, in amcunts not to exceed 3 milli-
curies per source, contained in calibration or reference
sources that have been manufactured, labeled, packaged, and
distributed in accordance with a specific license issued by
the Agency pursuant to C.5.5 (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.

Any licensee or registrant who possess sealed sources as
calibration or reference sources pursuant to C.5.3 (c) (4)
shall cause each sealed scurce 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 t, 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 tesced, provided,
however, that no leak tests are required when:

(a) the sovrce contains 100 microcuries or less of beta and/
or gamia 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 (e) (5) (1) (b

(d)

sources shall, however, be tested for leakage prior to
any use or transfer unless they have been leak tested
within 6 months prior to the date of use or transfer.

(11) The leak test shall be capable of detecting the presence of
0.005 microcurie of radiocactive 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 sealed source is
mounted or stored on which contamination might be expected to
accumulate. Records of leak test results shall be kept in
units of microcuries and maintained for inspection by the
Agency.

(ii1) 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 shall
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 Agency
describing the equipment invclved, the test results, and the
corrective action taken.

(6) Any licensee or registrant who possesses and uses calibratio: and
reference sources pursuant to C.5.3 (c) (4) (iv) shall:

(1) follow the radiation safety and handling instructions approved
by the Agency, the U.S. Nuclear Regulatery Commission, an
Agreement State or a Licensing State and furnished by the
manufacturer on the label attached to the source, Or permanent

container thereof, or in the leaflet or brochure that accompanies

the source, and maintain such instruction in a legible and
conveniently available form; and

(i1) conduct a quarterly physical inventory to account for all
suurces 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 the date of the inventory.

Human nse of Sealed Sources In addition to the requirements set forth

in C.5.2, a specific license for humar use of sealed sources will be
issued only if the applicant or, if the application is made by an
inctitution, 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} 1is a physician.
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C.5.3 (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 assiciants and submits to the Agency a
schedule or description of such program which specifies the:

(1) initial training,
(i1) periodic training,
(iii) on-the-job training,

(iv) means to be used by the licensee to determine the radiogranher's
knowledge and understanding of and abiiity to comply with
Agency regulations and iicensing requirements, and the operating
and emergency proceduces of the applicant, and

(v) means to be used by the licensee to determine the radiographer's
assirtant's knowledge and understanding c¢{ and ability to
compiy 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.2.11 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 vears.

(4) the applicant submits to the Agency a description of his overall
organizational structure pertaining to tre industrial radiography
program, including specified delegations >f authority and
responsibility for operation of the program;

(5) the applicant who desires to conduct -m leak tests has
established adequate procedures to be .. lowed in leak testing
sealed sources for possible leakage and contamination and submits
to the Agercy a description of such procedures including:

(1) instrumentation to be used,

(1i) method of performing tests, e.g., points on equipment to be
smeared and method of taking smear, and

(111) pertinent experience of the person who will perform the test;
and
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C.5.3 (e) (6)

(6)

the licensee shall conduct a program for inspection and maintenance
of radiographic exposure devices and storage containers to assure
proper functioning of 'mponents important to safety.

C.5.4 Special Requirements for S-reciiic licenses of Broad Scope. This section
prescribes requirements for the ssuance of specific licenses of broad
scope for radiocactive material ("broad license.") and certain regulations
governing holders of such licenses, -1

(a)

(b)

The different types of broad licers=zs are set forth be ow:

(1)

(2)

(3)

A "Type A specific license of broad rcope" is a specific license
authorizing r -~eipt, acquisition, ownership,K posse;sfon, use and
transfer of any chemical or physical form of the -adiocactive material
gspecified in che l{-ense, but not exceeding quantities specified in
tt license, for any authorized purpese. The quantities specified
are usually in the multicurie range.

A "Type B specific license of broad scope'" is a specif icense
authorizing receipt, acquisiti 1, ownership, possession, .se and
transfer of any chemical or physical form of radiocactive muterial
specified in Appendix D, for any authorized purpose. The possession
limit for a Type B broad licer-e, if only one radionuclide is
possessed thereunder, is the  aantity specified for that radionuclide
in Appendix D, Column I. Jf two or more radionuclides are possessad
thereunder, the possession limit for each is determined as follows:
For each radionuclide, determine the ratio of the quantity possessed
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.

A "Type C specific license of broad scope'" is a specific license
authorizing receipt, acquisition, ownership, poussession, ure and
transfer of any chemical or physical form of radioactive material
specified in Appendix D, for any authorized purpose. The possession
limic for a Type C broad license, if only one radionuclide is
possessed thereunder, is the quantity specified for that radionuclide
in Appendix D, Column II. If two or more redionuclides are possessed
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
that radionuclide. The sum of the ratios for all radionuclides
possessed under the license shall not exceed unity.

A application for a Type A specific license of broad scope will be
approved if:

11Authority to transfer possession or control by the manufacturer, processor,
or producer of any equipment, device, commodity, or other product containing
byproduct material whose subsequent possession. use transfer, 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.5.4 (b) (1)
(1) the applicant satisfies the general requirements specified in C.5.2;

(2) the applicant has engaged in a reasonable number ol activities
involving the use of radioactive material; and

(3) the applicant has establfshed administrative controls and provisions
relating to organization ~od management, procedures, record keeping,
material control and accounting, and management review that are
necessary to assure safe operations, including:

(1) the establishment of a radiation safety committee composed of
such persons as a radiation safety officer, a representative
of management, and persons trained and experienced in the safe
use of radioactive material;

(1i) 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 v radiation safety matt rs;
and

(iii) the establi .nment of appropriate admin! :ative 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 procedurss; and

(c) review, approval, and recording by the radiation safety
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.

(¢) 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

(2) the applicant has established administrative controls and provisions
relating to organization and management, procedures, record keeping,
material control and accounting, and manage..ont review that are
necessary to assure safe operations, including:

(1) the appuintment of a radiation safety officer who is qualified
by training and experience in radiation protection, and who
.8 available for advice and assistance on radiation safety
matters, and

(11) the establishment of appropria*e administrative procedures to
assure:
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€.5.5(b) (2) (11)

(11) Each exempt quantity shall be separately and individually
packaged. No more than 10 such packaged exempt quantities
shall be rontained in any outer package for transfer to
persons exempt pursuant to C.2,.2 (b). The outer package
shall be such that the dose rate at the external surface of
the package does not exceed 0.5 millirem per hour.

(1i1) The immediate container of each quantity 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) 1Ia addition to the labeling information requirel by C.5.5 (b)
(2) (11i), the label affixed to the immediate cwmntainer, or
an accompanying broc ure, shall:

(g) State that the contents are exempt from Licensing Stute
requirements,

(b) Bear the words "Radiocactive Material--Not for Humrn Use--
Introduction into Foods, Beverages, Cosmetics, Drugs, or
Medicinals, or into Products Manufactured for Commercial
Distributfon is Prohibited--Exempt Quantities Should Not
Be Combined," and

(c) Set forth appropriate additional radiation safety pre-
cauticas and instructions relating to the handling, use,
storage, and disposal of the radiocactive material.

(3) Each person lice~-»d under C.5.5 (b) shall maintain records identifying,
by name and addr. 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 %inds and quantities of radio-
active material transferred. An annual summary report stating the
total quantity of each radionuclide transferred under the specific
license shall be filed with the Agency. Each report shall cover the
year ending June 30, and shall be filed vithin 30 days thereafter.

If no transfers of radioactive material have been made pursuant to
C.5.5 (b) during the reporting pericd, the report shall so indicate.

(¢) Licensing the Incorporation of Naturally Occurring and Accelerat( -
Produced Radicactive Materfal into Cas 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 (¢) (3) will be approved if the application satisfies requirements

equivalent to those contained in Section 32.26 of 10 CFR Part 32,
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C.5.5 (d)

(d) Licensing the Manufacture and Distribution of Devices to I'ersons 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
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:

(1)

(i1)

the applicant satisfies the general requirerents of C.5.2;

the applicant submits sufficient information relating to the
design, manufacture, prototype testing, quality control, labels,
proposed uses, installation, servicing, leak testing, operating
and safety instruction ', and potential hazards of the device to
provide reasonable assurance that:

(a) the device can be safely operat.d by persons not having
training in radiological protection;

(b) under ordinary conditions of handliang, storage, and use of
the device, the radioactive matorial 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 J0OZ of the limits
specified in the table in A.2.1 (a); and

(¢) under accident conditions (such as fire ard explosion)
associated with hanlling, storage, a d use of the device,
it is unlikely that any person would receive an external
radiation dose or dose commitment in excess of the following
organ doses:

Whole body; head and trunk; 15 rems
active blood-forming organ
gonads; or lens of »ve

Hands and forearms; feet and 200 rems
ankles; localized areas of

skin averaged over areas no

larger than 1 square centi-

meter

Other organs %0 rems

(iii) Each device bears a durable, legible, clearly visible label or

labels 2~~roved by the Agency, which contain in a clearly
identifa and separate statement:

(a) instructions and precautions necessary to assu.e safe
installation, operation, and servicing of tnh device (docu-
me- "5 such as overating and s2rvice manuals may be identified
in the label and used to provide this information);



€.5.5 (d) (1) (111) (b)

(2)

(b) the requirement, or iack 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 radicactive material by isotope,
quantity of radiocactivity, and date of determination ol
the quantity; and

(c) the informa.ion called for in owe of the following state-

ments, as appropriate, in rhe same or substantiallv simil.r

form:

(1) The receipt, pngession. use, and tr.nsfer of this device,

Model ,» Serial No. _-_‘N_le. are subject to a
general license or the equivalent a.d the regulations of
the U.S. Nuclear Regulatory Commission 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 naintained on the device '~ a legible
condition. Removal of this label is prohibited.

CAUTION-RADIOACTIVLE MATERIAL

e ——————

(Name of manufacturer or distributor)

(2) The receipt, possession, use, and transfer of this
device, Model 12, Serial No. _ »12. are subject
to a general license or the equivalenr, and the regu-
lations of a Licensing State. This label shall be
maintained on the device in a legible condition. Removal

of this label is prohibited.

CAUTION-RADIOACTIVE MATERIAL

(Name of mnnnfactd}l}”;?>J{gfffgaggr)

In the event the applicant desires that the device be required to
be tested at intervais longer than six months, either for proper
operation of the on-off mechanism and indicator, 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 ard by iesign features which have a
significant bearing on the probability or consequences of leakage

of radioactive material fr = the device or failure of the on-off
mechanism and indicator. . determining the acceptable interval for

12The model, serial number, and name of the manufacturer or distributor may
be omitted from this label provided the information is elsewhere specifiad
in labeling affixed to the device,
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C.5.5 (@) (O

(3)

(4)

the test for leakage of radioactive material, the Agency will
consider information which includes, but is not limited to:

(i) primary containment (source capsule);

(i1) protection of primary containment;

(i1i) method of sealing containment;

(iv) containment construction materials;

(v) form of contained radiocactive material;

(vi) maximum temperature withstood during prototype tests;
(vii) maximum pressure withstood during prototype tests]
(viii) maximum quantity of contained radiocactive material;
(ix) radiotoxicity of contained radiocactive material; and

(x) sperating experience with identical devices or similarly
designed and constructed devices.

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 dovice, collect the sample to be

analyzed by a specific licensee for leakage of radioactive material,
service the device, test the on-off mechani.a and indicator, or
remove the device from installation, he shall include in his
application written instructions to be followed by the general
licensee, estimated calender quarter uoses associated with such
activity or activities, and bases for such estimates. The submitted
information shall demonstrate that performauce of such activity or
activities by an individual untrained in radiological protection,

in addition to other handling, storage, and use of devices under

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).

Each person licensed und 'r C.5.5 (d) to distribute devices to
generally licensed persons shall:

(1) Furnish a copy of the general license contained in C.4.2 (b)
to each person to whom he directly or through an intermediate
nerson transfers r:dioactive material in a device for use
pursuant to the geueral license contained in C.4.2 (b).

C-A3



C.5.5 (d) (4) (11)

(11)

(1id)

(iv)

Furnish a copy of the general li~ense contained ia the U.S.
Nuclear Regulatory Commission's, Agreement State's or
Licensing State's regulation eyuivalent to C.4.2 (b), or
alternatively, furnish a copy of the general license
contained in C.4.2 (b) to each person to whom he directiy

or through & intermediate person transfers radicactive
material in a device for use pursuant to the general license
of the U.S. Nuclcar Regulatory Commission, rhe Agreement
State or the Licensine “tate. If a copy of the general
license in C.4.2 (b) is furnished to such a person, it shall
be accompanied by a note explaining that the use of the
device 1is reg.lated by the U.S. Nuclear Regulatory Commiscion,
Agreeme .t State or Licensing State under requirements
substantially the same as those in C.4.2 (b).

Report to tho Agency all transfers of such devices to persons
for use under the general license ‘n C.4.2 (b). Such report
shall identify each gereral licensee by name and address, an
individual by name and/or pcsitior who may constitute 2 point
of contact between the Agency and the general licensee, the
type and model numher of device tramsferred, and the quantity
a~* type of radicactive materia! contained in the device If
cue o° more intermediite persons will temporarily possess the
devic : at the intended place of use prior to its possession
by the user, the report shall include identification of each
intermediate person bv name, address. contact, and relation-
ship te the intended user. If 20 transfers have been made

to persons gener«lly ]icensed under C.4.2 (b) during the
reporting period, the report shall so indicate. The report
shall cover each calender quarter and shall be filed within
30 davs thereafcter.

Reports to Other Agencies.

(a) Report to the U.S. Nuclear Regulatory Comcission al
transfers of such devices to persons for use under the
U.S. Nuclear Regulatory Commission general license in
Section 31.5 of 10 CFR Part 31.

(b) Report te the responsible State agency all transfers of
devices manufactured and distributed pursuant to C.5.5
{d) for use under a general license in that State's
regulations equivalent to C.4.2 (b).

(c) Such reports shall identifv each general licensee by
tame and address, an individual by name and/or position
who may constitute a point of coniact 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
or more intermediate persons will temporarily possess
the device at the intended place of use prior to its
possession by the user, the report shall include

C=44
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C.5.5% (g)

\») Manufacture and Distributicn of Radioactive Material for Medical Use
Under General License. In addition to requirements set forth in C.5.2,
a specific license authorizing the distribution of radicactive material
for use by physicians under the general license in C.5.2 (f) will be
issued 1if:

(1) The applicant submits evidence that the radioactive material is to
be manufactured, labeled, and packaged in accordance with a new drug
application wnich the Commiszsioner of Food and Jrugs, 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
vimilar statement which contains the information called for in one
of the following statements, appears on the label affixed to the
container o: appears in the leaflet or brochure which accompanies
the package:

(1) This radioactive drug may be received, possessed, an: used
only by physicians licensed (to dispense drugs) in the
practice of medicine. 1Its receipt, possession, use and
transfer are subject to the regulaticns and a general license
or its equivalert 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.

Name of manufacturer

(i1) This radioactive drug may be received, possessed, aad used
mly by physicians licensed (to dispense drugs) in the practice
~f medicine. 1Its receipt, possession, use and transfer are
ssbject to the regulations and a general license or iis equiva-
lent of a Licensing State.

Name of manufacturer

(k) Manufacture and Distribition of Radiocactive Material for Certain In
Vitro Clinical or Laboratory Testing Under General License. An
application for a specific license to manufacture or distribute radicactive

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) Iodine-125 in units not exceeding 10 microcuries each.

(11) Tlodine-13] in units not eurceding 10 microcuries each.




;

€C.5.5 (k) (2) ['i1)

(3)

(4)

(1i1)

(iv)

(v)
(vi)

(vii)

Carbon-14 i+ units not exceeding 10 microcuries each,

Hydrogen-3 (tritium) in units not exceeding 50 microcuries
each.

Iron=59 in units not exceeding 20 microcuries each.
Cobalt-57 in units not exceeding 10 microcuries each

Selenium-75 in units not exceeding 10 microcuries each.

(viii) Mock lodine-125 in units nct exc~eding 0.05 microcurie of

iodine-129 and 0.005 microcurie of americium-241 each.

gach prepackaged unit bears a durable, clearly visible label:

(1)

(i1)

Identifving the radiocactive contents as to chemical form and
radionuclide, and indicating tkit the amount of radioactivity
does not exceed 10 microcuries of iodine-125, iodine-131,
carbon-14, cobalt-57, or selenium-75; 50 microcuries of
hydrogen-3 {tritium); 20 microcuries of iron-59; or mock
iodined25 ir units not exceeding 0.05 microcurie of iodine-129
and 0.005 microcurie of americium-241 each; and

Displaying the radiation caution symbol described in A.3.3 (a)
and the words, "CAUTION, RADIOACTIVE MATERIAL," . id "Net for
Internal or External Use in Humans or Animals."

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:

(1)

(i1)

This radiocactive material may be received, acqui:=d, possessed,
and used only by physicians, clinical laberatories or hospitals
and only for in vitro clinical or laboratory tests not involving
internal or extarnal adminie’ ration of the material, or the
radiation therefrom, to humau beings or animals. 1Its receipt,
acquisition, possession, use, and trarfer are subject to the
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.

Name of manufacturer

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 ¢: external administration of
the material, or the radiation therefrom, to human beings or
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C.5.5 (h) (4) (11)

(1)

(i)

or animal . Its receipt, acquisition, possession, use, and
transfer ire subject to the regulations and a general license
of a Licensing State.

Name of manufacturer

(5) The label affired to the unit, or the leaflet or brochure which
accompanies the package, contains adequate information as to the
precautions to be observed in handliug and storing such radiocactive
material. In the case of the mock iodine-125 reference .vr cali-
bration source, the information accompanying the source must aisc
contain directions to the licensee regarding the waste disp-sal
requirements set out in A.4.1 »f these regulations.

Licensing the Manufacture and bistribution of Ice Detection Devices.

An application for a specific license to manufacture and distribute ice
detection devices to persons generally licensed under C.4.:z %) will be
approved subject to the fo oOwing 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 ¢f 10 CFR Part
32 are met,

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 licen-:d pursuant to
€.5.3 ..) for the uses listed in Group I, Group I1, IV, or V of Appendix
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 Health
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
Exemption for a New Drug" (IND) that has been accepted by the
FDA, o:

(1i1) the manufacture and distribvtion of the radiopharmaceutical
containing radioactive material is not subject to the Federa!
Food, Drug and Cosmetic Act and the Public Health Service Act;

(3) The applicant submits information on the radionvclide, chemical and

physical form, packaging including maximum activity per package,
and shielding provided by the packaging of the radiocactive naterial
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€.5.5 (3) (3)

(k)

(4)

which is appropriate for safe handling and storage of radio~-
pharmaceuticals by group licensees; and

(1)

(ii)

The label affixed to each package of the radiopharmaceutical
contains information on the radionuclide, quantity, and date
of assay and ‘he label aifixed to each package, or the leaflet
or brochure which accompanies each package, contains a state-
ment that the radiopharmaceutical is l’censed by th2 Agency
for distribution to persons licensed pursuant to C.5.3 (c)

and Appendix C CGroup I, Group 11, 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.

The labels, leaflets or brochures required by €.5.5 (j) (4) (i)
are in addition to the labeling required by the Food and Drug
Administration (FDA) and they may be separate from or, with

the approval of FDA, may be combined with the labeling required

by FDA.

Manufacture and Distribution of Generators or Reagent Kits for Preparation

of Radiopharmaceuticals Containing Radicactive Material. An application

for a specific license to manufacture and distribute generators or reagent
kits containing radioactive material for preparation of radiopharmaceuticals
by persons licensed pursuant to C.5.3 (¢) for the uses listed in Croup ILIX

of Appendix C of this part will be approved if:

(1)
(2)

(3)

(4)

(5)

The applicant satisfies the general requirements specified in C.5.2;

the applicant submits evidence that:

(1)

(11)

the generator or reagent kit is to be manufactured, labeled

and packaged in accordance with the Federal Fcod, Drug and
Cosmetic Act or the Public Health Service Act, such a: a new drug
applicaticn (NDA) approved by the Food and Drug Adminie ration
(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

the manufacture and distributior of Lhe generator or reagent
kit are not subject to the Federal Food, Drug and Cosmetic
Act and rie Public Health Service Act;

the applicant submits information on the radionuclide, chemical and
physical form, packaging including maximum activity per package,
and shielding provided by the packaging of the radiocactive material
contained in the generator ur reagent kit;

the label affixed to the generator or reagent kit contains infor-
mation on the radionuclide, quantity, and date of assay; and

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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(1) adequate information, from a radiation safety standpoint, on
the procedures to be followed and the equipment and shielding
to be used in eluting .he generator or processing radioact 've
material with the rcagent kit, and

‘41) a statement that this generator or reagent kit (as appropriate)
is approved for use by persons licensed by the Agency pursuant
to C.5.3 (¢) and Appendix C Group ILI of Mart C or under
equivalent licenses of the U.S. Nuclear Regulatory Commission,
an Agre.ment State or a Licensing 3tate. The labels, leaflets
or brochures required by C.5.5 (k) are in addit.on to the
labeling r=quired by FDA and they may be separate from or,
with the approval of FDA, may be combined with the labeling
required by FDA.

NOTE: Although the Agercy does not regulate the manfuacture and distribution
of reagent kits that do not - s4n radiocactive material, it does regulate the
use of such reagent kits for eparation of radiopharmaceuticals containing
radioactive material as part of its licensing and regulation of the users of
radioactive material. Any manufacturer of reagent kit: that do not contain
radioactive material who desires to have his reagent kits approved by the
Agency for use by persons licensed pursuant to C.5.3 (¢) and Group IIT of
Append ix C of this part may submit the pertinent information specified in

C«9:.5 (k).

(1) Manufacture and Distribution of Sources eor Devices Conta ning Radioactive
Material for Medical Use. An application for a specific license to
manufacture and distribute sources and devices cortaining 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 information regarding each type of
source or device pertinent to an evaluation of its radiation safety,
including:

(i) vhe radiocactive material contained, its chemical and physical
form, and amount,

(ii) details of design and construction of the source or device,
(ii1) procedure: for, and results of, protcrspe tes s to demonstrate

that the source or device will maintain its irtegrity under
stresses likely to be encountered in normal use and accidents,

(iv) for devices containing radioactive material, the radiation
profile of a prototype device,

(v) details of quality control procedures to assure that
production sources and devices meet the standards of the

design and prototype tests,
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(3)

(4)

(5)

(vi) procedures and standards for calibrating sources and devices,

(vii) legend and methods for labeling sources and devices as to their
radiocactive 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
or attached to a permanent storage cou.*iner for the source or
device; provided, that instructions which are too lengthly for
such label may be summarized on the label and printed in detail
on a brochure which is referenced on the label.

The label affixed to the source or device, or to the permanent stcrage
container for the source or device, contains informatior. on the
radionuclidc¢, quantity, and date of assay, and a statement that the
(name of source .. device) is licensed by the Agency for distribution

to persons lice (sed pursuant to C.5.3 (c) and Appendix C Group VI of
this part or v ider equivalent licenses .. the U.S. Nuclear Regulatory
Commission, a. Agreement State or 1 Licensing State, provided, that

such labeling for sources which dc .ot —equire long term storage

(e.g., gold-198 seeds) may be on a r~af et or brochure which accompanies
the source,.

In the event the applicant desires thit the source or device be
required to be tested for leakage of radioactive material at iantervais
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 ¢r similar sources
or devices and by design features that have a signifi-ant bearing

on the probability or consequences of leakage of radio‘'ctive material
fro— *the source.

In determining the acceptable interval for test of leakage of radic-
active material, the Agency will condiser information that includes,
but is not limited to:

(1) primary containment (source capsule),

(i1) protection of primary contaiament,

(iii) method of sealing containment,

(iv) containment construction materials,

(v) form of cont.ined radioactive material,

(vi) maximum temperature withstood during prototype tests,

(vii) maximum pr.ssure withstood during prototype tests,

(viii) maximum quautity of contained radicactive material,

(xi) radiotoxicity of contained radioactive material, and
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(x) operating experience with identical 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:

(i) the applicant satisfies the general requirements specified in
€:3:2;

(i1) the applicant submits sufficient informarion relating to che
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 product or device is not likely to
cause any individual to receive in any period of one calender
quarter 3 radiation dose in excess of 10 percent of the limits
specified in A.2.]1 (a); and

(1i1) the appiicant 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 assurancc that unique benefits will
accrue to the public because of the usefulness of the product
or device.

(2) 1In 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 higi 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 applicatiosn 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) shal”.

(1) maintain the level of quality control required by the license
in the manufacture of 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:
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C.5.5 (m) (4) (iD) (a)

(a) ddentify the manufacturer ol the product or device and the

- number of the license under which the product or device
was manufactured, the fact that the product or device
contains depleied vranium, and the quantity of depleted
uranium in each product or device; and

(b) state that the receipt, possession, use, and trarsfer ol

X 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;

(i1i) assure that the depleted uranium before being installed in
each product or device has been impressed with the following
legend clearly legible through any plating cr other covering:
"Depleted Uranium;"

(iv) (a) furnish a copy of the general license contained in C.4.]
(d) and a copy of Agency FormGEN-1 tceach person to whom
he transfers depleted uranium in a product or device for
use pursuant (o the general license contained in C.4.1
(d), or

(b) furnish a copy of the general liconse contained in the
U.S, Nuclear Regulatory Commission's or Agreement State's
regulation equivalent to C.4.1 (d) and a copy of the U.S.
Nuclear Regulatory Commission's or Agreement Siate's
certificate, or alternatively, furnish a copy of the
general license contained in C.4.,1 (d) and a copy of
Agency FormGEN-lto eachperson to whom he transfers
depleted uranium in a product or device for use pursuant
to the general license of the U.S5. Nuclear Regulatory
Comw =ion or an Agreement State, with a note explaining
thar vse of the product or device is regulated by the
U.S5. Neclear Regulatory Commission or an Agreement State
under requirements substantially the same a: those in
C.h 1 {d);

(v) report to the Agency all transfers of industrial preducts or
devices to persons for ve under the general license in C.4.1
(d). Such report shail identify each general licensee by namc
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 of depleted uranium contained in the product or
device. The report shall be submitted within 30 days after
the end of each calendar quarter in which such a product or
device is transferred to the generally ‘icensed person. If
no trancfers have been made to persons generally licensed
under C.4.1 (d) during the reporving period, the report shall
s0 indicate;

(vi) (a) report to the U.S. Nuclear Regulatory Commission all
transfers of industrial products or devices to persons
for use under the U.5. Nuclear Regulatory Commission
general license in Section 40.25 of 10 CFR Part 40,
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€.5.5 (m) (&) (vi) (b)

(b) report to the responsible State agency all transfers of
- devices manufactured and distributed pursuvant to C.5.5
(m) for use under a general license in that State's

regulations equivalent to C.4.1 (d),

(c) such report shall identify each general licensee by name
and address, an individual by name and/or posiiion who
may constitute a point of contact betwr :a the agency and
the general licensee, the type and model number of the
device transferred, and the quantity of aepleted uranium
contained in the product or device. The report shall be
submitted within 30 days after the end of each calendar
quarter in which such product sr device is transferred to
the generally licensed person,

(4) if no transfers have been made to U.S. Nuclear Regulatory
Commission licensees during the reporting period, this
information shall be reporv.1 to the U... Nuclear
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 respensible
Agreement State agency: and

(vii) keep records showing the name, address, and point of contact
for each general licensee to whom he transfers dejleted uranium
in industrial products or devices for use pursuant “he
general license provided in C.4.1 (d) or equivalent lations
of the U.S. Nuclear Regulatory Commission or of an Agrecment
State, The records shall be maintained for a period of two
vears and shall show ths date of each transfer, the quantity
of depleted uranium in each product 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 issuance, or
thereafter by appropriate rule, regulation, or order, such additional
requirements and conditions with respect to the licensee's receipt,
possession, use, and transfer of radioactive material subject to this
part as it deems appropriate or necessary in order to:

(1) minimize danger to public health and safety or property;
(2) require such reports and the keeping of such records, and to provide

for such inspections of activities under the license as may be
appropriate or necessary; and
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€.5.6 (b) (3)
(3) prevent loss or theft of material subject to this par .

C.5.7 Specific Terms and Conditions of License.

(a) Each licensee issued pursuant to this part shall be su*ject to all the
provisions of the Act, now or hereafter in effect, ard te Ul rules,
regulations, and orders of the Agency.

(b) No license issued or granted under this part and no vight to possess or
utilize radiocactive material granted by any license issued pirsuant to
this part shall be transferred, assigned, or in any manner disposed of
either voluntarily or involuntarily, directly or indirectly, through
transfer of control of any license to any person unless the Agency shail,
after securing full information find that the transfer is in accordance
with the provisions of the Act, and shall give its consen® 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 license.

C.5.8 Expiration of Licenses. Except as provided in C.5.9 (b), each specific
license shall expire at the end of the d vy, in the monih and year stated
therein.

C.5.9 Renewal of Licenses.

(a) Applications for renewal of specific licenses shall be filed in accordance
with C.5.1.

(b} In any cas2 in which a licensee, not less than 30 days prior to expiration
of his existing license, has filed an applice ioun in proper form for
renewal or for a new license authoriziag the same activities, such
existing license ghall not expire until the applicatio. has been finally
determined by the Agency.

C.5.10 Amendment of Licenses at Request of Licensece. 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.5.11 Agency Acticn on Applications to be Renew and Amend. In considering
an application by & licensee to renew or ‘amend his license, the Agency

will apply the criteria set forth in C.5.2 and C.5.3, C.5.4, or C.5.5 as
applicable.

C.5.12 Persons Possessing a License for Source, Byproduct, or Special Nuclear
Material in Quantities Not Qufficient to lorm a Critical Mass on Fffe(tlve
Date of These R%&_Llﬁiﬂﬂﬁ- Any person who, on the effe.tive date of
these regulations, possess a general ot specific license for source, by-
product, or special nuclear material in quantities not sufficient to form
a critical mass, issued by the U.S. Nuclear Regulatory Commission, shull
be deemed to possess a like license issued under this part and the Act,
such license to expire either 90 davs after receipt from the Agency of a
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not ice of expiration of such license, or on the date or expiration
speci‘ied in the U.S. Nuclcar Regulatory Commission license, whichever
is eaclier.

C.5.13 Persons Possessing Naturally Occurring and Accelerator-Produced Radio-
active Material on Effective Date of These Regulations. Any person who,
on the efiective date of these regulations, pos-esses NARM for which a
specific license is required by the Act or this - ¢ shall be deemed to
possess such a license issued under the Act and this part. Such license
shall expire 90 days after the effective date of these regulations;
provided, however, that if within the 90 days the person possessing such
material files an application in proper form for a license, such existing
license shall not expire until the application has been finally determined
by the Agency.

C.5.14 Transter of Miierial.

(a) No licensee shall transfer radioactive material ¢ pt as authorized
pursuant to this g=2ction.

(b) Except as ntherwise provided in his license ar! subject to the provisions
of C.5.14 (c) and (d), any licensee may transter radioactive material:

(1) to the A;.zan(ry;]'3
(2) to the U.S. Department of Energy;

(3) to any person exempt from the regulations ir this part to the extent
permitted under such exemption;

(4) to any person authorized to receive such material vader terms of a
general license or its equivaleat, or a specific license or equivalent
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 rcceive such maerial 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 writing

(c) Before transferring radioactive material to a specific licensee of the
Agency, the U.S. Nuclear Regulatory Commission, an Agreement State or a
Licensing State, cr to a general licensee who is required to register
with the Agency, the U.S. Nuclear Regulatory Commission, an \greement
State or a Lic. sing Scate prior to receipt oi the radioactive material,
the licensee transferring the material shall verify that the transferee’s
license authorizes the receipt of the type, form, and quantity of radio-
active material to be transferred.

A licensee may transfer material to thi Agency only after receiving prior
approval from the Agency.
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C.5.1% (&)

(c)

(d)

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, prio:r to the institution of proceedings
therefor, itacts or conduct which mav warrant such action =hall have been
called to the attention of the licensee in writing and the licensee shall
have been accorded an opportunity to demonstrate cr achieve compliance
with all lawful sequirements.

The Agency may terminate a specific license upon request submitted by the
liceusee to the Agency in writing.
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c.6.1 (a) (1) (v) (b)

(b) 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 Commission or an Agreement State authorizing the
holder to manufacture, transfer, install, or service a device
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 inst .11, traansfer, demonstrate or service such a device in
this State provided that:

(1) such person shall file a report with the Agency within
30 days after the end of each calen”ar quarter in which
any device is transferred to or installed in this State.
Each such report shall identify cach general licensee
to whom such device is transferred by name and address,
the type of device transferred, and the quantity and
type of radiocactive material contained in the device;

(i1) 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. 8. Nuclear Regulatory Commission or an Agieement
State;

(1ii) such person shall assure that any labels required to be
affixed to the device under regulations of the authority
whicrh licensed manufacture of the device bear a state-
ment that "Removal of this label is prohibited"; and

(iv) the holder of the specific license shall furnish to each
general l1icensee to whom he transfers such device or on
whose premises he installs such device a copy of the
general license contained in C.4.2 (b).

(3) The Agency may withdraw, limit, or qualify its acceptance of ea.y
specific licerse or equivalent licensing document issued by
another agency, or any product distributed pursuant to such
licensing document, upon determing that such action is necessary
in orde. to prevent undue hazard to public bealth and safety or
property.

(b) Licenses of Naturally-Occurring and Accelerator-Produced Radioactive
Material.

(1) Subject to these regul “ions, any person who holds a specific
license from any Licensing 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:
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C.8

C.B USE OF SEALEDR RADIOACTIVE SOURCES IN THE HEALING ARTS

C.8.1 Scope. These provisions apply to al) licensees whc 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 Interstitial, Intracavitary and Superficial Applicationms.
(a) Accountability, Storage and Transit.

(1) Except as otherwise specifically authorized by tle Agency each
licensee shall provide accountability 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 maintained.

(2) When not in use, sealed sources and applicators containing sealed
gources shall be kept in a protective enclosure of such material
and wall thickness as may be necessary to assure compliance with
the provisions of A.2 of these regulations.

(h) Testing Sealed Sources for ieakage and Contamination.

(1) All sealed sources with a half-life greater than 30 days and in any
form other than gas shall be tested for leakage and/or contamination
prior to initial use and at intervals not to exceed 6 months, unless
otherwise specified, If there is reason to suspect that a sealed
source might have been damaged, or might be leaking, it shall be
tested for leakage before further use.

(2) lLeak tests shall be capable of detecting the presence of 0.005 micro-
curie of radiocactive material on the test sample or. in the can~ of
radium, the escape of radon at the rate of 0.001 microcurie pe 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
and shall cause it to be decontaminated and repaired or to be disposed
of in accordance with applicable provisions of part A of these reg-
ulations.

(3) Leak test results shall be recorded in units ¢f microcuries an
maintained for inspection by the Agency.

(¢) Taliation Surveys.

(1) The maximum radiation level at a distaace of 1 meter from the
patient in whom brachytherapy sources have been inserted shall be
determined by measurement or calculation. This radiation level shall
be entured on the patient's chart and other signs as required under
C.B.2 (d).

() The radiation levels in the patient's room and the surrounding area

\
\ o
| shall be determined, recorded, and maintained for insmection by the
| Agency,
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Column | Column 11

Cas con- Liquid and solid
Element (atomic centration concentration
number) Isotope uCi/ml 1/ uCi/ml 2/

Rubidium (37) Rb-86 /X107
Ruthenium (44) Ru-97 4%107°
Ru-103 8X10™"
Ru-105 1X10™~
Ru~106 X107
Samarium (62) Sm=153 8X10™%
Scandium (21) Se-46 4X10™%
Sc~47 9; 10™%
Sc-48 3 10™%
Selenium (34) Se-75 33 107~
Silicon {14) §i-31 910~
Silver (47) Ag-105 X10~°
Ag-110n 3IX107°
Ag-111 4X10°4
Sodium (11) Na-24 2X10° )
Strontium (38) Sr-85 1X107°

Sr- 89 1X10™%

Sr-91 7X10°™
Sr-92 .4 | Fhe
Sulfur (16) §-35 9x10~9 6Xi ™%
lTantalum (73) la-182 4X107%
lechnetium 743) I'c-96m 1X10~ !
fc-96 1X10~3
rellurium (52) le-125m 2X10™°
le~12 6X10™"
3X10™3
lTe-=129m 3X107%
[e=131n 6X10
fe-132 3X107
Terbium (55) [b=160 X107
Thallium (81) I'1-200 4X107
'1-201 3X10™°
1-202 1X107°
1-20%4 X102
Thulium (69) 'm=171 5X10°™
m-171 5X10~ "
1/ Va.ues are given in Colum. 1 only for those matericl rmally used a
2/ uCi/gm for solids ; '
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PART C

APPENDIX B

EXEMPT QUANTITIES

Radiovactive Material

Antimony-122 (So 122)
Antimony-124 (Sb 124)
Antimony-125 (Sb 125)
Arsenic~73 (As 73)
A-genic-74 (As 74)
Arsenic~76 (As 76)
Arsenic-77 (As 77
Barium-131 (Ba 131)
Barium-133 (Ba 132)
Barium-140 (Ba 140;
Bismuth-210 (Bi 210)
Bromine-82 (Br 82)
Carmium=109 (Cd 109)
Cadmium=115m (Cd 115m)
Cadmium-115 (Cd 115)
Calcium=-45 (Ca 45)
Calcium-47 (Ca 47)
Carbon-14 (C 14)
Cerium-141 (Ce 141)
Cerium-143 (Ze 143)
Cerium=144 (Cz 144)
Cesium-129 (Cs 129)
Cesium-131 (Cs 131)
Cesium-134m (Cs 134m)
Cesitm=134 (Cs 134)
Cesium-135 (Cs 135)
Cesium-136 (Cs 136)
Cesium-137 (Cs 137)
Chlorine-36 (.1 36)
Chlorine-38 (Cl1 38)
Chromium-51 (Cr 51)
Cobalt-57 (Co 57)
Cobalt-58m (Co 58m)
Cobalt-59 (Co 59)
Cobalt-60 (Co 60)
Copper-64 (Cu 64)
Dysprosium-165 (Dy 165)
Dysprosium-166 (Dy 166)
Erbium-169 (Er 169)
Erbium-171 (Er 171)
Europium-152 (Eu 152) 9.2h
Furopium=152 (Eu 152) 13 yr
Europium-154 (Eu 154)

Microcuries

100
10
10

100
10
10

106
10
10
10

10
10
10
100
10
10
100
100
100

100
1,000
100

10

10

10

10

10
1,000
100
10

10

100

10
100
100
100
100
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(5)

(6)

(7

(8)

(9)

(10)

(11)

(13)

(14)
(15)

(16)

(17)
(18)

(19)

(21)

(22)

(23)

lodine~131 as colloidal (w.«croaggregated) iodinated human
serum albumin for liver imaging.

Todine-131 as labeled rose bengal for liver imaging.
Iodine-131 as iodopyracet, sodium iodohippurate, sod.um
diatrizoate, diatrizc e methylglucamin¢, sodium dipro-
triz.ate, or sodium .cetrizoate for kidney imaging.

Iodine-131 as sodium iodipamide for cardiac imaging.

Iodine-131 as iodinated humar serum albumin (IHSA) for
placenta localization.

Chromium-51 as sodium chromate for spleen imaging.

Chromium-51 as labeled human serum albumin for placenta
localization.

Gold-198 in collodial form for liver imaging.

Mercury-197 as labeled chlormerodrin for kidney and brain
imaging.

Mercury-203 as labeled chlormerodrin (.- “rain imaging.

Selenium-75 as labeled selenomethionine for pancreas imaging.

Strontium-85 as nitrat. or chloride for bone imaging in
patients with suspected or diagnosed cancer.

Technetium-99m as pertechnetate for brain imaging.

Technetium-99m as pertechnetate for thyreid imaging.

Technetium-99m as pertechnetate for salivary gland imaging.

Technetium-99m as perte-linetatc for blood pool imaging,
including placenta localization.

Technetium-9%m as labeled sulfur colloid for liver, spleen,

and bone marrow imaging.

Technetium-99m as labeled macroaggregated human serum albumin

for lung imaging.

Any radioactive maierial in a radiopharmaceutical prepared
from a reagent kit listed in Section (£{) of Group III.
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(24)

(25)
(26)

(27)

(28)

(29,

(30)

Group III.

(1)

(<)

(?)

(4)

Any radicactive material in a radiopharmaceutical and for a
diagnostic use involving imaging for which a "Notice of
Claimed Investiga( i ual Exemption for a New Drug" (IND) has
been accepted by ine Food and Drug Administration (FDA).

Fluorine-18 in solution for bone imaging.
Strontium-87m for bone imaging.

lodine-125 as fibrinogen for detection and monitoring of
developing deep vein thrombosis.

Ytterbium-169 as labeled diethylenetriaminepentaacetic acid
(DPTA) for cisternography.

lodine-123 as sodium iodide (Nal) for thyroid imaging.

Indium-113m as chloride for blood pecol imaging, including
placenta localization.

Use of generators and reagent kits for the preparation and use

of radiopharmaceuticals containing radioactive material for

certain diagnostic uses.

Molyt<~qum=-99/t. :hnetium-99m generators for the elution of
cechnet ;um-99m as pertechnetate for:

(i) b. .* imaging;

(ii) thyroid imaging;

(iii) salivary gland imaging;

(iv) blood pool imeging 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

in sections (4) and (5) of this group.

Yttrium-87/Strontium=-87m generators for the elution
Strontium 87m for bone imaging.

Technet ium-99m as pertechnetate for use with reagent kits for
preparation and use of radiopharmaceuticals containing
technetium-99m as provided in (4) and (5) of this group.
Reagent kits for preraration of technetium-99m labeled:

(i) sulfur colloic for liver, spleen and bone marrow imagiig;

(ii) Iron-ascorbate-diethylene.riaminzpentaacetic acid
complex for kidney imaging;
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Group V.

Group

(1)

(2)
(3)

(1)

(2)

(3)

(4)

(5)

(6)

(8)

(9)

(10)

Use of prepared radiopharmaceuticals for certain therapeutic
uses tanat normally require hospitalization for purposes of
radiation safety.

Gold-198 as colloid for intracavitary treatment of malignant
effusions.

Iodine~13]1 as iodide for treatment of thyroid carcinoma.

Any radioactive material in a radiopharmaceutical and for
a therapcutic use normally requiring hospitalization for
radiation safe’y reasons for which a "Notice of Claimed
Investigational Exemption for a New Drug" (IND) has been
accepted by the Food and Drug Administration (FDA).

Use of sources and devices containing radicactive mateiial for
certa’n medical uses.

Americium-24]1 as a sealed source in a device for bone mineral
analysis.

Cesium—=137 encased in needles and applicator cells for topical,
interstitial, and intracavitary treatment of cancer.

Cobalt-60 encased in needles and applicator cells for topiecal,
interstitial, and intracavitary treatment of cancer.

Gold-198 as seeds for interstitial treatment of cancer.

Iodine-125 as a sealed source in a device for bone mineral
analysis.

Jridium-192 as seeds encased in nylon ribbon for interstitial
treatment of cancer.

Strontium-90 sealed in an applicator for treatment of super-
ficial eye conditions.

Radon-222 as seeds for topical, interstitial, and intracav ™ ary
treatment of cancer.

Radium-226 as a sealed source for topical, incerstitial, and
intracavitary treatment of cancer.

Iodine-125 as :veds for interstitial treatment of cancer.
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Radioactive Material

Any radioactive material

her than source mate-
rial, special nuclear
material, or alpha
emitting radicvactive
1 t i t

not listed at

materia
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RADIATION SAFETY REQUIREMENTS FOR PARTICLE ACCELERATORS
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D.2.2 (g)

(g)

D.2.

(a)

(b)

(c)

The applicant has an adequate tiaining program for particle accelerator
operators.

3 Human Use of Particle Accelzrators. In addition to the requirements

set forth in part B, a régislration for use of a particle accelera:or
ir the healing arts will be issued only 1f:

Whenever deemed necessary by .ne Agency, the applicant has appointed a
medical committee of at least turee members to evaluate all proposals
for research, diagnostic, and therapeutic use of a particle accelerator.
Membership of the commi’tee should include physicians expert in internal
medicine, hematology, therapev.ic radiology, and a person experienced

in depth dose calculations .ad protection against radiation;

The individuals designated on the application as the users have sub-
stantial training and experierce in deep therapy techniques or in the

use of particle accelerators to treat humans; and

The individual designated on the application as the user must be a
physician.

D.3 RADIATION SAFETY REQUIREMENTS FOR THE USE OF PARTICLE ACCELERATORS

D.3.1 General Provisions.

(a)

(b)

fhis subpart establishes radiation safety requirements for the use of
varticle accelerators. The provisions of this subpart are in addition
to, and not in substitution for, other applicable provisions of the
regulations.

he registrant shall be responsible for assuring that all requirements
of this part are met.

No registrant sh#ll permit any person to act as a particle accelerator
gperator until such person:

(1) Has been instructed ir iiiation safety and shall have demonstrated
an understanding thereofl;

(2) Has received copies of and instructior in this part and the
applicable requirements of part A, pertinent registration conditions
and the registrant's operating and emergency procedures, and shall
have demonstrated understanding thereof; and

{3) Has demonstrated cowpetence to use the particle accelerator,
related equipment, and survey instruments which will be employed
in his assignment.

Either the radiation safety committee or the radiation saf:ty 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.
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E.2.5

F.2.5 Radiation Eurvey Instruments.

(a)

(b)

(c)

The licensee or registrant shall maintain sufficient calibrated and
operable radiation survey instruments to make physical radiation surveys

as required by this subpart and A.3.1 ¢f these regulations. Instrumentation

required by this paragraph shall have a range such that 2 milliroentgens
per hour through 1 roentgen per hour can be measured.

Each radiation survey iustrument shall be calibrated:

(1) Against appropriate energy at intervals not to exceed 3 months and
after each instrument servicing;

.<) 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.

Records of these calibrations shall be maintained for two vears after the
calibration date for inspection by the Agency.

E.2.6 Leak Testing, Repair, Tagging, Opening, Modificationm, and Replacemert of

(a)

(b)

(c)

(d)

Sealed Sources.

The replacement of any sealed 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 (he Agency, the U.S8. Nuclear Regulatory
Commission, or any Agreement State.

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.

Tne leak test shall be capable of detecting the presence of 0.005 micro-
curie of removable contamination on the sealel 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 other appropriate measuring point, by a procedure to be
approved pursuant to part C. Records of leak test resu *s shall be kept
in units of microcuries and maintained for inspection by the Agency for

6 months after the next required leak test is performed or until the
sealed source is transferred or disposed of.

Any test conducted pursuant to paragraphs (b) and (¢) of this section
which reveals the presence of 0.005 microcurie or more o removable radio-
active material shall be considered evidence thai the scaled source is
leaking. The licensee shall immediately withdraw the eq iipment involved
.«om use and shall cause it to be decontaminated and repzired or to be
disposed of, in accordance with regulations of the Agency Within 5 days
alter obtaining resul.s of the test, t.e licensee shall file a report with
the Agencv describing the equipment inv i‘ved, the test results, and the
corrective action taken.
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E.2.10 (a) (3)

(3) Has demonstrated competence to use the source of radiation, radio-
graphic exposure Jevice, related handling tools, and radiation survey
instruments which will be employed in his assignment.

(b) No licensee or registrant shall permit any individual to act as a radio-
grapher's assistant until such ifudividual:

(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 radiographer the sources of radiaticn, radiographic exposure
device, related handling tools, and radiation survey instruments
which will be employed in his assignment.

(¢) 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
met .

E.2.11 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

individual is likely to be exposed to radiation doses in excess of the

limits 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 radiation;

(e) Personnel monitering and the use of personnel monitoring equipment;

(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 “e event of an accident:

(i) Maintenance of records; and

(j) The inspection and maintenance of radiographic exposure devices and
storage containers, and radiation machines.
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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 MATERIAL," 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 radiation 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 simiiar 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
that with all shutters closed the leakage radiation measured at a distance
of 5 cm from its surface 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 result
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 tule rating.

(b) Surveys. Radiation surveys, as required by /A.3.1, of all analytical and
researchk 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) Fellowing 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;
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F2:13 (%)

(c) Aluminun 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:

(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
an estimation of the extent of occupa. y by an individual in such areas.
In addition, the drawing shall include che results of a survey for radi-
ation levels present at the operator'. position and at pertinent points
outside the room at specified test conditiuns; or the tyre and thickness
of materials, or lead equivalencyv, of each protective barrier.

(g) A copy of all correspondence with this Agency regarding that x-ray syctem.

F.2.14 Each facility sha maintain an X-ray Patient Log ~~ntaining the follow-
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. 1In addition: for radiograrhy, the r-mber of
expusures for each projection; for fluoroscopy, the cumulative fluoro
on-time; for treatment utilizing x-rays of less than one Mev, the lengti
of the exposure; for trearmeat utilizing x-rays of one Mev and above, ap
appropriate measure of tte dose, e.g., dose monitor units.

(d) Any deviation from 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 practitioner of th healing arts ordering the

examination.

Patient log records shall be maintained for a minimum of five (5) rears
following the examination or treatment of adult patients. Records of
examination or treatment of minors shall be maintained for a minimum of
five (5) years beyond the age of majority.
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F.4

F.4.1

F.4.2

(a)

(b)

F.4.3

(a)

(b)

F.4.5

F.4.6

(a)

F.4 FLUOROSCOPIC X-~RAY SYSTEMS

The requirements of F.3.2 for Certified Systems and Components shali
apply to certified fluoroscopic x-ray systems and components, inclucing
radiation tharapy simulation systems. Other fluoroscopic x-ray systems
shall meet the requirements of the remainder of this subparr.

Limitation of Useful Beam.

The fluoroscopic tube shall not produce x-rays unless the primary
protective barrier is in position to intercept the entire useful beam
at all times, and

The entire cross section of the useful beam shall be intercepted by the
primary protective barrier of the fluoroscopic image assemuly at any
source-image receptu iistance (SID).

The x-ray field produced by non-image-intensified fluoroscopic equipment
shall not extend beyond the entire visible area of the image receptor.
This requirement applies to field size during both fluoroscopic procedures
and spot filming procedures.

Image-intensified fluoroscopy and spot filming shall meet the following
requirements:

During fluoroscopic or spot-filming procedures, neither the length nor
the width of the x-ray field in the plane of the image receptor shall
exceed the visible area of the image receptor by more than 3 percent cf
the SID. The sum of the excess length and the excess width shall be no
greater than 4 percent of the SID.

Compliance shall be determined with the beam axis perpendicular to vhe
image receptcer. For rectangular x-ray fields used with circular image
veception, the error in alignment shall be determined along the length
and width dimensions of the x-ray field which pass through the center
of the visible zrea of the image receptor.

Activation of the Flt ‘roscopic Tube. X-ray production in the fluoro-
scopic mode shall be ontrolled by a device which requires continuous
pressure by the fluoroscopist for the entire time of any exposure.
When recording serial fluoroscopic images, the fluoroscopist shall be
able to terminate the x-ray exposure(s) at any time, but means may be
provided to permit completion of any single exposure of the series in
process.

Exposure Rate Limits. The entrance exposure rate allowable limits are
as fullows:

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 I
roentgens per minntte at the point where the center of the useful beam
enters the patienc, except during recording of fluoroscopic imiges, or
when an optional high level control i¢ provided.






F.4.8

F.4.8 Barrier Transmitted Radiation Rate Limits.

F.4.9

The exposure rate due

to

transmission through the primary protettive barrier with ‘he attenuation
radiation from the image in-
tensifier, if provided, shall r.c¢ exceed 2 milliroentgens per hour at

block in the useful beam, co. hines

10 centimeters from any accessible sirface of the

w i

th

flucroscopic imaging

assembly beyond the plane of the image receptor for each roentgen per

minute of entrance exposure rate.

Measuring Compliance of Barrier Transmission.
transmission through the primary protu.tivu barriei
radiation from *he image intensifier shall be

The exposure rate due to
combin~4 with
determined by measurements

averaged over an area of 100 square centimeters wirh po linear dimens ion
greater than 20 (-atimeters. If the

measurement shall be made with the

imaging ascembl rciitioned 30 centimeters above

in

source is below the tabletop,
surface of the fluoroscopi

put

the tabletop.

t

0o

1f the

source is above the tabletop and the SID is variable, the weas.rement

shall be made with the end of the beam-limiting device o«

close to the tabletop as it can be placed, provided that it
be closer than 30 centimeters. Movable grids and compression devices
shall be removed from the useful beam during the measurement. The
attenuation block shall be positioned in the useful beam 10 centimeters
from the point of measurement of entrance exposure rat"~ and between

this point and the input surface of the fluoroscopic

F.4.10 Indication of Potential and Current,

(a)

(b)

(c)

(d)

F.4.12 Fluoroscopic Timer. Means shall be
The

continuously indicated.

.11 Source-Skfn PMistance. The source

38 centime:!:rs on staticnary flucroscopes

date of these regulatiors;

to

spacir das

shall not

During fluoroscopy and cine~
flunrography “the axluvnltagc (kV) and the milliamperage (mA) shall be

skin distance shall not be

installed after t

imaging assembly.

less

he effective

35.5 centimeters on stationary fluoroscopes which are in operation prior
to the effective date of these regulations;

30 centimeters on all mobile fluoroscopes; and

70 centimeters for image intensifie

cautionary measures to be adi. red t

on-time of the fluoroscopir tube,

d

luoroscopes used fou
surgica' application. The users operating manual mast provide pre-
0 during the wse of this

provided to preset

specific

device.

timing device shall not exceed five (5) min:tes without resetting.
signal audible to the fluoroscopist shall
any preset cumulative on-time. Such signal shall -ontinue
vhile x-rays are produced until the timing device is reset.

F.4.13 Mobile Fluoroscopes. In addition
part F.4, mobile fluorosscopes shall provide intensified imaging.
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F.5

F.5 X-RAY SYSTEMS OTHER THAN FLUOROSCOPIC,
DENTAL INTRAORAL, OR VETERINARY SYSTEMS

F.5.1 Beam Limitation. The useful beam shall be limited to the area of
clinical interest.

(a) vYor general purpose stationary and mobile x-ray systems there shall be
provided a means for stepless adjustment of the size of the x-ray [leld.
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 field shall not exceed 2
percent of the distance from the source to the center of the visuallv
defined field when the surface upon which it appears is perpendicular
to the axis of the x-ray beam. The Agency may grant an exemption on
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 naragraph.

(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
beam is perpendicular to the plane of the image receptor, to align
the center of the x-ray field with respect to the center of the
image receptor to within 2 percent of the SII, and to indicate the
SID to within 2 percent;

(2) The beam-lii.iting device shall numerically indicate the field size
in the plane of the image receptor to which it is ad justed; and

(3) Indication of field size dimensions and SID shall be specified in
inches aad/or centimeters, and shall be such that aperture
ad justments 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.

(c) X-ray equipment designed for only one image receptor size at a fixed
SID shall be provided with means tc limit 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.

F-12 A()z 950






F.5.3

F.5.3 Automatic Exposure Controls. When an automatic exposure control is
provided: i

(a) Indication shall be made on the control panel when this mode of operation
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
operat.ion shall be equal to or less than a time interval equivalent to
2 pulses and the minimum exposure time for all other equipm nt shall be
equal to or less than one-sixtieth second or a time interval reqiired to
deliver 5 mAs, whichever is greater;

(c) Either the product of peak x-ray tube potential, current, and exposure
time shall be limited to not more than 60 kWs per exposure or the product
of x-ray tube current and exposure time shall be limited to not more
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
required before further automatically timed exposures can be made,.

F.5.4 Reproducibility. With a timer setting of 0.5 seconds or les., the
average exposure period (T) shall be greater than or equal to 5 times the
maximum exposure period (Tpgyx) minus the minimum exposure period (Tpyqp,)
when 4 timer tests are performed using the same timer setting;

i.e., T> 5(Tpax = Tmin).

F.5.5 Source-to-Skin Distance. All radicgraphic 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 Exgosure Reproducibility. The coefficient of variation shall not exceed
0. when all technique factors are held constant, This requirement shall
be deemed to have been met if, when four exposures are made at identical
technique factors, the value of the average exposure (E) is greater than
or equal to 5 times the maximum exposure (Ep,,) minus the minimum exposure

(Emin) .

foe., E>5(Eg,y = Epin)-

F.5.7 Radiation from Capacitor Energy Storage Equipment in Standby Status.
Radiztion emitted from the x-ray tube when the exposure switch or timer
is not activated shall not exceed a rate of 2 milliroentgens per hour
at 5 centimeters from aay accessible surface of the diagnostic source
assembly, with the beam-limiting Jevice fully open.
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F.8.1

F.8.2

P.8.3

F.8 X-RAY AND ELECTRON THERAPY SYSTEMS (1 MEV AND ABOVE)

All of the sections of part D except D.3.7 (c¢) and fd) shall apply to
medical facilities using medical therapy equipment wit. energies 1 MeV
and above.

Leakage Radiation to the Patient Area (equipment manufactured afier

August 1, 1978). For all operating conditions, the dose equivalent in

rems due to leakage radiation, including x-rays, electrons, and neutrons

at any point in a circular plane of 2 meters radius centered on and
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 unattenuvated 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 pcsitions specilied.
For each system the registrant shall determine, or obtain from the
manufacturer, the leakage radiation existing at the positions specified
in this paragraph for specified operating conditions. Records on

leakage radiation shall be maintained at the installation for inspection

by the Agency.

Leakage Radiation to the Patient Area (equipment manufactured on or
before August 1, 1978). The ]edkake rldiltlon. excluding neutrons, at
any point in the area specified by F.B.! where such area intercepts the
central axis of the beam | meter from the virtual source, shall not
exceed 0.1 percent of the maximum dose equivalent in rem of the un-
attenuated useful beam measured at the point of intersection of the
central axis of the beam and the surface of the referenced circular
plane. Measurements chall be averaged over an area up to but not
exceeding 100 square centimeters at the positions specified. For each
system the registrant shall determine, or obtain from the manufacturer,
the leakage radiation existing at the positions specified in ¥.8.1 for
specified overating conditions. Records on leakage radiation shall be
maintained at the installation for inspection by the Agency.

Leakage Radiation Outside the Patient Area. The dose equivalent in rem
due to leakage radiation, except in the area specified in F.8.1, when
measured at any point 1 meter from the path of the charged particle,
before the charged particle strikes the target or window, shall not
exceed 0.1 percent for x-ray leakage nor 0.5 percent for neutron leak-
age of the maximum dose equivalent in rem of the unattenuated useful
beam measured at the point of intersection of th: central axis of the
beam and the circular plane specified in F.8.1. The registrant shall

determine, or obtain from the manufacturer, the actual leakage radiation

existing at the positions specified in this section for specified
operating conditions. Measurements shall be averaged over an area up
to but not exceeding 100 square centimeters at the positions specified.












F.8.8

F.8.8 Bean Symmetry. For equipment manufactured after 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 BOX of the central area of the field. An indication of
beam symmetry shall appear at the control panei. Beam asymmetrv in excess
of 20 percent shall automatically terminate the usefuil beam, Beam symmetry
requirements may be met if the user can demonstrate te the satisfaction
of the Agency that adequate fail-safe protection against the beam asvmmetry
is incorporated into the inherent design of the accelerator. On existing
equipment where the Agency has determined that beam symmetry is inadoquate
the use of an automatic beam asymmetry warning system may be required.

F.8.9 Selection and Dieplay of Dose Monitor Units.

(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 he displayed at the
treatment control panel until reset for the next irradiation.

F.8.10 Termination of Irradiation by the Dose Monitoring System.

(a) Each of the required moritoring systems shall be capable of independently
terminating irradiation. Provisions shall be made to test the correct
operation of each system.

(b) Each primary svstem shall terminate irradiation when the preselected
number of dose monitor units has been detected by the system.

(c) Each secondary system shall terminate irradiation when the preselected
number of dose monitor units plus 10 dose monitor units have been detected
by the svstem.

(d) For equipment manufactured after August 1, 1978, indicators on the
control panel shall show which monitoring system has terminated the beam.

F.8.11 Termination Switches. It shall be possible to terminate irradiation
and equipment movements or go from an interruption condition to ternmi-
nation conditions at any time from the operator's position at the trea -
ment control panel.

F.8.12 Interruption Switches. It shall be possible to interrupt irradiation
and equipment movements at any time from the treatment control panel.
Following an interruption it shall be possible to restart irradiation
by operator action without any reselection of operating conditions. 1t
any change is made of a pre-selected value during an interruption the
equipment shall go to termination condition.

F.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 selector and an elapsed
time indicator.
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F.8.24

F.8.24 Calibrations. The calibration of systems subject to F.8 shall be per-

(a)

(b)

(c)

(d)

(e)

formed before any system is first used for frradlation of patients. The
calibration shall be performed under the direct supervision of a qualified
expert. Calibrations shall be repeated at least once every 6 months and
after any change which might significantly change the calibration or
spatial distribution or other characteristics of the machine output.
Calibration of the dose equivalent of the therapy beam shall be performed
with a measurement instrument the calibration of which is direcctly
traceable to national standards of exposure or avbsorbed dose, and which
shall have been calibrated within the preceding two years. Records of
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
shall include at least the following determinations:

Verification that the equipment is operating in compliance with design
specifications concerning the light localizer, the side light and back-
pointer alignment with the isocenter; when applicable, variation In the
axis of rotation for the table, gantry and jaw system, and beam flatness
and symmetry at the specified depths.

The exposure rate or dose rate in air and at various depths of water or
water equivalent maturial for the range of field sizes used, for each
effective energy and for each treatment distance used for radiation
therapy.

The congruence between the radiation field and the field indicated by
the localizing device.

The uniformity of the radiation field and its dependency upon the di-
rection of the useful beam.

The above calibrations shall be such that the dose at a reference point
in soft tissue can be calculated within + 5 percent.

F.8.25 Spot Checks. Spot checks shall be performed on systems subject to F.8.

(a)

(b)

(c)

(d)

Spot checks shall meet the following requirements:

The spot check procedures shali be in writing and shall have been de-
veloped by a qualified expert.

The measurements taken during spot checks shall demonstrate the degree
of consistency of the operating characteristics which can affect the
radiation output of the system or the radiation delivered to a patient
during a therapy procedure.

The spot check procedures shall specify the frequency at which tests or
measurements are to be performed.

For systems in which beam quality can vary significantly, spot checks
shall include quality checks.
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F.9

F.9 VETERINARY MEDICINE RADIOGRAPHIC INSTALLATIONS

F.9.1 Equipment.

(a)

(b)

(c)

(d)

(e)

F.9.

(b)

(c)

%]

The protective tube housing shall be equivalent to the requirements of
F.3.5.

Diaphragms or cones shall be provided for collimating the useful beam to
the area of clinica® interest and shall provide the same depree of pro-
tection as is required of the housing.

The total filtration permanently in the useful beam shall not be less
than 0.5 millimeters aluminum equivalent for machines operating up to
50 kVp, 1.5 millimeters aluminum equivalent for machines operating
between 50-70 kVp, and 2.5 millimeters aluminum equivalent for machines
operating above 70 kVp.

A device shall be provided to terminate the exposure after a preset time
or exposure.

A dead-man type of exposure switch shall be provided, together with an
electrical ord 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.

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.% of these regulations.

Operating Procedures.

The operator shall stand well away from the useful beam and the animal
during radiographic exposures.

No individual other than the operator shall be in the x-ray room while
exposures are being made unless such individual's assistaence is required.

When an animal must be held in position during radiography, mechanical
supporting or restraining devices should be used. If necessary, general
anesthesia, sedation or tranquilization should be used. If the animal
must be held by an individual, that individuval 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
for this purpose shall be monitored, and a record shall be made of the
examination, including the name of the human holder, date of the exami-
nation, number of exposures and technique factors utilized for the
exposure(s).
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12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

IThe

Applicator means a structure which indicates the extent of the treatment
field at a given distance from the virtual source and which may or may
not incorporate the beam limiting device.

Assembler means any person engaged in the business of assembling, re-
placing, or installing one or more components into an x-ray system or

subsystem.

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.

Automatic exposure control means a device which automatically controls one
or more techniqueé factors in order to obtain at a preselected location(s)
a required quantity of radiation (See also Phototimer).

Barrier (See Protective barrier).

Beam axis means a line from the source through the centers of x-ray fields.

Beam-limiting device means a device which provides a means to restrict
the dimensions of an x-ray field.

Beam scattering filter means a filter used in order to scatter a beam of
electrons.

Byproduct material means any radioactive material (except special nuclear
material) yielded in or made radioactive by exposure to the radiation
incident to the process of producing or utilizing special nuclear material.

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.

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
placed, is intended to contain at least that portion of a material being
irradiated, provide radiation attenuation, and exclude personnel from its
interior during generation of x-radiation. Included are all x-ray systems
designed 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
m:y temporarily or occasionally incorporate portable shielding is not
considered a cabinet x-ray system.

Calendar quarter means not less tlan 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
in any one year is omitted from inclusion within a celendar 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 vear.

nominal chemical composition of type HOO alominum alloy is 99.0 percent

minimum aleminum, 0.12 percent copper.
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58)

59)

60)

64)

65)

66)

67)

68)

69)

Healing arts screening means the testing of human beings using x-ray
machines for the detection or evaluation 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 tesrs for the purpose of diagnosis or treatment.

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.

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.

Human use means the internal or external administration of radiation or
radiocactive material to human beings.

HVL (See Half-value layer).

Image intensifier means a device, installed in its housing, which in-
stantaneously converts an x-ray pattern into a corresponding light image
of higher energy density.

Image receptor means any device, such as a fluorescent screen or radio-
graphic film, which transforms incident x-ray photons either into a
visible image or into another form which can be made into a visible
image by further transformations.

Individual means any human being.

Industrial radiography means the examination of the macroscopic structure
of materials by nondestructive methods utilizing sources of radiation.

Inherent filtration means the filtration of the useful beam provided by
the permanently installed components of the tube housing assembly.

Inspection means an official examination or observation including but
not limited to, tests, surveys, and monitoring to determine compliance
with rules, regulations, orders, requirements and conditions of the
Agency.

Interlock means a device arranged or connected such that the occurrence
of an event or condition is required belore a second event or condition
can occur or continue to occur.

Interruption of irradiation means the stopping of irradiation with the
possibility of continuing irradiation without resetting of operating
conditions at the control panel.

Isocenter means a fixed point in space located at the intersection of

the rotation axes of the principal movements of the therapy system.

Kilovolts peak (See Peak tube potential).
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131)

132)

133)

134)

135)

136)

138)

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 equivalent to a dose of one rem:

(1) An exposure of 1 Il of X, or gamma radiation;

(2) A dose of 1 rad due to X, gamma, or beta
radiation;

(3) A dose of 0.05 rad due to parricles heavier
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
energy protons.

Research and development means (1) theoretical analysis, exploration,
or experimentation; or (2) the extension of investigative findings and
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.

Research and development x-ray equipment means equipment generating
x-radiation for research and development purposes.

Research and develcpment x-ray system means a group of local and re-
mote components utilizing x-rays for research and development purposes.
Local components include those that are struck by x-rays such as radia-
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.

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.

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.
Restricted area shall not include any areas used for residential
quarters, although a separate room or rooms in a residential building
may be set apart as a restricted area.

AR_oentggn (R) means the special unit ol exposure. One roentgen equals

2.58 x 10-% coulombs/kilogram of air (see Exposure).

Scattered radiaticn means radiation that, during passage through
matter, has been deviated in direction (see Qj{gf}_§£pttered radiation).
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INSTRUCTIONS FOR PREPARATION OF AGENCY FORM RCA-3

The preparation and safekeepiug of this form or a clear and legible recocd
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 radiation exposures. Such a record
must be maintained for each individual for whom personnel monitoring Is re-
quired under section A.3.2. Note that a separate Agency Form RC.-3 is to be
used for recordiing external exposure to (1) the whole body; (2) skin of whole
body; (3) hands and forearms; or (4) feet and ankles, as provided by ltem 5
below.

Listed below by item are instructions and additional information directly
pertinent to completing this form.

Identification.

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 iuclude any dose to the
whole body, gonads, active blood-forming organs, head and trunk, or
lens of eve. Unless the lenses of the eyes are protected with eye
siiields, 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 len<es of the eyes are protected with
eye shields having a tissue equivalent thickness of at least 700
mg/cm?, dose recorded as whole body dose should include the dose
delivered through a tissue eguivalent absorber having a thickness of
1,000 mg/cm? 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 2hould be recorded on separate forms unless the 4ose to
those parts of the body has been included as dose to the whole body
on a form maintained for recorl!ing whole body exposure.

Item 6. This item need be completed only when the sheet is used to record
whole body exposures and the licensee or regislrant 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., Item 18 of the preceding Agency Form
RCA-3 or ltem 13 of Agency Form RCA-2 if the individual's exposure
during emplovment with the licensee or registrant begins with this
record.
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Item 7.
Item 8.
[tems 9,

10 and

11

[tem

122

: s '
i fe monitoring the individual's exposure to

It

Indicate the method used
each type of radiation to which he is exposed in the course of his

duties. Abbreviations may be used.

Doses received over a period of less than a calendar quarter need

not be separately entered on the form provided that the licensee
maintains a current record of the doses received by the individual
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
and the dav on which it was terminated. ror example, if only quarterly
doses are entered, the period of exposure for the first calendar
quarter of 1962 might be taken as running from Monday, January 1,
1962, through Friday, March 30, 1962, and would be indicated in this
item as Jan. 1, 1962-Mar. 30, 1962, 1f weeklv doses are entered, a
film badge issued Monday morning, January 1, 1962, and picked u
Friday, January 5, 1962, would be indicated as Jan. 1, 1962-Jan. 5,

1962.

Self-explanatoryv. The 1lues are to be given in rem. All measure-
ments are to be interpreted in the best method known and in accordance
with peragraph A.1.2 (d) Where calculations are made to determine

)
dose, a copy of 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
parase "less than 103" may be entered in lieu of a numerical value.

The running tctal is to be maintaiced on the basis of calendar
wber 20 defines calendar quarter, No entry

quarters. Definition Nur

need be made in mly calendar quarter radiation doses

are recorded i




