and file a desciiption of its quality assurance program, including a discussion of which
requiraments of this paragraph are applicable and how they will be satisfied.

Radiography containers.

A program for transport container inspaction and maintenance limited to radiographic
exposure devices, source changers, or packages transporﬂng these devices and meetmg
the requirements of subparagraph (8)(b) of Rule 4260.02.08-44 0400-20-08-

equivalent Nuclear Regulatory Commission, or Agfeement State requirement, iz deemed

to satisfy the requiremerits of pasls parl (7)(bM o of this rule and fEhia) part 2 of Rule
3200-02-19~30 of this subparatraph.

{b) Quality assurance organization,

1.

A licensee®, certificate holder, and applicant for a CoG shall be responsible for the
establishment and execution of the quality assurance program. The licensee, ceriificate
holder, and applicant for a CoC may delegate to others, such as contractors, agents, or
consultanis, the work of establishing and executing the quallty assurance program, or
any part of the quality assurance program, but shall retain responsibility for the program.
These activities include performing the functions associated with attaining quality
objsctives and the quality assurance functions.

The-quality assuranca funclions are:

{i} Asswring that an appropriate quality assurance program is established and
effectively executed,; and

(i) Verifylng, by proc,edurés such as checking, auditing, and inspection, that
activities affecting the funclions that are important to safely have been correctly
performed.

The persons and organizations performing quality -assurance functions must have
sufficient authority and organizational freedom to:

{0 Identify quality problermns;

{ii) {nitiate, recommend, or provide solutions; and

iy  Verify implementation of solutions.

{c) Quality agsurance program.

1.

A licensee, certificate holder, and applicant for & CoC. shall establish, at the earliest
practicable time consistent with the schedule for accomplishing the activities, a quality
assurance program that complies with the requirements of 10 CFR 71.101 through
71.137. The licensee, certificate holder, and applicant for a CoC shall document the
quality assurance program by written procedures or instructions and shall carry out the
program In accordance with those procedures throughout the period during which the
packaging i$ used. The licensee, certificate holder, and applicant for a CoC shall identify
the materiat and components to be covered by the quality assurance program, the major

¥ While the term licensas” is used In these criteria, the requirements are applicable to whatever design, fabrication, asserbly, and testing of
the package is accomplished with respact to a package before the lime a package approval is issued,
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organizations participating in_the program, and the designated functions of these
organizations,

A licensee, certificate holder, and applicant for a CoC, through its quality assurance
program, shall provide control over activities affecting the quality of the identified
materials and components to an extent consistent with their importance to safety, and as
necessary to assure conformance io the approved design of each individual package
used for the shipment of radicactive material. The licensee, certificate holder, and
applicant for a CoC shall assure that activities affecting quality are accomplished under
sultably controlled conditions. Controlled conditions include the use of appropriate
equipment; suitable environmental conditions for accomplishing the activity, such as
adequate cleanliness; and assurance that all prerequisites for the given activity have
been satisfied. The licensee, certificate holder, and applicant for a CoC shall take into
account the need for special conlrols, processes, fest eguipment, tools, and skills fo
attain the required quality, and the need for verification of qualily by inspection and test,

A licensee, certificate holder, and applicant for a CoC shall base the requirements and
pracedures of its qualily assurance program on the following considerations concerning
the complexity and proposed use of the package and its components:

0] The impact of malfunction or failure of the item to safely;
(i) The design and fabrication complexity or uniqueness of the item;
{iif}y The need for spacial controls and surveillance over processes and equipment;

{iv) The degree to which functional compliance can be demonstrated by inspection or
test; and

{v) The quality history and degree of standardization of the item.

Alicensee, certificate holder, and applicant for a CoC shall provide for indoctrination and
training of persohnel performing activities affecting quality, as necessary to assure that
suitable proficiency is achieved and maintained. The licensee, certificate holder, and
applicant for a CoC shall review the status and adequacy of the guality assurance
program at established intervals. Management of other organizations participating in the
quality assurance program shall review regularly the status and adequacy of that part of
the quality assurance program they are executing.

{d) Handling, storage, and shipping control.

The licensee, certificate holder, and applicant for a CoC shall sstablish measures to contral, in
accordance with instructions, the handling, storage, shipping, cleaning, and preservation of
materials and equipment to be used in packaging to prevent damage or deterioration. When
necessary for particular products, special protective environments, such as inert gas aimosphere,
and specific moisture content and temperature levels must be specified and provided.

(&) inspection, test, and operating status.

1.

$5-7039 (July 2010)

A licensee, a certificate holder, and an applicant for a CoC shali establish measures {o
indicate, by the use of markings such as stamps, tags, labels, routing cards, or other
suitable means, the status of inspactions and tests performed upon individual items of the
packaging. These measures must provide for the identification of items that have
satisfactorily passed required inspections and tests, where necessary to preclude
inadvertent bypassing of the inspections and tesls.
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(9)

(h)

2. A licensee shall establish- measures to identify the operating status of components of the
packaging, stuch as tagging valves and switches, to prevent inadvertent operation.

Nonconforming materials, parts, or cornponents.

A ficensee, certificate holder, and applicant for & CoC shall establish measures fo control
materials, parls, or components that do not conform fo the licensee's requirements to prevent
their inadvartent use or installation. These measures must include, as appropriate, procedures for
identification, documentation, segregation, disposition, and notification to affected organizations.
Nanconforming items must be reviewed and accepted, rejected, repaired, or reworked in
accordance with documeanted procadures.

Corrective action.

A licensee, certificate holder, and applicant for a CoC shall establish measures to assure that
conditions adverse to quality, such as deficiencies, deviations, defective material and equipment,
and nonconformances, are promptly identified and corrected. In the case of a significant condition
adverse to quallly, the measures must assure that the cause of the gondition is determined and
corrective action taken to preclude repstition. The Idenfification of the significant condition
adverse to quality, the cause of the condition, and the corrective agtion taken must be
documented and reported fo appropriate levels of management.

Quality assurance records.

A licensee, certificate holder, and applicant for a CoC shall maintain sufficient written records fo
describe the activities affecting quality. The records must include the instructions, procedures,
and drawings required by 10 CFR 71.111 to prescribe quality assurance aclivities and must
include closely related specificalions such as required qualifications of personnel, procedures,
and ‘equipment, The records must include the instructions or procedures which establish a
records retention program that is consistert with applicable regulations and designates factors
such as durafion, location, and. assigned responsibility. The licenses, cerlificate holder, and
applicant for a CoC shall retain these records for 3 years beyond the date when the licensee,
certificate holder, and applicant for a CoC last engage in the activity for which the quality
assurance program was developed. If any porlion of the written procedures or instructions is
superseded, the ficensee, ceitificate holder, and applicant for 2 CoC shall retain the superseded
matertal for 3 years after it is superseded,

Audits.

A licensee, a cerlificate holdeér, and an applicant for & CoC shall carry out a comprehensive
system of pianned and periodic audits to verlfy compliance with all aspects of the quality
assurance program and to determine the effectiveness of the program. The audits must be
performed in accordance with written procedures or checklists by appropriately trained personne!
not having direct responsibiiities in the areas being audited. Audited results must be documented
and reviewed by management having responsibility in the area audited. Follow up action,
including re-audit of deficient areas, muist be taken-where indicated.

Authority: T.C.A, §§ 68-202-101 et seq., 68-202-201 et seq., and 4-5-201 el seq.
4200-02-10--31 0400-20-10- 31 Fees for Licenses.

A fee shall be assessed and collected on the application for and annual maintenance of ficenses

regarding radicactive materials, as follows:

Appilication filing fees from applicants for licenses to use or possess radiocactive materials or any

(a) : ;
other activity authorized under this Chapter that requires a license from the Department.
$8-7039 (July 2010} RDA 1693
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{2)

()

(4)

(5)

(b) Annual maintenance fees from licensees or persons required to possess a license under this
Chaipter, including reciprocal activity under 34260024029 Rula 040

The application filing fees shall be the same amount as the annual maintenance fees set forth in
paragranhs (6) through (19) of this rule. A radipactive material ficense application will not be considerad
for comp!eteness unless the application filing fee has been paid in full. Within 15 days of regeipt of an
application, an invoice for the fee will be prepared and maued to the appllcant The application filing fee is
not refundable, except as specified in Rublis Shaptor-447-A¢ g5 T.C.A, § 68-203-103, Applicants
for licenises greater than Category 8 shall pay the applicatlon fee annuaily untii such time as the license is
issusd or denied. (An application filing fee shall be required when a licensee applies for a license
modification to change fo a higher numbered category, in which case the application fee will be the
amount of the proposed new Category. The application filing fee shall serve as full payment of feas for
the balance of the calendar year in which the license is issued.)

It a license authorizes activities under more than one Category, the application and annual maintenance
fee shall be the cumulalive total for each applicable category under which the license is issued.

The annual maintenance fees, based on the categories in paragrapls (6) through (19) of this rule shall be
payable to the Division of Radiolegical Health by check made payable to "Treasurar State of Tennessee”
by February 17 of each year, as indicated on the annual invoice, until the license is terminated in
accordance with these regulations,

(a) Provided that the licensee has demonstrated to the satisfadtion of the Departmerit that all of the
requirements concerning disposal of radioactive material and the decontamination of facilities are
met, the termination of the license is administratively accomplished by using one of the followlng:

1. As requested by the licensee;
2. By the Department for cause; or
3. In accordance with these regulations.

{b) The failure to acquire radioactive material or the dispasal of radicactive material without notifying
the Department and requesting termination in writing does not consfitute termination of the
license.

Complete Applications

(a) For the purpose of detefrmining whether or not the Division has acted in the time frame
established o process applications set forth in {8} subparagraph (8) of this paragranh the
evaluation period shall not begin until a complete application has been filed in the Division of
Radiological Health Central Office. All items on the application form shail be completed in
sufficient detall to allow the Division to determine that the apphcant‘s equipment, facilities and
radiation protection program are adequaté to protect health and minimize danger to life and
proparly.

(b) The Division shall denote the date that all applications for radicactive materlal ficense are
received in its Nashville office.

{c) Upon receipt of an application, the Division must examine it to insure that it is complete and
advise the applicant in writing of its findings via cerlified mail, Sy 80 days will be allowed for the
initial and sach stibsequent review per (&} part 3 of this Rule subparagraph
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if an application Is determined to be incomplete, the Division must notify the applicant in
writing via certified mail of the finding with a birief explanation of the deficiencies. The
application filing fee shall be refained by the Division.

Alter receiving notice from the Division that the application was Incomplete, the applicant
shall have sne-hundred-gighly 180 calendar days to correct the deficiencies. If properly
corrected, the application will be processed and no additional application fee is required,
except for the possibility of those above Category 8. If the deficiencies are not corrected
within the 180 day corraction period, the fee will be forfeited in its entirety to the Division

with no further action taken on the appltcataon by the Division. If the applicant re-applies,

a new application fee must be pald in full.

Upon receipt of a corrected application revised pursuant to part 1 or 2 of this
subparagraph (s}, the Division shall re-evaluate the application and notify the applicant of
its finding as to whether or not the deficiencies in the application have been completed.
The same procedure to nolify an applicant as to whether or not the application is
complete will follow ihe requtrements specified by this subparagraph, with the exception
being that the sne-hwndred-sighty 180 day correction period begins from the receipt of
the Initial applecanon not receipt of the revisad application.

Any person possessing licensable quantities of unlicensed radicactive material during the
raview of an application for a license for the radioactive material shall be in violation of
1208-92-10--02 Ryle 0400-20-10- 07,

(d) Revisions to an application, to reflest changes in radioactive materlal or its use, will be accepted
by the Division during the application processing period. However, nolwithstanding (&)
subparagraph () of this Rule paragraph, the deadline for evaluation as to issuance of a license
will restart upon each and every revision.

(e) - The Division shall make & decision fo issue or deny a request for a new radioactive material
license, except Category 12, and notify the applicant of that décision in no more than 365 days
after raceipt of a complete application, unless the Division has requested technical assistance in
the teview of the application from the Nuclear Regulatory Commission,

Any person processing radioactive material, under the terms of any
general license issued under these reguiations, in a form or device on
which a test for leakage of radicactive material is required.
(7) CATEGORY 1 .ooviviiciorir i i . $300
A specific license for source material used sxclusively for shielding
radiation.
{8} CATEGORY 2 ..o .. $600

{a) Resarved.

33 The application, use or possession of radioactive material as
chromatagraphy sources or gauges not reguiring assignment to another
catagory.

{c) The application, use or possession of radioactive material for 'in vitro”
use only, total quantity not to excead 200 microcuries.
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{d)

Any person who packages or containerizes, loads transport vehicles or
ships radioaclive materials to a licensed disposal/prosessing facility in
Tennessee, In addition to application and annhual maintenance fees,
there is also a levied fee of tws 2 conts per pound ($.02/b) on all items
contaminated or potentially contaminaled with radioactive material or on
low-level radivactive wasle received at d processing, storage, disposal or
refurbishing facility in Tennessee,

Notwithstanding the requirements of this paragraph and Rule 4208-02-
48324 0400-20-10- 32, licensees with multiple sites within the state will
beé levied only one fee if items are moved directly from one site to
another.

The operator of the disposal/processing facility shali collect the fee of two
2 cents per pound ($.02/b). For each calendar month, he shall remit the
total of fees collected for the mornth to the Division of Radiological Health
by the 26™ day of the following month.

{e) The application, use or possession of radicactive material for the
calibration for hire of radiation detection, monitoring and measuring
instruments,

{f) The performance for hire of leak tests on sealed sources of radioactive
materlal.

] CATEGORY 3 i imeas v snsrar e ime o

{a) The. application, use or possession of radioactive material, unless
specific to a higher numbered category, by an academic insfitution, but
does not include licenses authorizing all radioisotopes with atomic
number 3 through 83.

{b) The possession and use of radioactive material for civil defense
activities.

{c) The application, use or possession of radioactive material by a medical
insfitution or physicians for use in radiopharmaceuticals for the diagnosis
ot therapy of humans. '

(@  Reservad.

{e) Reserved,

{f) Reserved.

{9) The application, use or possession of radioactive malerial for

’ demonstration or training purposes,

{n The application, sue or possession of radicactive material for "in vitro”

' use only, total quantity exceeding 200 microcuries.
{i) The use of sealed sources for scil and/or construction materials testing

at temporary job-siles by licensess with licensed authorization for no
more than 2 devices.

$5-7039 (July 2610}
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i) The use of radivactive material as chromaltography sources at temporary
job-sites by licensees with licenised authorization for no more than 2
devices,

k) The use of gauging and measuring devices at temporary job-sites by
licensees with licensed authorization for no more than 2 devices.

{10)  CATEGORY 4 ..t v vie et cvies s bre it e e ettt aneeeeiat srsa s s e s rus sreinsae s e dasnees

{a) The application, use or possession of radioactive miaterial by a medical
institution or physicians for interstitial, intracavitary or superficial
treatment of humans using sealed sources, seeds or wires,

{b} The application, use or possession of radioactive material in sealed
gources for irradiation of materials in which thé source Is not removeg
from its shield {self-contaitied irradiations).

{c) The application, use or possession or radioactive material for analytical

testing purpoges.

(1) GATEGORY 5 ...ovovevirreonseeeveees e eesror oo

(a)

(b)

{c}

(d)

(e}

{0

(0)

$5-7039 {July 2010) -

The use of radicactive material in research and development,
manufacturing, testing, processing and assembléng of products. This
group includes the use of source materal in the manufacture of items
such as mantles, alloys, gases, Ilquids melals, ceramics, glass or
photographic products.

The use of radioactive material in ‘a procéss that incorporates that
material into a product in exempt concentrations.

The possession and use of radioactive material in curie quantities in a
number of sources in gauges and gauging applications that require
frequent changes and therefore frequent review of the program to ensure
that the hazard potential does not excesd the scope of the radiation
safety program.

The use of a single radioactive matertal in the fabrication of sealed
sourees or ampoules,

Thé receipt of prepackaged radloactive material waste from other
persons by a nuclear waste handler for storage for less than Hires 3
manths before transfer only to persons licensed to racsive or dispose of
the material.

The use of sealed sources for soil and/or construction materials testing
at temparary job-sites by licensees with licensed authorization for more
than twe 2 devices.

The use of radivactive material as chromatography sources at temporary
job-sites by licensees with ficensed authorization for more than twe 2
devices.

The use of gauging and measuring devices at temporary job-sites by
licensees with licensad avthorization for more than &wve 2 devices,
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)

(12)  CATEGORY B ....o.ctievirteeeeeee oo eee et es e ses e st een e e e enes

(a)

(b}

{c)

{d)

(e)

{f
(@)

(h)

(B

(13)  CATEGORY 7 ooreeeeeveoeiee e eeeeeeoseteviee oo eas e s et et ss bt an s

(a)
(b)
(c}

The application, use or possession of radioactive material by a medical
institution or physicians for the treatment of humans with sealed sources
contained in teletherapy devices,

The application, use or possession of radioactive material by a
velerinarian for the treatment of animals using sealed sources, seeds or
wires.

The applicalion, use or possession of radioactive material Including
source andfor special nuclear material in unsealed form in less than
multicurie quantities for use in the fabrication of sealed sotirces without
regard to amount of confained radioactivity.

The rmanufacture of devices andfor sources that require in-depth review
before approval by the Division. Each device andfor source reviewed
shall be subject lo this fee.

The preparation, use or distribution of radiopharmaceuticals to locations
other than the licensee’s address for use in medical diagnosis or therapy.

The use of radiography {the examination of the structure of materials by
nondestructive methods using radioactive material) on the licensee's
premises in a permanent shielded faciily or temporary job-sites.

The possession and use of radicactive material by academic and
medical institutions under a license authorizing all radiolsotopes with
atomic numbers 3 through 83.

Reserved.

The application of radioactive material to soll, water, air, planis and
animals, if the appfication involves an actual or potential release in or to
unrestricted areas.

The possession, use and distribution of radioactive material at one or
more saleliite facilities, or the possession and use of radivactive matetial
at one or more satellite facilities, by medical institutions.

The applicaiion, use or possession of radioactive material hy a medical
institution or physiclans for research using humans and/or animals.

Reserved.
Reserved.

The application, use or possession of radioactive material for well
logging well surveys or trader studies.

(14)  GATEGORY 8 ...eovrriiieieeiesestieteee oo eos et ass s s e s s et

()

§5-7039 (July 2010}

The receipt of radioactive material waste from other persons by a nuclqar
waste handler, for the purpose of packaging or repackaging the material
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prior to transfer only to persons licensed to receive or dispose of the
material.

{b) The commercial collection, laundering or dry cleaning of wearing apparel
that is contaminated with radioactive material.

(18] CAT GO RY 0 i ettt e et et ee sttt et e cee et oo e arer e e bt e rr e e et e
{a) The possession of radioactive material or eguipment contaminated or
potentially contaminated with radioactive material as a result of
operations involving the recovery of an element, compound or mixiure
from ores not subject o licensure because of the radioactive material
content of the ore,

(b Facllities that possess radicactive material as a result of operations (not
directly involving radioactive decontamination activities) involving
recovery of materials or other manufacturing processes (not dlrectly
manufacturing radloactive items or products).

(18)  CATEGORY 10 ...oviieeseoeeeer oo eereeeceeees e s e s seeeeeer e

{a) Facilities storing radioactive material, contaminated eqguipment and/or
potentially contaminated equipment for transfer to authorized recipients
as a service to the nuclear industry,

() Possassion and refurbishment of contaminated equiprﬁent and/or
potentially contaminated equipment that has been used at nuclear power
plants.

{a) The callection, transfer, sorling and/or brokerage of radioactive material
as sealed source, residue, product or as material in or on equipment;
and/or

The decontamination of products andfor equipment containing
radioactive material andlor contaminated with radioactive material;
and/lor

The possession, storage and incineration of radioactive material or items |
contaminated with radioactive materials.

b) On site possession and storage of radioactive material and/or equipment
contaminated with radicactive material as a result of operations involving
the recovery of an element, compound or mixture from ores subject to
licensure because of the radicactive material content of the ore or
concentration of the radioactive material during the processing of the ore.

(s3] Facilities involved in the manufacture of product lines containing
radioactive material in the manufactured product,

(d) Possession of radioactive material for processing. This material may
exist in ores, concentrates, compounds or metals.
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(18)

{19)

{&) The passession of multicuries quanﬂtles of unsealed radivactive material
gither as waste or for further processing andfor conversion into specific
marketable products.

H Operations involving the fabrication of sealed sources or manufacture of
compounds for distribution to other specific or general licensees.

{9y The possession and use of radioactive material in a sealed source for
jrradiation of materials in which the source is exposed for itradiation
purposes {non self-contained irradiations).

CATEGORY 12 ..ttt e str et e e e e e e e are e ste s e anabensrneeereeeneensnens B 375,000

(a) The application for andlor operation of a low-level radioactive waste
disposal facility,

] The maximum length of teviewing time (the period of time when thers
are no oulstanding unanswersd questions) after recelpt of a new

application and the appropriate fee for a Category 12 specific license and
the issuance of a license is 60 months.

CATEGORY 13 ... v e i e Al leASE $ 160 Dot greater than $ 375,000

The application, use or possession of radivactive material for uses or proceduras
not specifically included in any other category.

The fee shail be determined on 4 case-by-case basis.
The determinaiion shall be. based on an analysis of the hazard, the scope of the

difficulty encountered in the review process and the specifics of the activity
pursuant to the categories established above.

Autherity: T.C.A. §§ 68-202-101 et seq., 63-202-201 et'seq., and 4-5-201 et seq.

4200-02-40-.32 D400-20-10-32 Licensing of Shippers of Radioactive Matetial into or Within Tennessse.

)

(2)

@3

This rule applies to any shipper who transports or offers for transport inte or within Tetinessee on public
waterways, roadivays, railways or other fransportation facilities upon which United States Depariment of
Transportation (USDOT) regulations are applicable, any radioactive waste and/or items contaminated of
potentially contaminated with licensable quantities of radioactive material.or from licensable activities for
packaging, repackaging, processing, refurbishing, storage pending disposal or disposal.

All persons subject to the provisions of this rule shall comply with all applicable provisions of the USDOT
Regulations (48 CFR) of October 1, 1990, as amended, the U.S. Nuclear Regulatory Commission {NRC)

Regulations {10 CFR) of November 30, 1988, as amended, and any disposaliprocessing facility

radioactive material license requirements with spectal emphasis regarding the packaging, transportation,
disposal, storage pending disposal or delivery of radioactive material.

Definitions used in this rule,
{(a} “Carrier” means any person who transports radioactive waste andior iteris contaminated or

potentially -contaminated with licensable quantities of radioactive material or from licensable
activities.

(b "Disposal” means isolation of radioactive waste from the biosphere.

§5-7039 (July 2010} RDA 1693
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{c)

{d)
(e}
(f)

{g)

*Disposal/Processing Facility” means any facliity located within Tennessee that accepls
radioactive wasle and/or items contaminated or potentially contaminated with licensable
guantities of radioactive malerial or from licensable activities for packaging, repackaging,
processing, refurbishing, storage pending disposal or disposal.

{Reserved)
(Reserved)

“License for delivery” means an authorization issued by the Division to any shipper of radioactive
waste andfor items containinated or potentially contaminated with licensable quentities of
radivactive material or from licensable activities to transport such radioactive material or offer
such material for franspart to a disposalfprocessing facility.

“Shipper” means any person, whether a resident of Tennessee or & hon-rasident:

1. Who transfers radicactive waste andior items contaniinated or potentially contaminated
with licensable quantities of radioactive material or from licensable activities to a carrler
for transport;

2. Who transports his own radicactive waste andior items contaminated -or potentially
contaminated with licensable quantities of radioactive aterial or from licensable
activities:

3. Who transports radioactive waste andior items contaminated or potentially contaminated
with licensable quantities of radioactive materlal or from licensable activities he has
packaged, repackaged, processed or stored pending disposal for another person; or

4. Who transfers radioactive waste and/or items contaminated or potentially contaminated
with licensable quantities of radicactive material or from licensable activities to another
person if such mafetfals are transported into or within the state.

“Transport” means the movement of radioactive waste andfor items ¢ohtaminated or potentially
contaminated with licensable quantities of radioactive material or from licensable activities into or
within the State of Tennessee on waterways, roadways, railways or other transportation facilities
upon which USDOT regulations are applicable.

{4) Licensing for Delivery.

(a)

(b)

Before any shipper transporls or causes lo be transported radivactive waste andfor items
contaminated or potentially contaminated with licensable guantities of radicactive material or from
licensable activities to a disposaliprocessing facility within the State for subseguent processing,
he shall obtain a license for delivery of such materials from the Division. An appiication for a
license for delivery shall be submitted on Division Form RHS-30, together with any necessary fee,
to the Division at the address in Rule 4200-02-04-07 QQ»QQ-M» g7, The check for payment of
the fee is to be made payable to “Treasurer: State of Tennesses.”

Before a license for defivery shall be issued, the shipper must deposit and mamtam \Mth the
Division an acceptable form of financial assurance in the amount of Eive4 sej-Ehetsand
Lrolars $500,000; or, provide to the Division satisfactoty evidence of liability i msurance

1. For purposes of this paragraph, liabilily insurance shall mean coverage of Fhsa-Hundred
Ehousand—Dollare $500,000 per occutrence and ens—hillion-Eeliars $1,000,000
aggregate, or as otherwise provided by State law,
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2. Any insurance carried pursuant to Ssction 2210 of Tille 42 of the United States Code and
U.S. NRC Regulations (10 GFR Part 140) of November 30, 1988, as amended shall be

sufficient to mest the requirements of 4200-02-40-32(4)(b} ihls subnaradraph

3 Liability insurance shall be specific to the packaging, transportation, disposal, storage
and delivery of radicactive waste.

4, Shippers maintaining liability insurance for the purpose of this paragraph may provide to
the Division a cettificate of insurance from their insurer indicating the policy number,
limits of liability, policy date and specific coverage far packaging, transportation, disposal,
storage pending disposal and delivery of radicactive materials.

5, A cash or corporate surety bond previously posted will be returned to the shipper upon
notification to the Division in writing of his intention to cease shipments of radioactive
waste into or within the State, Such bond will be returned after the last such shipment is
accepted safely at its destination.

{c) Each license for delivery application shall include a certification to the Division that the shipper
will comply fully with all applicable State and Federal laws, administrative rules and reguiations,
licenses, or license conditions of the disposaliprocessing facility regarding the packaging,
transportation, storage pending disposal, disposal and delivery of radicactive materials.

{h Esdch license for delivery application shalt include a certification that the shipper will hold the State
of Tennessse harmless for all claims, actions or proceedings In law or equily arfising out of
radiological injury or damage to-persons or property oceurring during the fransportation of its
radivactive waste into or within the State including ali costs of defendlng the same; provided,
however, that nothing contained herein shall be construed as a waiver of the State's sovereign
Immunity; and, further provided that agencies of the State of Tennessée shall not be subject to
the requirerents of ¢4} subparagraph (b) of this rule paragraph

{s) Disposal/processing facility operator.

{a) Owners and operators of disposaliprocessing facilities shall permanenﬁy record, and report to the
Division within iwasty-fewr 24 hours after discovery, all conditions in violation of the requirement
of this rule discovered as a result of inspections required by any license under which the faciiity is
opefated. in addition, owners and operators of disposalfprocessing facilties shall record all
violatioris of these regulations and license conditions and maintain the récord for inspection by
the Division.

(b} Prior to the receipt of radivactive waste and/or lterms contaminated or petentially contaminated
with licensable quanfities of radicactive materie! of from licensable activities at a
disposaliprocessing facliity in Tennessee, the owners and operators of such facility shalt notify
each shipper of any special requirements, if any, in effect regarding the packaging, transportation,
starage pending disposal, disposal or delivery of such wastes at that facility.

(c) No owner or operator of a disposal/processing facility located within this State shall accept
radioactive wasle andfor items contaminated or potentially contaminated with licensable
quantities of radicactive material or from licensable activities for packaging, repackaging,
procassing, refurbishing, storage pending disposal or disposal unless fhe Shlpper of such waste
has a valid license for delivery issued pursuant to this rule.

(d) The owner or operator of a disposaliprocessing facility shall, along with the remittance -of the fee
collected pursuant to 4200.02-10-:3% gubperagraph (8)Xd) of Rule 0400-20+10-31, submit a
fisting containing the name and address of each shipper and the volume and poundage from
each shipper for the calendar month.
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(6) Penaities,

All sh:ppers shall be subject to fees and Civil Penalt;es as authorized and specified in Termasces
Code-Annois 8-23-232 T.CA. § 68202212 and other pertinent reguiations rules of the

Division,
Authority: T.C.A. §§ 68-202-101 et seq., 68-202-201 et seq., and 4-5-201 et seq.
H00-62:30.-33  0400-20-10- 33 Reserved.
{Note: The following has been moved fo the Appendix to this Ghapter (4:308-02-10--38 Rulg 0400.20-10-38:
Schedule. RHS 8-3 Exempt Quantities

Schadule RHS 8-4 Exenipt Congentrations
Schedule RHS B-5 General Licensing of Certaln Mamed Devices)

Authority: T.C.A. §§ 68-202-101 et seq., 68-202-201 et seq., and 4-5-201 et seq.
34 4400-20-10-.34 Supplemental-Eess-ford
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4200-02-30--356 0400-20-10-.35 Reserved.

Authority: T.C.A. §§ 68-202-101 et seq., 68-202-201 et seq., and 4-5-201 et seq,

48 Radioclogical Criteria for License Termination.
4 General provisions and scope.

(a) The criteria In this rule apply to the decommissioning of facilities licensed under thig Chapter
42000240 and Chapters 4200-02-87 0400-20-07, 4200-02-08 §400-20.08 4200-02-00 D400-20-
08, 4200-02-34 (400-20-11 and 1200.02-12 D4006.20-12. For low-level waste disposal faciliies
{Chapter 3200-02-44 0400-20-11), the criteria apply only fo ancillary surface facilities that support
radioactive waste disposal activities,

{b) Reserved.

{c) After a site has bean decommissioned and the license terminated in accordance with the criteria
in this rule, the Division will require additional cleanup if, based on new information, it determines
that the criteria of this rule were not met and residual radicactivity remaining ‘at the site could
result in a significant threat io public health and safety,

(d) When caléulating TEDE to the average member of the critical group the licensee shall determine
the peak annual TEDE dose expected within the first 1,000 years after decommissloning.

{2} Radiological criteria for unrestricted use.
A site will be considered acceptable for unrestricted use if.

(@) The residual radicactivity that is distinguishable from background radiation resulis in a TEDE to
an average member of the critical group that does not exceed 25 mrem (0.26 mSv) per year,
including that from groundwater sources of drinking water, and

{b) The residual radioactivity has been reduced to levels that are as low as reasonably achievable
{ALARA). Determination of the levels that are ALARA must take into account consideration of any
detriments, such as deaths from transportation accidents, potentially expected to result from
decontaminafion and waste disposal.

{3) Criteria for license termination under restricted condﬁions.
A site will be considered acceptable for license termination under restricted conditions if:

{=1) A licensee can demonsirate that further reductions in residual radioactivity necessary to comply
with the provisions of paragraph 1200-02-18--36(2) of this jule

1. Would result in net public or environmental harm or

2. Were not being made because the residual levels associated with restricted conditions
are ALARA. Determination of the levels thal are ALARA must take inte account
consideration of any detriments, such as traffic aceidents, expected to potentially resuit
from decontamination and waste disposal;

{b) The licensee has made provisions for legally enforceabls institutional controls that provide
reasonable assurance that the TEDE from residual radioactivity distinguishable from background
to the average member of the critical group will not exceed 25 mrem (0.25 mSv) per year,
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{c) The licensee has provided sufficient financial assurance to enable an independent third party,
including a governmeanial custodian of a site, to assume and carry out responsibilities. for any
necessary controt and imaintenance of the site, Acceptable financial assurance mechanisins are
specified in paragraph 4206-02-40-12 (4) of Rule 0400-20-10-.12 and

(d) Residual radioactivity at the site has been reduced so that if the institutional controls were no
longer in efféct, there is reasonable assurance that the TEDE from residual radioactivity
distinguishable from background to the average metnber of the critical group is. ALARA and would
not exceed sither:

1. 100 mrem (1 mSv) per year; or
2. 500 mrem (5 mSv) per year provided the licensee:

{H Demonsirates that further reductions in residual radioactivity necessary to
comply with the 100 mremly (1 mSviy) value of part 1 above of ihis
 subparsganh;

{n Are not technically achievable,

() Would be prohibitively expensive or

(1) Would resuit in net public or environmental harm;
(i} Makes provisions for durable institutional controls;

{iiii) Provides sufficient financial assurance to enable a résponsible government entity
or independent third party, including a governmental custodian of a site, both to
carry out periodic rechecks of the sile and fo assume and carry out
responsibilities for any necessary control and maintenance -of those controls.
Periodic rechecks shall be parried out no less frequentiy than evefy #ve 5 years
to assure that the institutional controls remain in place as nacessary o meet the
criteria of subparagraph 1200-02-16--36(3) (b of this pammaraph - Acceptable
financial assurance mechanisms are those. in subparagraph -4:200-02-30-42
{(4)d) of Rule 0400-20-10-12

{4) Alternate criteria for ficense terminiation.

{a) The Division may terminate a license usmg alternate critetia greater than the dose criterion of
paragraph 1200-02.40-36 (2) of this rule-and subparagraph mm-muaa (3)b) of this ruls, if
the licenses:

1. Provides asstrance that public health and safaty would continue fo be protected, and that
it is unlikely that the dose from all man-made sources combingd, other than medical,
wolld be more £han the 1 mSviy (100 mrem/y) limit of Rules 4:200-02-08--60 0400-20-05-
B0 and 4200020564 0400-20-05-81, by submitting an dnalysis of possible sotrces of
SXposire;

2, Has employed to the extent practicable resbrictions on site use according to the
provisions of paragraph 42006-02.10-36 (3) of this rule in minimizing exposures at the
site; and

(i Reduces doses to ALARA levels, taking into consideration any detriments such
as traffic accidents expected to potentially result from decontamination and waste
disposal.
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(it) Reserved.

(b) The use of alternate criteria to terminate a license requires the approval of the Division. The
Blvision will consider staff recommendations to address any comments provided by the
Environmental Protection Agency and any pubilic comments submitted under paragraph (5) below

{8) Public notification and public participation.
Whenever the Division deems such nolice to be in the public interest, the Division may:
{a) Notify and solicit comments from:

1. Local governments and other State government agencies in the vicinity of the site that
could be affected by the decommissioning; and

2. The Environmental Protection Agency for cases where the licenses proposes to release
a site under paragraph $200-02-40-34 (4) of ths e

(b) Publish a notice in g the Tennesses Administrative Register wab site and in another appropriate

forum that is readily accessible to Individuals near the site, and solicit comments from affected

parties. Another appropriate forum may include local newspapers and letters to State or local -
organtzations.

Authority: T.C.A. §§ 68-202-101 et seq., 68-202-201 et seq., and 4-5-201 &t seq.
A230-02-50-37 0400-20-10-.37 Reseived,

(Note: The contents of Rufe W 0400-26-10- 57 Schedule 10- 6 Determmai:on of Ay and. Ay s
have moved to the Appendix to this-Chapter-1200-02-10-38 Ruyle 0400-20-10-;

Authority: T.C.A. §§ 68-202-101 et seq., 68-202-201 et seq., and 4-5-201 af seq.
4:430-02-48--38 0400-20-10- 38 Appendix—=S8chadules.

SCHEDULE RHS 8-3: EXEMPT QUANTITIES

Radioactive Micro- - Radicaclive Micro—
Material curies’ Malerial curies
Antimony—122 (8b 122) 100 Calcium~47 (Ca 47) - 10
Antimany-124 (Sb 124} 10 Carbon—14 (C 14) - 100
Antimony—125 (8b 128) 10 Ceorium—141 {Ce 141) 100
Arsanic—73 (As 73) 00 ] - Cerium=143 (Ce 143} 100
Arsenic~74 (As 74) 10 Cerium-i44 (Ce 144) 1
Arsenic~76 (As 78) 10 Cesium—129 (Cs 129) - 100
Arsenic—77 {As 77) 100 Casium—131 {Cs 131) 1,000
Barium-13! {Ba 131) 10 Casium—134m (Cs 134m) 100
Barium~133 (Ba 133) 10 Cesium~134 (Cs 134) 1
Bariuin—140 (Ba 140) 10 Cosium—135 {Cs 138) 10
Bismuth-210 {Bi 210) 1 Cesium-136 {Cs 136} 10
Bromine~82 (Br 82) 0 Cesium=137 (Cs 137) 10
Cadmium-~I039 (Cd 108) 10 Chlorine-36 (€l 36) 1 0
Cadmium—115m {Cd 115m) 10 Chlorine-38 {C1 38) 16
GCadmium-115 {Cd 115) 100 Chromium-51-(Cr 51) 1,000
Calcium—-45 (Ca 45) 10 Cobait-57 (Co 57) 100
$S-7038 (July 2010) RDA 1683
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Radioactive

Micro—~
Malerial ctiries
Cobalt—58m (Co 58m) 10
Cobalt~58 (Co 68) 10
Cobalt-60 (Co 60} 1
Copper—64 (Cu 64) 100
Pysprosium—165 {Dy 165) _ 10
Dysprosium-166 (Dy 166) 100
Erbium—168 {Er 169) 100
Erbium-{71 (Er 171) 100
Furopium—152 (Eu 152)9.2 h 100
Europium—152 {Eu 152)13 yr 1
Europium—154 {Eu 154) 1
Europium-155 (Eu 156) 10
Fiuorine—18 (F 18) 1,000
Gadolinium—153 (Gg 153) 10
Gadolinium—15% (Gd 159) 100
Gallium-67 (Ga 67) 100

Gallium—72 {(Ga 72) 10
Germanhium-68 (Ge 68) 10
Germanium—71 (Ge 71) 100
Gold—-195 {Au 195) 10
Gold—198 {Au 198) 100
Gold-199 (Au 199) 100
Hafnium—181 (Mf 181) 10
Holmium—-166 (Ho 166) 100
Hydrogen-3 (H 3) 1,000
Indium-111 (In 111) 100
Indium-113m (In 113m) 100
Indium=114m {In 114m) 10
Indium—115m {In 115m) 100
Indium—115 {in 115) 10
lodine—123 {1 123} 100
lodine-125 {1 125) 1
lodine—126 (1 126) 1
lodine—129 (1 129) 0.1
| lodine~131 (1 131) 1
lodine-132 (1 132) 10
lodine-133 (1 133) 1
lodine—134 (1 134) 10
lodine—~135 (1 135) 10
ridium=192 {ir 192) 10
Iridium—194 (Ir 194) 100
Iron-562 (Fe 52) i0
lron—55 (Fe 55) 100
ron~69 (Fe 59) 10
Krypton—85 (Kr 85) 100
Krypton-87 (Kr 87) 10
Lanthanum—140 (La 140) 10
Lutetium—177 (Lu 177) 100
Manganese-52 (Mn 52) 10
Manganese-54 (Mn 54) 10
Manganese—56 (Mn 58) 10
Mercury—-197m (Hg 197m) 100

Radicactive Micro—
Material curies
Mercury—197 (Mg 197) 100
Mercury—203 {Hg 203) 10
Molybdenum—99 {Mo 99) 100
Neodymium—147(Nd 147} 100
Neodymium-148 (Nd 149) 100
Nickel-59 {Ni 59) 100
Nickel-63 (Ni 63) 10
Nickel-65 (Ni65) 100
Niobium-93m (Nb ¢3m) 10
Niobiurm—9% (Nb 95) 10
Niobium—-97 (Nb 97) 10
Osmium—185 (Os 185) 10
Osmium—191m {Os 181m) 100
Osmium—191 (Os 191) 100
Osmium-183 (Os 193} 100
Paliadium~-103 {Pd 103) 100
Palladium-109 (Pd 108} 160
Phosphorus—32 (P 32) 10
Platinum-121 (Pt 191) 100
Platinum—193m (Pt 193m) 100
Platinum—193 (Pt 183) 100
Platinum—197m (Pt 197m) 100
Platinum~197 (Pt 197) 100
Polonium~210 {Po 210) 0.1
Potassium-42 (K 42) 10
Potassium—43 (K 43) 10
Praseodymium—142 (Pr 142) 100
Praseodymium—i43 (Pr 143) 100
Promethium-147 (Pm 147) 10
Promethium—148 (Pm 149) 10
Rhenium—186 {Re 186) 100
Rhehium—188 (Re 188) 100
Rhodium-103m (Rh 103m) 100
Rhedium-105 (Rh 105) 100
Rubidium-81 (Rb 81) 10
Rubidium-86 (Rb 88) 10
Rubidium~87 (Rb 87) 10
Ruthenium—-97 (Ru 97) 100
Ruthenium—103 (Ru 103) 10
Ruthenium-105 (Ru 105) 10
Ruthenium~1086 {Ru 1086) 1
| Samarium-151 {Sm 151) 10
Samarium—153 {Sm 153) 100
Scandium-46 (Sc 46) 10
Scandium-47 (Sc 47) 100
Scandium—48 (Sc 48) 10
Selenium-75 (Se 75) 10
Silicon—31(Si31) 100
Silver—105 (Ag 105) 10
Silver—110m {Ag 110m) 1
Siiver-111 (Ag 111) 100
Sodium—22 (Na 22) 10
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Radicactive Micro—
Material curies
Sodium-24 {Na 24) 10
Strontium~85 (Sr 85) 10
Strontium~89 {Sr 89) 1
Strontium-80 (Sr 90) 0.1
Strontium-91 {Sr 91) 10
Strontium—92 (51 §2) 10
Sulfur-35 (8 35) 100
Tantalum-182 (Ta 182) 10
Technetium—-96 {T¢ 96) 10
Technetium—97m (T¢ 87m) 160
Technetium-97 (Tc 97) 100
Technelium—-98m {Tc 99m) 100
Technetium-99 (Tc 99) 10
Tellurium-125m {Te 125m) 10
Tellurium—127m {Te 127m) 10
Tellurium-127 (Te 127) 100
Tellurium—129m (Te 128m) 10
Tellurium-129 (Te 129) 100
Tellurium-131m (Te 131m) 10
Tellurium-132 (Te 132) 10
Terbium-160 (Tb 160) 10
Thallium-200 (T1 200) 100
Thallium—201 (T1 201} 100
Thallium—-202 (T 202) 100 -
Thallium—204 {T1 204) 10
Thulium—=170 (Tm 170) 10
Thuliumn—171 {Tm 171) i0
Tin—113 (Sn 113) 10

$8-7039 {July 2010}
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Radioactive Micro—
Material curies
Tin—125 {Sn 125) 10
Tungsten—181 (W 181} 10
Tungsten—185 (W 185) 10
Tungsten—187 (W 187) 100
Vanadium—48 (V 48) 10
Xenon—131m (Xe 131m) 1,000
Xenon-133 (Xe 133) 100
Xenon-135 (Xe 135) 100
Yiterbium-175 (Yb 175) 1060
Yitrium—87 (Y 87) 10
Yiirium—88 (Y 88) 10
Yiirium~90 (Y 90) 10
Yitrium=91{Y 91) 10
Yiteium-92 (Y 92) 100
Yitrium-—93 {Y 83) 100
Zine—65 {Zn 65) 10
Zinc-69m {Zn 69m) 100
Zinc-69 (Zn 69) 1,000
Zirconium-83 (Zr 93} 10
Zirconium=95 {Zr 95} 10
Zirconium-97 (Zr 97) 10
Any radioactive material not
listed above other than alpha- _
emitting radioactive material 0.1
Any alpha emilting radioactive
material not listed above other
than transuranic radioactive
material 0.01
RDA 1683



SCHEDULE RHS 8-4: EXEMPT CONCENTRATIONS

Column | Column il
Element {atomic Isotope Gas and Solid
number) Concentration Concentration
pCifmi # uCitmi
Antimony (51) Sh-122 Ix 107
Sb-124 2x107
Sb~125 ) 1x107°
Argon (18) Ar-37 t1x 107
Ar-41 4x 107 ,
Arsenic (33} As-73 5x107°
As—74 5x 107
As-76 2x10™
As—77 8x 10
Barium (56) Ba-131 2x 107
Ba~140 3x 107
Beryllium {4) Be-7 2x 1907
Bismuth {83) Bi—206 4x107
Bromine (35) Br-82 4x 107 3x107°
Cadmium (48) Cd—-109 2x 107
Cd—115m 3x10™
: Cd-115 3x10™
Calcium (20) Ca~-45 gx 107
Ca-47 §x 107
Carbon (6) C-14 1x10" 8x10™
Cerium (58) Ce-141 9x 107
Ce-143 4x10™
Ce—144 1x 107
Cesium (55) Cs—131 2x 107
Cs—134m 6x10™
Cs—134 9x10™
Chiorine (17) Ch-38 9x 107 4x10°°
Chromium (24} Cr-51 2 x 107
Cobait (27) Co-57 5x 107
Co-58 1x107
Co-60 5x 107
Copper (29) Cu-64 3x107°
Dysprosium (66) Dy-165 4x107°
Dy-166 4x10™
Erbium (68) Er—169 9x10™*
Er—171 1x 107
Europium (63) Eu-152 6xi0™
(Tr=9.2h) ,
Eu-155 2x10°
Fluorine(9) F-18 2 x 107 8x 10
Gadotinium (64) Gd-153 2x 107
Gd—-159 8x10™
Gallium {31) Ga-72 4x 107
Germanium {32) Ge-71 2x 107
Gold (79) Au—196 2x 107
Au-198 5x 107
Au-199 2x 107
Hafnium (72) Hi-181 ‘ 7x 107
Hydrogen (1) H-3 5x% 107 3x107
Indium (49) In—113m 1x10%
In—114m 2x107
lodine (53) -126 3x107° 2x107°
I-131 3x 107 2x 107
$8-7039 (July 2010) 15

162

RDA 1893



Column | Column i
Flement (atomic Isotope Gas and Solid
numbper) Concentration Concentration
PCifm) ® HGifmt ®
1-132 8x107° Bx 107
1-133 1x107° 7 %107
1—134 2x 107 1x107™
Iridium (77) ir—190 2 x 107
Ir-492 4x107
Ir—194 3x107"
iron (26) Fe-55 8x10°
| Fe-59 ) 6x10™
Krypton (36) Kr-85m 1x10°°
Kr-85 3x 108
Lanthanum (57) La-140 2x107°
Lead (82) Pb-203 4x107°
Lutetium (71) Lu-177 1x107°
Manganese (25) Mn-52 3x 107
Mn-54 1x 107
Mn-56 1x 107
Mercury (80) Hg-197m 2x107°
Hg-197 3x107°
Hg-203 2x 107
Molybdenum (42) Mo-89 2x 107
Neodymium (60) Nd~147 6x 107
Nd-149 3x107°
Nickel (28) Ni-65 1x 107
Niobium (41) Nb-95 1x107°
Nb-97 2x10™
Qsmium {76) Os-185 7x107
Os-191m 3x107
Os-191 2x107°
0s-193 6x 107
Palladium (46) Pd-103 3x 107
Pd~109 9x10™
Phosphorus {15) P32 2x 107
Platinum (78) P+-191 1x107°
Pt-193m 1x107
Pt-197m 1x 107
Pt-197 1x 107
Pofonium (84) Po-210 7x107°
Potassium (19) K—42 3x10°
Praseodymium (59)  Pr-142 Ix10™
Pr-143 5x 107
Promethium (61) Pm~147 2x107
Pm-149 4 x 107
Radium (88) Ra-226 1x10™
Ra-228 3x 107
Rhenium (75) Re-183 6x10™
Re-188 9x 107
Re—188 6x 107
Rhodium {45) Rh-103m 1x107
Rh—105 1x10™
Rubidium (37) Rb-86 7x 107
Ruthenium (44) Ru-97 4x107°
Ru-103 8x10™
Ru-105 1x10™
Ru~106 1x10™
Samarium (62} Sm-153 8x 107
Scandium (21) Sc—46 4x10™
Sc—47 9x10™

$8-7039 (July 2010)

116

/¢3

RDA 1693



Column ! Column {{
Element {atomic Isotope Gas and Solid
number) P Concentration Concentration
uCifmt ® uCilmt ®
Sc-48 3x 107
Selenium (34) Se-75 Ix10°
Silicon (14) Si-31 9x107
Silver (47) Ag-105 1x107°
Ag-110m ax10™
Ag-111 4x10™
Sodium {11) Na-24 2x107°
Strontium (38) $r-85 ix10™
Sr-89 1x10™
Sr-91 7x 107
Sr-92 7x10™
Sulfur (16) $-35 gx107™ 6x10™
Tantalum (73) Ta~182 4x 107
Technetium (43) Te-96m 1% 107
Tc-96 1x 107
Tellurium {52) Te-125m 2x107°
Te-127m 6x 107
Te-127 3x 107
Te-129m 3x 107
Te-131m 6x10™
Te-132 3x10™
Terbium (85) Th-160 4x107*
Thallitim (81) Ti-200 4x%10°
T-201 3x 107
TI-202 1% 107
T-204 1% 107
Thulium (69} Tm-170 sx 0™
Tm-174 §x 107
Tin {50 Sn-113 ox10™
Sn-125 2x 107
Tungsten (74) W-181 4x107°
W-187 7x 107
Vanadium (23) V48 3x 107
Xenon (54) Xe-131m 4x107°
Xe-133 3x 107
Xe-135 1x 107
Yiterbium (70) Yb-175 1x107°
Yitrium (39) Y~-90 2x107
Y-91m 3x 107
Y-91 3x 0™
Y-92 6x10™
Y-93 3x10™
Zinc (30) n-65 1x107
Zn-6%m 7x 107
Zn-69 2x107°
Zirconium (40) 2r-95 6x10™
Zr-97 2x 107
Beta and/or gamma 1x107" 1%10°®

emitting radioactive
material not listed
above with half-life
less than 3 years.

*Values are given in Column 1 only for those materials normally used as gases.
® 1CHgm for solids.

NOTE1. Many radicisotopes disintegrale into isotopes that are aiso radioactive. in expressing the
concentrations in Schedule RHS 8-4 the activity stated Is that of the parent isotope and takes into
account the daughters.
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NOTE2: For purposes of 3200-2-30-04 Rule 0400-20-10-04 where there is involved -a combination of
isotopas, the limit for the combination should be derived as follows: Determine for each isotope in the
product the rafio between the concentration present in the product and the exempt conceniration
established in Schedule RHS 84 for the specific isotope whan not in combination. The sum of such
ratios may not exceed “1" {l.e., unity),

EXAMPLE:
Concantration of Isotope A in Product Concentration of lsotope B in Product

+ g1
Exempt concentration of Isotope A Exempt concentration of Isolope B

SCHEDULE RHS 8-5; GENERAL LICENSING OF CERTAIN NAMED DEVICES

The following devices and equipment incorporating radioactive material, when manufactured, tested, and labeled
by the manufacturer in accordance with the specilication contained in a specific licensé or aquivalent licensing
document fssued by the Division, the U.S, Nuclear Regulatory Commission or any Agreement State are placed
under a general license pursuant to 3280-2-10-10 paragraph (1) of Rule 0400-20-

{1 Static elimination device. Devices designed for use as static eliminators that contain, as a sealed source
or sources, radioactive material consisting of a total of not mare than 560 microcuries of polonium 210 per
device.

{2) lon generating tube. Devices designed for jonlzation of air that contain, as a sealed souroe of sources,
radioactive material consisting of a total of not more than 50 millicurias of hydrogen 3 {tritium} per device.

SCGHEDULE 10-6: DETERMINATION OF A AND A,.

H) Values of Ay and A, for individual radionuctides, which are the bases for many adtivity limits elsewhere in
these regulations, are given in Table A-1. The ourie (Ci) values specified are obtained by coriverting from
the terabscquerel {TBq) figure. The curie values are expregsed to thrae significant figures to agsure that
the difference in the TBq and Ci quantities is 3/ 0oloneperetnt0.1 % porcent or less. Where values of
Ay or A; are unlimited, it is for radiation control purposes only. For nuclear criticality safety, soma
materials are subject to controls placed on fissile material,

(2) {(a) For individual radicnuclides whose identities are known buf that are not isted Ih Table A-1, the A,
and A, values contained in Table A-3 may be used. Otherwise, the licensee shall obtam prior
Division approval of the Ay and A, values for radionuclides not listed in Table A-1, before shipping
the material.

(b} For individual radionuctides whose identities are known, but which are not listed in Table A-2, the
exempt material activity concentration and exempt consigninent activity values contained in Table
A-3 may be used. Otherwise, the licensee shall obtain prior Division approval of the exempt
matetial activity concentration and exempt consignment activity valuegs for radionuclides not listed
in Table A-2, before shipping the material.

{c) The livensee shall submit requests for priof approval described under § “ggparagraphs éz;(a) and
{2i(b) of this Rule sehedule, to the Division, in accordance with 4200-02-04-07 Rule 0400 4
b7,

3 In the calculations of Aq and A; for a radionuclide not in Table A-1, a singlé radioactive decay chain, in
which radionuclides are present in their naturafly occurring proportions, and in which no datghter nuclide
has a half-life.either longer than i 10 days or Jonger than that of the parent nuclide, shall be considered
as a single radionuclide. The activity to be taken into account, and the Ay or A, value to be applied, shall
be those corresponding to the parent nuclide of that chain. In the case of radioactive decay chains in
which any daughter nuélide has a half-life either longer than tas 10 days or greater than that of the parent
nuclide, the parent and those daughter nuclides shall be considered as mixtures of different nuglides.
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4) For mixtures of radionuclides whaose identities and respective aclivities are known, the following
conditions apply:

(a) For special form radicactive material, the maximum quantity transported in a Type A package:
)
1 T Al less than or equal to 1
where B{i} is the activity of radionuclide |, and A4(i} is the A, value for radionuclide 1.
(b) For normal form radioactive material, the maximum guantity transported in a Type A package:
z __B@)
iy wi less than or equal fo 1
where B(i} is the activity of radionuclide 1, and Ax{l) is the A; value for radionuclide 1.
{c) ' Alternatively, an A, value for mixtures of special form material may be determined as follows:
1
A, for mixture = ———
Z (i)
} Aqfi)
Where (i) is the fraction of activity of nuclide | in the mixture and Aq(i) is the appropriate A; value
for nuclide |.
(d) An A, value for mixtures of normal form material may be determined as follows:
1
A for mixture = ——
L)
| Aqli)
Where f{i) is the fraction of activity of nuclide | in the mixture and Ay(]) is the appropriate A, value
for nuclide |,
(e} The exempt activity concentration for mixtures of nuclides may be determined as follows:
Exempt activity 1
concentration for -
mixture = = i)
! [AKD
where i) is the fraction of activity concentration of radionuclide | in the mixture, and [A] is the
activity concentration for exempt material containing radicnuclide |,
{f The activity limit for an exempt consignment for mixtures of radionuclides may be determined as
follows:
Exempt consignment 1
activity limit for -
mixture = L (i)
I Al
where f(i) is the fraction of activity of radionuclide | in the mixiure, and A is the activity fimit for
exempt consignments for radionuclide L.
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{5) When the identity of each radlonuclide is known, but the individual activities of some of the radionuclides
are not known, the radionuclides may be grouped. The lowest Ay or A, value, as appropriate, for the
\ radionuclides in each group may be used in applying the formulas in paragraph (4) of this schedule
Groups may be based on the total alpha activity and the total beta/gamma activity when these are known,

using the lowest A, or A; values for the alpha emitters and beta/gamma emitters.

Table A-1—A; and A, VALUES FOR RADIONUCLIDES

- Specific activi
onude | mumber | A (%) AOF | e | A = o
Ac-225 (a)  [Actinium (89)  |8.0X10” 2.2%10° 8.0X10° 1.8X107 2,1X10° 5.8X10°
rc2zi@ || 9.0x10" 2ax10'  |s0xi0°  |24x10° |27 7.2%10'
Ac-228 B.OX10" Tiaxio’ 5OX107 | |14X100  |84XI0°  |2.2X10°
Ag-105 Silver (47} 20 54%10 2.0 5.4%10! 14%10° 3.ox10*
Ag-108m @) | 7.0X16" 1.9%X10' Tlrexet T (texiet [erxiet |zexio
Ag-110m (2) 4.0x107 LIXI0' |A0KE0T | |1AX10'  [1.8Xi0°  |47X10°
Agatt 20 5.4X10° 6OX107  [16X10'  [58K10°  |1.6X10°
Al26 Aluminum (13) 1.0x10° 27 Toxto" . |27 70K10¢ | |1.8X10%
Am-241 Americiur (95) 1.0x10' 27X10° LOX10° | l27x10%  |1ax10° |34
Am-242m () _ 1.0X10' 27X40° 1.6%10° 27610% |3.6X107 1.0X 10’
Am-243 (2) 5.0 1.4X10° 1Lox0° |27x16°  |7.4%10°  |2.010°
Ar37 Atgon (18) 4.0X10" 1.4%10° 4000 LIKI0° |37xi00 |8.0%10°
Ar-38 4.0x10" %0 2.0%10° 5.4X107 1.3 ' 3.4%10°
Ardl aoxiet |84 . 30107 |ed Trsxiot |azxso’
As72 | |Awenic (33) X 30K10" (84 62X10° | 1.7X10°
AsT3 4.0X101 1.4X10° 40100 |14XI0°  |82)i0E  |2.2%100
As-74 1.0 27%10' 8.0%10" 2.4X10 370 gox10t
As-76 | ) 3.0X10° 84 30X107 |84 s8X10°  |1.6X10°
AsT7 “Jzoxi0’ 5.4X10¢ lzoxi07 [1exigt [sext0*  [1,0%40°
AL211 (@) | Astatine (85) 2.0X10° BAXIDY  |5OXIOT | |1AX100  |78X100  |2AX10°
AU193 Gold (79) 70 T axio? 20 Tlaaxiet [zaxiot |aaxiof
AuA9E 10 2710 10 27X100 | 1.6X10° 41X10°
Au-195 7 1.0%X40' amo 6.0 16XI0° |14%10°  |3.7XI0°
Au-108 10 276100 |eOXI0T  1ex10'  [ooxie® |24xtof
Au-168 ket 27X 6OXIDT  [1eXi0'  |TIX100  |2.4%t0°
Ba431 @) |Barium (56) 20 5.4%101 20 BAXIOT |3AX10°  |8.4X10"
Ba-133 3.0 8.AX10° 3.0 Y 2.6X107
Ba-133m 20K10°  |5.4X10° BOXIOT  [16X10'  |22%10°  |6.4X10°
Ba-140 (@ 5.0X10° 1axte |soxto’ |84 27%16° |7.8X10°
Bo7 Beryliiom (4) 2.0%10° BAXICE  |20X100  |5AX10T  |4.8%10°  |3.6%10°
Be-10 ' 4.0X10" [1.4x10° 5.0X10" 16x10'  [aaxi0* 2.2X107
BH-205 Bismuth (83) 7.0%407 10X10 7oxi0" | 18X10' | |u.ex10b |a.2x10t
Bi-206 3.0%10" 8.1 30x10"  [81  [a8Xie® 1.0X10°
B1-207 7000 |Lexio’ 7ox10°  |texiet |19 5.2%10°
Bi-210 1.0 2710 g.0x10" 1.6%10 4.6X10° 1.2X10°
Bi-210m (&) a.0x10" 1.6x10' 2.0X16? 5.4%107 2:4X10° 5.7X10*
8i-212 (@) _ 7.0x107 1.9%10' 60X10"  |16X10'  |54X16° | 15X10
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3.8X10°%

B-247 Berkellum (97) 8.0 2,2410° g.ox1o 2.2%107 1.0

Bk-249 (2) 4.010' 14X10° 30X107 {81 6.1X10’ 1.6X10°

Br.76 Bromine (35) 4.0X10" 1.1X10° 4.0X10" 11xi0" [g4x10® 2.5X10°

Br.77 o 3.0 8.1X10' 30 8AX10'  |26X10'  |7.4X10°

3r-82 40%10" 1.1X10° 40X10"  [1.1X10' 4,0%10" 1.4%10°

c-11 Carbon (8) 10 27x10" GOX10Y  [46X10°  |34X10°  |8.4X10°

c14 4.0X10° 1.4X10° 3o |saxto [texiet las

Ca-41 Galcium (20) Unlimited | untimited Uniimited  |Unlimited  [3.4X10°  |8.6X107
Ca-d5 4.0X70" Trxio 10 27%10°  [e.6x10? 1.8X10°
Ca-47 (@) 30 8.1x10' 30X10" |84 2.3X10° 6.4X40°
Cd-109 Cadmium (48) 3.0%10' BAXIO 2.0 5410 |9.8X10' 2.6X10°
Gd-113m 4,0%10 1.1X10° 5.0X10° 1.4%10' 83 2.2X10°
Cd-115 (a) 30 8.1X10' 40X107  |14X10' | 1.9%10° 5AX10° |
Gd-116m 5.0X10" 1.4%10" 5OX107 |14X800  |9.4X10° 25%10°
Ce-139 Cerium (58} 7.0 1.9X10° 2.0 5.4X10' 2.6%10 8.8X10°

Ce-141 2,010’ 5.4%10° 6.0X10" 16X10'  [1.4X10° 2.8X10°
Co-143 9.0%10" 2.4X10° 5OX107  [18X10'  |25X10° 6.6X10°
Ce-144 (@) 2.010" 5.4 20107 |64 12%10°  |3.2X10°
CF-248 Californium (98) 4.0%16° 1.AX10° 8.0X10° 1.6X10" 5.8%10 1.6X10°

Ci-249 ’ 3.0 8.1x10' sox10*  |2oxt0?  [1sx10" |44
Cf-250 2.0X10° 5.4X107 20%10°  |54%107 |40 Traxiof
CL251 7.0 19XI0F |7.0%10%  [1.9x107  |5ex10® |16

252 (h) 5.0610° 14 30X10°  |8AX107  |2.0X10' 5aXI |
¢1.253 (a) 4.0X10" 11X10° 40%10% |41 1AXI0° | |2.9%10°

Ct.254 - 1.0X10° 27X10° 10X10°  |27%107  [3.4%107 BEx10° |
Ch36  |Ghlorine (17) 1.010' 2.7X10° 6OX10°  [18X10'  [12x10°  [3.3%407
Cl-38 2.0x10" 54 2.0X10° 54 4.9X10° 1.3X10"
Cm-240 | Curium (96) 4.0x10' 1.1X10° 20107 [54X107  |7.5X107 2.0X10°
Cm-241 2.0 5.4%10 1.0 2.7X10° 8.1X10% 1.7%10°
Cm-242 4.0%10' 100° 1.0X10° 2.7x107 1.2X10° 3.3%10°
Cm243 9.0 2.4X90° 10X10° |27x10%  [19X10°  |6.2X10°
Cin-244 2,010 5.4X10° 2010°  |54%107 |30 8.1%10'
Cm-245 9.0 2.4X10° “Ta.0x10* 24X10°  [6.4X10°  [17%107 |
Cm-246 9.0 2.4X10° 9.0%10" 2.4%107 | 1.4%107 3.1%40"
Crn-247 () 3.0 Xt 1.0X10°  [27%10%7  [34X10°  [9.3X10°
Cm-248 2.0X107 5.4X10" 30107 |81X10°  |16x10¢  |4.2%10° |
Co-55 Cobalt (27} 5.0%107 1.4%10° 5.0x10" 1.4X190' 1.1X10° 3.1010°

Co-56 3.0x10" 81 3.0%10" 8.1 1.1x10° 3.0%10*
{Co-67 T Toexte! 2. 7K1 1.0X10° 2.7K107 3AX10° 8.4X10’

Coss | 10 2.7X10° 10 27%10' |1.2X40° azx10t |
Co-58m N 4.0X10' 1.1x10° 4.0X10" 11X10° |2.2X10° 5.9X10°
Co-60 4.0x10" 1.4X10° 4.0x10° TAX10° |4.2x10' 1.1X40°

Cr-51 Chromium (24) 3.0X50" 8.AX10? 3.0X10 8.1X10° 3.4%10° 9.2X10*
Cs-128 Cesium (55) 40 1.9X10° 40 1A%X10°  |2.8X10° 7.6X10° J
Cs-131 3.0X10" B.1X10° 3.0X10 8AXI0° |a.8%10° 10X10° |
Csi32 T 10 27X10" 10 27%10'  |5.7X10° 1.5X10°
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7.0%40"

1.9X10"

Cs-134 1.0x10" 7.0%40° 4.8X10' 13%10°
Cs-134m 4.0x10" 1.4X10° 6.0X10" 1ex10'  [3.0x10° 8.0X10°
Cs-136 4.0X10° i1 |10 27X10'  |43X10°  |1.2%10°
Cs-136 5.0X10" 1.4%40" 5.0%10" 1.4%10' 2.7X10° 7.3%10%
Cs-137 () 2.0 5.4X10" - 6.0X10" 1.6X10' 3.2 87510

Cu-64 Copper (29) 6.0 1.6X10° 10 27X10 |1.4%X10° 3.0X10°

Cu-67 T 1.0x10' 2.7X10% 70%10"  |1.9xt0'  |2.8x10* 7.6X40°
Ey~159 Dysprosium (66) 20640 §.4%10% 2.0%10° 5.4%X107 2.1%10% 5.7X10°
Dy-185 2.0X10" 2.4X10" 6.0x10" 1.6X10' 3.0X10° 8.2%10°
Dy-166 (2) 9.0X10" 2.4X10° 3ox10" |81 8EX10°  |2.9X10° |
Er-169 Erbium (68) 4.0X10' 1AX10° 1.0 2.7X10! 3.4x10° 8.3x10*
Ert71 8.0X10" 2.2%10' 50X10°  |1.4X10'  |9.0x10° 2.4%10°
Eu-147 Europlum (63) 20 5.4X90' 2.0 54X10"  |1.4X10° 3.7X10°
Eu-148 5.0X107 1.4%10' 5.0%107 1.4X10 6.0X10° 1.6X10°
Eu-149 2.010" 5.4X10% 2.0X10° 5AXI0°  |3.5X10°7 9.4X10°
fs*;;rfﬁ’w o) 2.0 5.4X10* 7.0X10" 1.0x10'  [6.1x10" 1.6X10°
{ia\::;)so (long 7.0X10" 1.9X10" 7.0%10"  |1exi0'  |s.pu10t 1.8X10°
Eu1s2 10 2.7X10' 10 27X10' |65 1.8%X10°
Eu-162m o 8.0 10" 2.2X10' 8.0%10" 22X10'  |8.2X10°  |2.2X10°
Eu-154 9.0X10" 2.4X10' 6.0%10" 1610 |08 2.6X10°
Eu-166 2.0%10 5.4X10° 3.0 8.1X10' 1.8¥10 4.9%10°
Eu-156 7.0%10° 1,910’ 7.0X10° 1.0X10'  [2.0%10° 5.5X10°

IF-18 Fluoring {(9) 1.0 2.7X10" 8.0X10" 1.6%10' 3.5%10° 9.6X10"

Fe-52 (a) tron (26) 3.ox10t 81 3.0%10" 8.1 2.7X10° 73¢10° |
Fe-55 o 4.0K10' 1.1X10° 4.0X10' 11X10° | 8.8X10° 2.4X10°
Fe-59 9.0X10™ 2.4%10 9.0X10" 2.4X10° 1.8x10° 5.0X10°
Fe-60 (a) 4.0x10' 1.4X10° 206107 |64 |74x10°  |2.0%102
Ga67 | Galium (31) 7.0 1.0X10° 3.0 8ix10'  |2.2X10° 6.0X10°
Ga-68 5.0%10" 1.4x10! 5.0X10" 1.4%10" 1.6X10° 4.1X10°
Ga-72 4.0%107 1.4X40" 4.0%10° 14X10°  |1.4X10° 3.1X10° ‘]
Gd-146 (@) | Gadolinium (64) 5.0%10" | 14x10" 5.0%10" 1.4%10" 6.8%10% 1.9X10°
Gd-148 2,010 6.4X10° 2.0%10° 5.4X10° 1.2 3.2x10°
Gd-153 1.0X40' 2.7X10? 9.0 24X10°  [1.3%10° 3.5X10°
Gd-159 3.0 8.1X10" .0X10" 1.6X10" 3.9x10* 1.1X10°
Ge-68(a) | Germanium (32) 5.0X10" 1.4%10" 5.0X10" 1.4X10" 2.6X10° 7.1%10°

Ge-71 - 4.0X10" 1.1X10° 40x10°  |1.4X10°  |5.8X1Q° 1.6X10°

Ge-77 3.0¢10” 8.1 30X10° |61 1.3X10° 3.6X10°
HE172 (2)  [Hafnium (72) 8.0%10" 1.6¥%1¢' 6.0x{0" 1.6X%10" 4,110 1.4x10°
H-175 3.0 8.1X10° 30 8AX10'  |3.9%10° 1axiot
H-181 2.0 5.4%10" BOX10"  |14%10°  [6.3X10° 1.7%10°
HE-182 - Unlimited Unfimited Unlimited  |Unlimited  |8.4X10°  [2.2X10°
T—|g-194 ta) |Mercury (80) 1.0 2.7%40" 1.0 27610 1.3%10° 3.5

Hg-196m (a) ’ 30 8.1X10" 7.0X107 18X10°  |1.6%10° 4.0X10°
Hg197 T zox10° 5.AX10° 1.010° 27X10°  |9.2x10° | 2.5%10°
Hg-197m 1.0%10° 2.7%40° $0X107 | 14X10° 2.8%10 6.7%10°
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Hg-203 5.0 1.4X10° 1.0 2.7X10" 5.4X10° 1.4%30°
Ho-166 Holmium (67) 4.0X10° 1.4X10° 40X10° [14%X10'  |28X90°  |7.0K10°
Ho-166m 6.0X10" 1.6X10° 50%K107  [14X10"  [5.6X107 |18

1-123 Jadine (53) 6.0 16X10° |30 BIX100  |7.1%10" 1.9X10°

[F124 10 27X10 1.0 27X10° |03X10° | 246X10°

1125 2.0x10' |saxie? 3.0 g.ax10'  [6.4Xi0? 1.7X10°

1-126 2.0 5.4%10" 10 27%10'  |2.0x10° 8.0X10*

ti2e | " Untimited Unfimited Unlimited  |Unlimited  |6.5X10°  |1.8%10"
131 3.0 “[8.1x10° 7.0%10" 19X10'  (46X10° 1.2X10°
132 4.0X10" 1.4X10" 40%107  [41x107  |3.8X10° 1.0X107

1133 7.0x107 1.9%X10° 60Xi0"  |16x10'  |42X10°  |1.4X10°

I-134 3.0X50 8.1 3.0X107 8.4 8.9%X10° 2.7X107

1-135 {a) 8.0X10" 1.8%10" g.0x10" 1.6x10' 1.3%10° 3.5%10°

In-111 Indlium (49) 3.0 8.1X10' 3.0 8,1x10’ 1.5X10* 4.2X19°
n-113m 4.0 1AX10° 20 54%100 |62X10°  |1.7X407
1n-114m (2) 1.0X10° 27107 5.0X10" 1.4X10'  |a.6x10? 2.3%10°
1n-115m 7.0 1.9X107 10 2.7¢10" 2.2x10° 6AX10° |
1189 () |Iridium (77) 10x10' amxae? 1.0X10" 27010 |1.9X10° 5.2%10"

1190 7.0%107 1.9%10° 7.0¢10" 1.0X10* 2.3X1¢° 6.2X10°

1r-192 () 1.0 2.7X10" [ox10" [16x100  [3.4x107 9.2%10°

Ir-194 3.0%10" 8.1 3.ox10" 8.4 3.x10t 8.4X10°

K-40 Potassium (19 9.0%10" 2.4X10’ 9.0x10" 2.4%X10 2.4X107 6.4X10°

K42 2.0X10" 5.4 eoxier |54 22610° |6.0X10°

K-43 7.0%10° 19X10° BOXI0T  |16X100  [1.2010°  |3.3x10°

Kr-81 Krypton (35) 4010’ 1.1X40° 4.0X10" 14X16°  |7.8x10*  |2.1x107

Kr-85 — [1ox0’ 2.7X40° 1.0X10° 2IXIC | 1.6X10° 3.9X10°
Kr-85m 8.0 2.2X410° 3.0 81X10'  |3.010° 8.2X10°

Kr-87 N 2.0X10°" 6.4 20%107 |54 1.0610° 2.8X10°
La137 | Lanthanum (57) 30100 8.1X40? 6.0 16X10°  [1.6010°  [4.4%X10%
La-140 4.0X10" 1.4x10" 4.0X10" 1.4x10'  [2.4x10 5.6X10° |
Lu-172 Lutetium (71) 6.0X10" 1.6X10° 6.0X10" 16X10°  |4.2X10° 1.4X10°
Lu-173 8.0 2.2410% 8.0 [2.2%10° 5.6%10° 1.6X10°
Lu-174 9.0 2.4%X10° 9.0 24X10° | 2.3%40" 6.2X10?
Lu-174m 2.0X1¢' Tsaxie? 1.0X10' 2.7X10° 2.0X10° 5.3%10°
Lu-177 3.0X10' Jaaxio® 70610° [1.9%10'  |a0d0  [14X10°

Mg-28 (&) Magnesium {12} 3.0%10° 8.1 3.0X10° 8.1 2.0X30% 5.4%10°
Mn-52 Manganese (25)  |3.0X10" 8.4 30X10° |8 1.6X10° 44100 |
! Mn-63 Unlirited Unlimited Uniimited Unlimited a.8x10° 1.8%10°

Mn-54 1.0 2.7X10" 10 2.7X10° | 2.9%10° 77%10°
Mn-56 3.0X10" 8.1 30X10° |81 BOX10"  |22¢107 |
Mo-93 Molybdenum (42)  [4.0X10' 1A%10° 2.0%10 BAXIP  |4.4%X107 1.4
Mo-98 (@) ) | 1.0 2.7%X40" 6.0X10" 16X10°  |1.8x10° 48X10° |
N-13 Nitrogen (7) 9.0X10" 2.4X10' 6.0X10" 16X10'  |5.4%107 1.5%10°

Na22 Sodium (1) 5.0X10" 1.4X10" 5.0X10°  |14X10'  |2.3%10° 6.3X10°

Na-24 2.0x10" 5.4 2.0x10" 5.4 3.2%10° 8.7%10°
ND-93m Niobium (41)  |4.0X10' 1.4X30° Ta.ox10" BIX10° 8.8 24X10°
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Nood | T Troxae? 196100 [7.0x107  [1exi0'  |6.9xi0°  |1.8X10"

Nb-95 o 1.0 27X10° |10 27X10'  [1.6X10° 310t
Nb-97 o 9.0X10? T 2.4x50° 6.0X10" 1.6X10! 9.9X10° 2.7X1907
Nd-147  |Neodymium (60)  |6.0 Trexte? 6.0X107  |18X10'  [3.0X10° 8.1X10"
Nd-149 BOX10" 16X10° 50X107  [1.4X10"  |4.5%10° 1.2X10'

Ni-59 Nickel (28) Unlimited Unlimited Unlimited Unkimited  |3.0X10° 8.0x10*

NI-63 4.0X10° 1.4X10° 3.0X10' 102 |21 [s7x40°

Nes | 4.0X10° 1.1X10' 4.0%10" 1410 [7.4x10° 1.0X10'
'Np-235 Neptunium (93) 4.0X40" 1,1%10° 4.0X10° 1AX10°  [5.2xX10' | 1.4X10°
gﬁfi‘fw o) 2.0%10" [s.0x102 20 saxio'  |amxiot |1axao?
ffﬁé@ﬁ?,ed, 9.0X10° 2.4X10? 2.0%10°  [s4X107  |4.7%10° 1.3%10°
Np237 | 2.0610° 5.4X10° 20K10°  |64X107  |28X10°  (74%10°
Np-239 70 1.9X10° 400107 [1ax10'  |sexiof 2.3X10°
0s-185 | Osmium {76) 1.0 2.7%10' 1.0 Tl [2exie 7.5%10°
Os-191 1.0X19' 2.7X10° 2.0 6.4X10' 1.6X10° 4.4X10*
Os49im | o A.0X10' 1.1X10° 3.0¢10° 81X10°  |4.8X10* 1ax10°
08193 2.0 5.4X10" eoxiot  [1ex16'  |2.0x10° 5.3X10° [
|oste4 @ 30x10" 8.1 3.0X10° 8.1 1.1X10° 3.1%10° ‘
iP-32 Phosphaorus (15) 8,010 1.4x10’ 5.0%10" 1.4x10’ 1.4X10* 2.9%10°

P-33 ) 4,010’ 11X40° 10 2.7%1¢ 5.8X10° 1.6X10°
Pa-230 (@) |Protactinium (91) |20 " [saxt0’ 70x107 |19 1.2X10° 3.3X10°
Pa-231 ' 4,0 [raxie? 4.0%10° 1.1%107 1.7%10° ATXI0?
Pa.233 Y 1.4%10° 70X10°  |1.9%X10'  |7.7%30F 21X10°
Pb-201 Lead (82) 1.0 27X10° 10 27%10°  |e.2X10" 17X10°
Pb-202 4.0X10° 1AX10° 2.0%10° BAXIOT  |1.2X10%  |3.4X10°
Pb203 40 1.1X107 3.0 BAx10"  |1.4%40" 3.0X10°
Pb-205 Tuniimited Unfimited Unlimited  |Unlimited  |4.5%10°  |1.2x10*
Pb-210 {a) 1.0 2,710 5.0%107° 1.4 286 7.6X10°
Pb-212 () | 7.010" 1.9%10" 20x10° |54 5.1%10° 1.4X10°
PA-103{x) | Palladium (46) 4.0X10" 1.AX10° 4.0%40" 14X [2.8X10° 7.5X10"
Pd-107 Unlimited Unlimited Unlimlted Unlimited 1.9%10° 5.4X40*
(Pd-109 o 20 54X10° BOX10"  14X10'  |r.extof  |z.ix10°
\Pr-143 Promethium (61)  |3.0 8.1X10" 3.0 81X10'  |1.3X107 3.4X10°
Pm1dd | 7.0X10" 1.9X10’ 7010 [1ex10°  |e.axid’ 2.6X10°
Pm-4s | 3.0X10" 8.AX10° 1ox10' |27xie |62 1.4X10°
fpm-1a7 o [a.0x10° 1.4X10° 20 54X10°  |3.4X10°  |9.3x107

| Pm-148m (@) 8.0X10" 2.2%10° 706107 [18X100  |7.9X10°  |2.1X10°
Pm-149 20 5.4X10" 5.0X10" 16x10' | 1.6x10° 4.0X10°
Pmast | 2.0 5.4X10' 6.OX107  |18X10'  |2.7X40" 7.3X10°
Po-210 Poloniurn (84) “a.ox10" 1.1X10° 20107 5.4%10" 1._7)(10z 4.5%10°
Pr142  |Praseodymium (59) |4.0X10" 1.AX40’ 40X10"  [1.ax10'  [4.3x10° 1.2X10°
Pr-143 3.0 8.1X10°  |6.0X10° 16X10°  |2.5%10° 6.7X10*
(P86 (a)  |Platinum (78) 10 2.7%10° 8.0X10" 22%10'  [2.5X10° 6.6X10*
[ ’ 4.0 1.1X10° 30 [BAX10'  |87X10° 24X10° |
|Pt-193 ) 4.0X10° 1.4000° 4.0X10" 1.0010° 1.4 3.7X10° y’
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PL-193m

4.0X10' 1.4X10° 6.0%10™ 1.4X10" 5,8X10° 1.6x10° |
_f_=t~195m 1.0%10" 2.7X10° 5.0%10" 1.4X10" 6.2X10° 1.7X10° ~‘J
Pt-197 2.0X10° 5.4X10° 6.0X107 1.6X10° a0t 8.7x10°
PL-197m 1.0%10' 27X10° 6.0%10" 1.6X16" 3.7x10° 1.0%10"
Pu-236 Piutoniurn (94) 3.0%10" 8.1X10? 30x10° [8aX107  [200107 5.3X102
Pu-237 2.0X10° 5AX107 20X10° [5.4X10°  |48XiGF  |1.2x10°
Pu-238 1,010’ 2,7X107 1ox10°  |27%10%  [6.3X10° 1.7X10'
Pu-239 1.0X10" 2.7X10° 1ox10®  [27x10%  [23%x10°  |e2x10?
Pu240 | 1.0610' 2.7%10% 1.0%10°  [27%107  [84x10°  |2.3X107
Pu-241 (a) 4.0%10 14X40° 6.0x107" i.6 3.8 100107
Pu-242 1.0X10' 21108 |1.oxi0®  |27xi0%  [1.6x10° 38x10°
Pu-244 (@) 4.0%107 1.1%10° N 1.0X10° 2.7410% 6.7X107 1.8%10° N
Ra-223 (8) |Radium (88) 4.0%X10" 1.1X10' 7.0X10° 1OX10° | 1.9%10° 5.1X10*
Ra-224 (3} 4.0%10" 1.4X10" 20X107  |5.4X107  |5.9%X10° 1.6x10°
Ra-225 (a) 2.0X107 5.4 4,0X30* 1.1%40 1.5X10° 3.9X10*
Ra-226 (a) 2.0X10" 5.4 30%10°  [8AX107  |37%i0% |1.0
Ra-228 (&) 5.0X10” 1.6x10" 20x10°  [5axio”  [10%i0’ 2rxi¢f |
Rb-81 Rubidiym (37) 2.0 5.4%10° 8.0xi0" 2.2%1¢' 3.4010° 8.4X10°
Rb-83 (a) 2.0 NE 20 5.4X10°  |6.8X107 1.8%10°
Rb-84 10 2.7%10' 1.0 2.7%10 1.8X10° 47X104
:5{);86 5.0X107 1.4%10" |Boxt o} 1,4X%10" 3,0%10° 8.1X10°
Rb-87 Unlimited Unlimited Unlimited  |Unlimited  |3.2X10°  [8.6X10°
Ro(al) Unlimited Unlimited Unlimited  |Unlimiled | 6.7X10° 1.8X10°
Re-184 Rhenium (75) 1.0 2.7%10° 1.0 27x10'  [66X10°  |1.8x10°
Re-184m 3.0 8.1X10’ 10 27%10'  [1.6X16° 4.3X10°
Re-186 | 2.0 5.4X10’ B.0X10°  |16X10'  |6.9X10° 1.9X10°
Re-187 Unlimited Unlimited Unlimited  |Unfimited | 1.4X10°  |3.8X10°
Re-188 4.0%10" 1.1%10 4.0X10" 1.4X10" 3.6X10* 9.8X10°
Re-189 (a) 3.0 8.1%10 8.0%10° 1.6X10’ 2.5X10* 6.8X10°
Re{nal} Unlimited Unlimited Uniimited Unlimited 0.0 2,4X10°
[Rh-99 Rhodium (45)  |2.0 5.4X10° 2.0 54X10'  [3.0X10° 8.2X10°
iRh-101 4.0 1.1X10° ao 8.1x10°  l4ax10' 1.4X30°
{Rh-102 5.0X10" 1.4X10" 5.0X10" 14X10"  |4.6¢10° 1.2X10°
Rh-102m 2.0 5.4%X10" 20 54X10°  {2.3X10° 6.2X10°
Rh-303m 4.0X10° 1.1X10° 4.0X10' 1AX10° |1.2x10° 3.3X10°
Rh-105 N 1.0%10° 2.7%10° 8.0x10" 2.2%10" 3.1x1¢ 8.4X10°
Rn-222 (@) |Radon (86) 3.0X10° 8.4 40x10°  [1axde’  [s7X100 |1.5X10°
Ru-97 Ruthenfum {44) 50 1.4%107 5.0 1.4X10° 17410 46X10°
{Ru-103 (@) 2.0 5.AX10" 2.0 54X10°  |1.2X40° 3.2%10°
Ru-105 1.0 2.7Xi0" 8.0x10" 1.6%10* 2.5%X10° 6.7X10°
Ru-108 (a) 2.0%107 5.4 2.0X10" 5.4 1.2X10° 3.ax10°
5-35 Sulphur (16) 4.0X10' 1AX10° 30 810" |16x10°  |43%10°
Sh122 Antimony (51) 4.0X10" 1.0010 4.0x10" 1.9X10' 1.5%10 4.0%X10°
Sh-124 6.0X10° 1.6X10° 6.0X107 1.6X10' 6.5%X10° 1.7X10*
Sb125 2.0 5.4X10" 1.0 27x10° | |aextot |1.0%40° T
{Sb-126 4.0X10" 1.1X10" 4.0X10" 14X100 3410 8.4x10* |
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Sc-44 Scandlum (21} 5.0X10" 1.4X10° 5.0%10™ 1.4%10" 6.7%10° 1.8%10"
Sc-46 Y 1.4X10' 5,010 14100 [13x10° 3.4X10°
sc47 | 1.0x10' 2.7X10° 70%107  |1.9x10'  |34x10* leaxiot
Sc-48 3.0x10" 8.1 3.0%10" 8.1 5.5%10* 1.5%40°%
Se-75 Selenium (34) 30 g.AX10' 3.0 8AX10'  [5.4X10°  |1.6X10°
Se-79 4.0%10 1.1X10° 2.0 5.4X 10" 2.6X10° 7.0X107
SI-31 Silicon (14) 6.0X10" 1.6X10' GOXIOT |16X10'  |1.4X10° 1.9X10°
sia2 - £.0X10° 1.1X10° 5OX107 |14x10' |39 1.1%10°
Sm-145 Samarium (62) 1.010" 2.7X10? 1.0X10" 27X10° |9.8X10" 26X10° |
Sm-147 Unlimited  |Unlimited Unlimited  |Untimited  [8.5%10°  |2.3X10°
Sm-151 o 4.0X10" 11X10° 1oxtot  |27xde | |esxiot  |2ex10'
SmA53 | 9.0 2.4X10° 6.0x10*  |16x10'  |1.6X10° 4.4X10°
Sn-113(®)  |Tin (50} 4.0 1.4X16° 2.0 5.4X10° 3. 7X10 1.0X10°
Sn417m 70 1.9X10° Taoxiot [1ax10t [3.0x10° 8.2%10"
Sn-149m 4.0X10" 11X10° 3.0%10' 8.1X10° 1.4X107 3.7X10°
$n-124m (@) 4,0¥X10' 1.1X16° 9.0X10° 2.4X10" 2.0 5.4%10'
Sn-i23 8.0X10" 2.2X10' 6.0X10° 1.6X10° 3.0X10* 8.2X10°
Sn-125 4.0%10" 1.1%10 4.0%10" 1,4%10" 4,0X10° 1.AX10° _J
Sn-126 (a) 6.0%10" 1.6X10" 4,019 1.1x10! 1.0X10° 2.8X10?
Sr-82(a) | Strontium (38) 2.0%10" 5.4 20¢10" |54 2.3X10° 6.2X10"
sr8s | 2.0 5.4X10" 20 54X10'  |8.8X10° 2.4%X10°
Sr-86m 5.0 1.4X10° 5.0 14X10°  |12X10°  |3.3%10"
'Sr-87m ) 3.0 Bix10' |30 BAX10T | 4.8X10° 1.3X10°
589 8.0X10" 1.6X10' 6.0X10" 180100 [1.1x10° 29¢10°
S1-90 (a) - 3.010" 8.1 a0x10" |84 5.4 1.4X10°
'Sro1 (@) 3.010" 8.1 30x10° |84 1.3%40° 3.6X10°
5192 () 10 2.7%X10' 3.0X10" |81 4.7%10° 1a%10°0
T(H-3) L' Tritiurn (1} 400" 1.1X10° 4.0X10" 1.4X10° 3.6X10° 9.7X10° J
{52;‘:;3% g |Tantalum (73) 10 2.7X10" 80x107  |22%10'  |a2x10® | taxtor
Ta-179 3.0X10" 8.1X10% 3OXI0 | |8AXI07  |4.4X10" axie
Ta-182 9.0X10" 2.4X10" 5OX10°  |faxiot  |2.3x10° 6.2%10°
Th-167 Tesblum (65) 4.0X10' 1.4X10° 4,010 1.4%16° 5.6%10° 16100 |
Tb-158 - 10 2.7%10° 10 27X10"  |56X107  |1.5%10° |
Th-160 10 2.7x10' 8.0%1¢" 1.6X10' 4.2010° 1.4X10*
Tc96m () |Technetium (43)  |2.0 5.4X10' 2.0 5.4X10°  |8.3X107 2.2%10°
Te-96 4.0X10° 1.4%10" 4.0X10° taxiet  [12x0f 32xX10° |
Tc-96m {a) 4,0%10" 1.AX50' 4,0%10" f£.1X10° 1.4X10° 3.6X10
| Tc-97 Unlimited Unlimited Uniimited  |Unlimited  |5.2X10° 1.4X10°
Toorm 4.0X10" JERTE 10 lemxie [sexier 1.6X10°
To-08 8.0X10" 2.2%10' 700107 [1ex10'  [32x10®  [a7x10*
Te-09 4.0X10 1.4X10° 9.0%10" 2.4X10' 6.3X10°* 1,7¢107
Yooom | 1.0X10" 2.7%10° 40 XA |1.9%X10° 53X10°
Te-121 Tellurium (62) 2.0 5.4X10' 2.0 s.ax10'  |2ax10° 64x10° |
Te-12im | 5.0 1.4X10? 3.0 paxiot  [2exi0? 7.0X10° ]
To-123m o 8.0 2.2X10% 1.0 27100 [33K107  [8.9K10° |
Tea2sm | 2.0X10' 5.4X10° a0Xi0"  |2.4X10"  |6.7X107 1.8%10° |
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iTe_-127 2.0X10' 5.4%10° 7.0x40" 1.9X10'  [9.8X40* 2.6X40°
Te-127m (a) 2.0X10' 5.4%10% 5.0X10" 1.4x10' 3.5X10° 9.4X10°
Te-129 7.0%10" 1.4%10 6.0%10" 1.6X10' 7.7X30° 2.4X10
| Te-128m (a) 8.0x10" 2.2X10' 4.0X107 1.4AX10 1.1%10° 3.0x10
Te-131m (a) 7.0%107 1.9%10’ 5.0x10" 1.4X10 3.0%10° 8.0%140°
Te-132 (a) 5.0X107 1.4X10' 4.0X10" 1140 31410 3.0X10°
Th-227 Thoriurn {90) 1.0X10° 2.7%50° 5001070 1.4%107 1.4x10° 3.1%10°
Th-228 (3) 5.0%10" 1.4%10" 1.0X10° 2.7X10% 3.0X10 8.2x10%
Th-229 5.0 1.4X107 6.0X10* 1.4X107 7.9%10° 2.4x10"
Th-230 1.0¢10" 2.7X10° 1.0X10°3 2.1%107 7.6X10° 2.1X10%
Th-231 4.0X10 1,1X10° 2.0X10% 544107 2.0X10" 5.3X10°
Th-232 Unlimited Unlimited Unlimited Unlimited  |4.0X10° 1.4X107
Th-234 {a) 3.0x107 8.1 a.oxio! 8.1 8.6X10° 2.3X1¢°
Thinat) Unlimited Unlimiled Unlimited Uptimited  |8.1X10° 2.2%107
Ti-44 (a) Titardum (22) 5.0X10" 1.4X10 4.0X10" 1.1%10" 6.4 T1rx1e?
TI-200 Thallium {81} g.0%10" 2.4%10" 9.0X10" 2.4X10" 2.2%10* 6.0X10°
-204 1.0X10" 2,7%10° 4.0 1.1%10° 7.9%10° 2.1X10°
TI-202 2.0 5.4X10° 20 5.4X19 2.0%10° 5.3%10"
T1204 1.0%10° 2.7X10° 7.0X10° 1.9X10 1.7X10' 4.6X10%
Tm-167 Thulium (69) 7.0 1.9%10° 8.0%10" 2.2X10° 3.1x10° 8.5%10°
Tm-170 3.0 8.1x10' 8.0%107 1.6X10° 2.2%10° 6.0x107
TmA7T 4,0X10" i1%10° 40010 1.4X10° 4,0X10" 1.3X10°
U-230 {fast | Uranium (92} 4.0X10" 1.1X10° 1.0X107 2.7 1.0%10° 27%10°
lung :
absorplion)
E](0)]
U-230 4,010’ 1.1%10° 4.0%10° 1.4X10" 1.0x10° 2,7%10°
{medium
lung
absorption)

| U-230 (slow 3.0610 8.4%10* 3.0x10° a.1x1e? 1.0x10° 2.7X10"
lung
absorption)
@0 .
U-232 {fast 4.0X40° 1.1%10° 1.0%107 2.7X10° s.ax10t 2.2X10"
lung
absorption}
ok 1 _ N ]
U-232 4.0x10" 1L1%10° 7.0X10° 1,9%10° g.ax10" 2.2X10
{medium
lung
absorplion)
©) .
U-232 (slow 1.0%10" 2.1X107 1.0%X10° 27440 8.3x10" 2.2%10
lung
absarpiion)

U-233 (fast 4.0X10' 1AX10° g.0X107 |24 36xi0¢  [o.7x107
lung

absorption)
(d)

U233 4.0X10* 1.4x10° 2.0X10% 54%X10°  |3.6x10° 9.7X10°
(medium :
ung

absorption)

e
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U-233 (slow 4.0X10" 1.1%10° 6.0X10° 1.6X10" 3.6X10° 9.7X10°
iung

absorption)

1U-234 (fast 4.0%10" 1.4X10° 2.0%10% 2.4 2.3%10° 8.2X10°
lung

absorption)

(d)

234 4.0X10" 1.1X10° 2.0X10% 5.4%40° 2.3%10* 8.2x10°
(medium

lung

absorpiion}

(&

U-234 (slow 4.0X10' 1.1%10° 6.0X10° 1.6X10" 2.3%10° 8.2X10°
lung

absorption)

U-235 {all Unlimited Unlimlted Unlimited Unlimited | 8.0X10* 2.2X10°
lung )

absorplion

types)

{a).{d).(a).{D

U-2385 (fast Unlimited Unlimited Uniimited Unlimited | 2.4X10°® 6.5X10°
lung

absorption)

)]

U-236 4.0610° 1.4X10° 2.0X10% 5.4%107 2.4%10° 8.5X10°
{medium

lung

absorption)

U-236 (show o

lung ' 3 2 -1 a .5
absorption) 4,010 1.4X10 8.0X10 1.6X10 2.4X10 6.5X10
U-238 (all Unlimited Unlimited [ Unlimited Unlimited  |4.2X10° 3.4%107
lung

absorption

types)

{D.{e).()

U (nat) Unilimited Unlimited Unlimited Unlimited 2.6X10° 7AX107
U (enriched Unlimited Unlimited Unlimited Unlimited | See Table A- | See Table A-4
to 20% or 4

less) {Q)

U {dep) ' Unlimited Unlimited Unfimited  |Unlimited | S°° TabIOA- ‘3?“9 Table A-
V.48 |Vanadium (23) 4.0X10" 1.1X10° 40X10°  |14X10° |6.3x10° 1.7X10°
V.49 4.0%50° 1.4X10° 4 040" 1.1%10° 3.0X10° 8.1x10°
W-178 {a) | Tungsten (74} 8.0 2.4X10 50 1.4%10? 1.3%10° 34xiot
W-i81 3.0010° 8.4Xi07 3.0%10 8.1X107 2.2X10° 6.0X10°
W-185 4.0%10' 1.4%x40° 8.0%40" 2.2X10" 3.5X10° 9.4%10*
W.187 2.0 5.4X10° 6.0%10" 1.6X10' 26x10" 7.0X10°
W-188 (a) 4.0%107 1.4%10° 3.0x10" 8.1 3.7X10°7 1.0X10°
Xe-122 (a)  |Xenon {54} 4.0%10° 1.1X10° 4,0%10" 1.1%40° 4.8%10° 1.3%10°
Xe-123 2.0 5.4X10° 7.0%10" 1.9X10° 4.4X10° 1.2X107
Xe-127 4.0 1.1X10° 2.0 5.4X10° 1.0X16° 2.8X10*
Xe-131m 4,0X10 1.1X10° 4.0%10° 1.1X40° 3.4X10° 8.4X10*
Xe-133 - 2.0%10! 5.4%10° 1.0X10" 274107 8.0X10° 1.9%10°
Xe-135 3.0 8.1%40° 20 5.4%10 8.5%10" 2,6X10°
¥-87 {a) Yitrium (39) 1.0 2.9%10° 1.0 2.7X10° 1.7%40° 4.5X10°
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Y-88 ' 4.0X10" 1.1%10° 4.0x10" 1AX10' [B.2X10° 1.4X10°
Y50 aoxiot  |ed |soxte" |84 |20%10'  |5.4X10°
Y-01 ' 6.0X107 18%X10° BOXIOY  1ex10'  [s4X10P  |2.6%10°
Y-¢im | 20 5.4X10° 20 X1 [16X10°  [a2X107
Iz J2oxi0° 5.4 20107 |64 36XI0°  |0.6X10°
yos 3.0X10° 8.4 3.0X10° |84 1.200° |3.3X10°
Yb-160 Yiteroium (70) 40 T 10 27100 |8.0K10°  |2.4X10°
Yb-178 3.0410' 8.1%10? 8.0x10" 24X10' 6.6X10° 1.8%10°
7085 Zine (30) 20 54X10" 20 5AXI0N  |3.0X10°  |8.2x10°
Zn-88 I Y BAXIO" BOXI0T  [16XK10'  [18X10°  |4.8xi0"
Z0n-60m (a) 30 8.1X10" BOXIDT  [16%10°  |1aXi0F  |3.3%10°
Zr-B8 Zirconiun (40) 3.0 8.1x10 3.0 BAXI0'  |8BXI0} 1.8410°
7003 Unimited Untimited  |Unlimited  |Untimited  |9.3%10° | 2.6%40°
Z-95 () ' 20 I N N N e
7197 (3) aoxiot 1.1%10° 40K10°  [1aX100 (70X100 | 1.ex10®
* A4 andior Ay values include contrbutions from daughter nucides with half-lives less than 10 days.

" The values of A; and Az ih Curies (C5) are approximate and for information anly; the regulatory siandard units are Terabecguersls (TBq), (ses
paragraph (1) of Schedule 10-6 of this appendixyis).
° The quantity may be determined from a measuremant of the rate of docdy or a measurement of the radiation level at a prescribad distance
from the sousce.
? These values apply only to compounds of uranium that take the chemisal form of UFs, UG, and UQLNOs) in both normal and accidént
conditions of transport.
® These values apply only to compounds of uraniunm thal take the chemical farm of UOs, UF,, UCK and hexavalent compounds in both.normgl.
and accident-conditions of fransport.
' These values apply to all compounds of uranium other than those spacified in notas {d) and {e} of this tabta
“These values apply to unircadiated uranlum only.

R A= 0.1 TBq (2.7 Ciy and A; = 0.001 TBq (0.027 Ci} for Cf-252 for domesfic use.
‘Az = 0,74 THq (20 Cb for Mo-99 for dormastic ise.

Table A-2—EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT CONSIGNMENT ACTIVITY LIMITS FOR RADIONUCLIDES

Symbolof | Elementand atomic | ACtVly concentraton e vtor | Activty mitfor | Activiy timit for
radionuchide number sxermpt matarial exsrmpt matefial sxampt exempt
‘ (Bqlg) (Cilg) consxgnmen( (Bq) consignment (Ci)

Ac-226 Actidium (89) X1t 2707 [1.oxi0* 2IX407

AC-227 1.0X10° 2,7X10°™7 1.0%10° - 27xi0®

Ac-228 1.0X10° 2,7%407" 1.0%10° 2.7%10°

Ag-105 Siiver (47) toxir |z7x0®  [oxeo’  |27x10°

Ag- 108m(9)7 10116 ' 2.7%10% ' 1OK0° o 2.7%10°
Ag-110m o {1.oxt0 27X 1.0X10° 27X
Ag-111 T et 2.7x10° 1.0X10° 2.7Xi0°%

Al-26 Aluminum (13) 1.0X10 R S 2.7%10°

Am-241 Americium (95) 10 TS 1.0X10° 27107
Am-2420m (b) . Taix10™ Toxiet 27407
Am-243 (o) 1.0 2.7%10™ 1.0x10° 2740

Ar37 Argen (18} 1.0%10° 2.7%40° LoX10° 27%10°

Ar-39 1.0X10" T 20t Loxiot 27107

Aral [roxie? [27x10° Toae |27x10°

Aerz | Arsents (33) 1.0X10 27%107 1.0X10° 2.7X10°

As-73 1OX10° 27X80° 1.0X16° T27x10°

As-74 | 1.0X10" 2.7%10° 1.0X10° 2.7X10°

AS-76 ' 1.0X10° 2.7%10° 1.0X10° amaee

As-77 o 10X10° 27X40° 1.0X10° 2.7%10°
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[AL211 Astatine (85) 1.0X40° 2.7%10° 1.0X10’ 2.7%10°

Au-193 Gold (79 1.0%10% 2.7X10° 1.0X107 2.7%1¢0"

Au-194 1.0X10' 2.7X10°° 1.0X10° 2.7X10°

Au-195 B 1.0X107 2.7X10° 1.0X10' 27%10°

Av-198 1.0X10° 27%10°  |1.0Xi0° 2.7%10°

Au-199 1.0X10? 2.7%10° 1.0X10° 2.7X10°

'Ba131 Barlum (56) 1.0X107 2.7X10° 1.0%10° 2.7%10°
‘Ba1zs | 1.0X107 2.7X10° 1.0X10° 2.7X10°

Ba-133m 1.0X107 2.7X10° 1.0x10° 2.7X10°

Ba-140 () 1.0X40' 2o [1.0x10° 2,7X10°

Be-7 Beryllium (4) 1.0X140° 2,7%10° 1.0X107 2.7X40° J
Be-10 1.0X10" 2.7%107 1.0%10° 2.7%10°

BIi-206 Bismulh (43} 1.0X10 2.7X10"° 1.0X10° 2.7X10°

Bi-206 1.0X10" 27%10" |1.0x10° 2.7X10°

BI-207 1.0X10' 2.7x10" 1.0X10° 2.7X10°

BI-210 1.0X10° 2.7%10° 1.0X10° 2.7%10°
‘Biztom | 1.0X10° 27X107 1.0%10° 2.7X10°

BI-212 (b) o 1.010° 2.7X40°° 1.0X10° 2.7%10°

Bk-247 Berkelium (97) 10 |2.7x10™ 1.0X10° 2.7%107

BK-249 1.0X10° 2,710 1.0%10° 27%10°

6176 Bromine (36) 1.0%10" 27000 1.0X10° 2.7X10° o
1Br77 . 1.0X10 2.7X10° 1.0X10° 2.7X10°

Br-82 o 1.0X10" 2.7%10°7 1.0X10° 2.7%10°

c-11 Carbon (8) 1.0x10' ' 2.7%i0" 1.0X10° 2.7%10°

j(:;1 4 _ 1.0X10° 2.7%107 1.0X107 27%10" ]
Ca-41 Calcium (20) 1.0X10° 2.7%10° 1.0x107 2.7x10°

Ca-45 ) 1.0X10* 2.7%107 1.0X10’ 2.7%10°

ca.47 1.0x10' 27510 1.0X10° 2.7X10°

©d-109 Cadmium (48) 1.0%10° 2.7%107 1.0X10° 2.7410°

Cd-113m 1.0%40° 2.7%10° 1.0X10° 2.7%10°

Cd-115 1.0X10° 2.7%10° 1.0x10° 27%10°

Cd-115m 1.0X10° 27%10° 1.0%10° 2.7%10°

Ce-139 Cerium (58) 1.0X102 2,7%X10° 1.0%10° 2 7X40°

Ce-141 1.0X10° 2.7X10° 1.0Xt07 2.7%10"

Ce-143 1.0X10° 2.7X40% 1.0X10° 2.7X10°

Ge-144 () - 1.0X107 2.7%10° 1.0X10° 2.7X10°
ICH.248 Californium (98) 1.0X30" 2.7X10™ 1.0x10* 2.7%107

Cf-240 10 2. 7%10" 1.0X10° 2.7X10°

cf250 | 1.0X10" 2.7X10™ 1.0%10* 2.7X107

1251 1.0 2.7X10°" 1.0x10° 2.7X10°

Cr252 1.0X10" 2.7X10°° 1.0X10° 2.7%107

Gt-253 1.0X10° 27X10° 1.0X10° 2.7%10°

Cf-254 10 2,710 1.0X10° 2.7%10° N
136 Chiorine (17) 1.0%10* 2.7%107 1.0%10° 2.7X10° o
Cl-38 1.010' 27%10% 1.0X10° 2.7X10°
iCm240 |Curum(98)  |1.0X107 2.7X10° 1.0X10° 27X10°
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{cm-241 1.0X10° 2.7X10° 1.0x10° 27X40°
Cm-242 1.0X10° 2.7X10" 1.0x10° 2.7X10°
G243 1.0 2.7%10™ 1.0X10° 2.7%40"
Cm-244 1.0X10' 2.7X10™ 1.0%10* 2.7X107
Cm-245 ) 10 2.7X10™ 1.0x10° 2.7X10°
Con-246 10 2.7X10° 1.0X10° 2.7X10°
Cm-247 1.0 2. 74107 1.0X10* 2.7%407
Cm-248 1.0 2710 1.0X10° 2.7X10°
Co-55 Cobalt (27) 1.0X10° 2.7X10°% 1.0x10° 2.7%10°
Co-56 1.0X10’ 2.7%10 1.0X10° 2.7X10° ]
Co-57 1,010 2.7¥10°® 1.0%10° 2.7X10°
Go-58 1.0%10° 2.7%10% 1.0X10° 2.7X10°
Co-58m 1.0x10* 2.1%107 1.0X107 2.7x10°
Co-60 1.0%10 2.7X10"° 1.0X10° 2.7X10°
Cr-51 Chromium (24) 1.0X10° 2.7X10° 1.0X107 2.7X10%
Cs-129 Ceslum (55) 1.0X10% 2.7%10° 1.0X10° 2.7X10°
Cs-131 1.0X10° 2.7X10° 1.0X10° 27X10° N
Cs-132 1.0x10° 2.7X10™ 1.0X10° 2.7X10°
[Cs-134 1.0%10" 2.7%10% 1.0X10° 2.7X107
Cs-134m 1.0X10° 2.7%10° 1.0X10° 2.7X10°
ics135 | ) 1,0%10° 27107 1.0X10° 2.7%10"
Cs-136 1.0%40° 2.7X107° 1.0610° 2.7K10°
5137 (B) o 1.0X10" 2.7X10°° 1.0%10" 2.7X107
Cu-64 Capper (29} 1.0%10° 2.7%10° 1.0X10° 2.7%107
Cu-67 1.0X10° 2.7X10° Troxiet 2.7%10°
Dy-159 Dysprosiurn (66) 1.0%10° 2. 7%10° 1.0%107 2.7%X19"
Dy-165 1.010° 2. 7%10* 1.0X10° 2.7X10°
Dy-186 1.0X10° 27X10° 1.0X10° 2.7%10°
Er-169 Erblum (68) 1.0x10* 2.7%10° 1.0X10’ 2.7%i0°
Er-171 I 1.0X10° 274107 1.0%10° 2.7%10°%
Eu-147 Europlum (63) 1.0X10? 2.7%10° 1.0x10° 2.7X10°
Eu-148 1.0X10' 2.7X10"° 1.0X10° 2.7%40°
Eu-149 1.0X102 2.7X10° Tioxie 2.7%10°
oy 1.0X10" 2.7x10° 1.0X10° 2.7X10°
I’f\:‘;;f“ (long 1.0X10" 27X16™ 1.0X10° 2.7X10°
Ewisz | 1.0X10" 27X10™ 1.0X10° 27xie®
Eu-152m 1.0X10? 2.7X10° 1.0%10° 2.7x10°
|Eu-154 1.0%10" 27X10° 1.0X10° 2.7X10°
Eu-155 ) 1.0X167 2,7X10° 1.0%10° 2.7%10°
Eu-156 1.0x10' 2.7%10% 1.0X10° 2.7X10°
£-18 Fluorine (8) 1.0X10 2.7%40™° 1.0%10 2.7X10°
Fo-52 Iron (26} 1.0%10' 27410 1.0010° 2.7X10°
Fe-65 1.0x10* 2.7%107 1.0X10° 2.7%10°
Fe-58 1.0x10* 2.7X10" 1.0x10° 2.7X10°
Fe-60 1.0X10° 2.7X10" 1.0x10° 2.7X10°
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Ga-67 Gallium (31) 1.0X10° 2.7X10" 1.0);10“ 2.7%10%
Ga-68 1.0X10 2.7X10™ 1.0%10°% 2.7X10°
Ga-72 1.0X10 27X 1.0X10° 2.7X10°
Gd-146 Gadolinium (64) 1.0X10 2.7X107° 1.0X10° 2.7X10°
Gd-148 1.0X10" 2,710 1.o¢10 2.7X407
Gd-153 1,0X107 2.7X10% 1.0X107 2.7%10*
Gd-159 1.0X10° 2.7X40° 1.0%10° 2.7X40°
Ge-68 Gemanium (32) 1,0X10" 2.7X10% 1.0X10° 2.7%X10°
Ge-71 1.0%10* 2.7X107 1,0%10° 2.7X107
Ge-77 1.0X10 274107 1.0X10° 2.7X10®
Hf-172 Hafotum (72) 1.0X10" 2. 7%10™® 1.0X10° 2.7%10°
ME-175 1.0%10* 2.7%10° 1.0X10° 2.7%10°
Hf-181 1.0%10' 2,7X107™° 1.0x10° 27X10°
Hf-182 1.0%10° 2.7X10* 1.0%10° 2.7X10°
Hg-194 Mercury (80) 1.o0x¢1¢' 2.7X10" 1.0X10° 2.7X10°
Hg-196m 1.0X19* 2.7X16° 1.0x40° 27403
Hg-197 1.0X10” 2.7%10" 1.0X40 2.7X10"
Hg-187m 1.0X10° 2.7X107 1.0X10° 2. 7%10%
Hg-203 1.0%10% 2.7X10* 1.0%10° 2.7X10%
Ho-166 Holmium (67) 1.0X10° 2,7%10° 4.0X10° 2.7%10*
Ho-166m 1.0X10 2.7X10"° 1.0X10° 2.7X10°
1123 lodine (53) 1.0X10° 27%10° 1.0X107 2.7X10°
1124 1.0X10" 2744077 1.0X10° 2.7X10°
1125 1.0X10° 2.7%i0° 1.0X10° 2,710
1126 1.0x10° 2.7X10° 1.0x10° _|27x10° |
1129 1.0X10° 2.7¢10°® 1.0X10° 2.7X10°
131 1.0%10° 2.7%10° 1.0%10° 2.7X10°
1132 [1.0x10" 2.7X10™ 1.0X10° 2.7%10°
133 1.0x10' 274107 1.0X10° 2.7X10°%
-134 1.0X10" 2. 7X10°° 1.0%10° 2.7%10°
135 1.0X10 2.7%40° 1.0%10° 2,710
111 Indium (49) 1.0X10° 2.7X10° 1.0X10° 2.7X10°
In-113m 1.0X10% 2.7X10° 1.010° 2.7X10°
In-114m 1.0X10° 2.7X10° 1.0%10° 2.7X10°
In-t18m 1.0X10° 2.7%10° 1.0%10° 2.7X10°
1r-18% kidium {77) 1.0%X10% 2.7X10° 1.0%107 2.7%40*
1190 1.0X10! 2.7X407" 1.0%10° 2.7X10°
15-192 1.0X10" 27510 1.0¢X10* 2.7%107
I-194 1.0X10° 2.7X10° 1.0%10° 2.7X10°
K-40 Potassium (19) 1.0X10° 2.7X10° 1.0%40" 2. 7%10°%
K-42 1.0X10° 2. 7%10° 1.0X16° 2.7X10°
K-43 1.0X10 2.7510" 1.0%10° 2.1x10°
Kr-84 Krypton (36) 1.0%10* 2.7%407 1.0X107 2.7X10°
Kr-85 1.0%10° 2.7X10° 1,0X10° 2.7%107
Kr-85m 1.0X10° 2.7x107 1.0X1 o“’r 2,7%1071
Kr87 1.0X10° 2.7%10° 1.0X10° 2.7%107
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La-137 Lanthanum {57) 1.0%i0° 2.7%10° 1.0X10 2.7%10
La-140 1.0X10' 2710 1.0X10° 2.7%10°
Lu-i72 Lutetium {74) 1,010 2,710 1.0%10° 2.7X10°
tu-173 1.0%107 2,7K10° 1.0X107 2.7%10*
Lod74 1.0X10% 2.7%10° 1.0X10" 2.7%10°
Lu-174m 1.0X10° T27x10° 1.0X10 2.7X10"
Lu-177 1.0X10° 2.7%10" 1.0X10° 2.7X10"
Mg-28 Magnesium (12) 1.0X%0 2710 1.0%10° 2.7x10%
Mn-52 Manganese (25) 1.0x10" 2o 1.0X10° 2.7X10°
Mn-53 1.0%10° 2197 1.0¢10° 274107
Mn-54 1.0X10' 271077 1.0%t0° 2.7X10°
Mn-58 1.0x19" 27X 1.0X10° 2.7X10°
Mo-93 | Molybdenum (42) 1.0X10° 2.7%10° 1.0%10° 2.7X10°
'Mo-99 1.0X10% 2.7%10° 1.0X10° 2.7X10°
N3 Nitrogen (7) 3.0X10° 2.7X10° 1oxiet 2.7%10%
Ng-22 Sodium (14) 1.0X10° 27X10° 1.0X10° A 2.7X10°
Na-24 1.0X10° 27X107° 1.0X10° 2.7%10°
MNb-93m Nicbium {41) 1.0X10* 2.7X407 1.0Xi07 2710
Nb-94 1.0X1¢’ 2, 7610 1.0X10° 2.7%X10°
Nb-95 1.0%10* 271070 1.0X10° 2.7X10°
Nb-97 1.0x10' 2.7X407%° 1.0X10° 2.7%10°
Nd-i47 Neodymium (60) 10X 107 2.7410° 1.0X10° 2.7X40°
Nd-149 1.0%10° 2.7%10° 1.0X10° 2.7X10°
Ni-59 Nickel (28) 1.0X10* 2.7X407 1.0%10° 2.7X10°
NI-63 1.0%10° 2.7x10° 1.0610° 2,707
Ni-65 1.0%40° 2.7X107Y 1.0%10° 2.7%10°
Np-238 Neptunium (93} ‘ 10X10° 2.7%40° 1.0X107 2.7x10
“’f{f’;‘g)“ﬁ {short- 1.0%10° 2.7%10° 1.0%107 2.7%10*
N vzgf’s (fong- 1.0X10? 2.7X10" 1.0X40% 27X10°
Np-237 () 10 27%107 1.0X10° 2.7X10°
Np-239 1.0X10° 2.710° 1.0%10" 2.7%10%
0Os-185 Osmium (76) 1.0%X10’ 2.7¢40™ 1.0X10° 2.7X10°
0s-191 1.0X10 2.7X10° 1.0X10" 27%10
0s-191m 1.0X10° 2 7X10° 1.0X10° 2.7%10"
03-193 1.0X10° 2.7X10° 1.0X50° 2.0
Os-194 1.0X10° 2.7%10° 1.0010° 2.7X10°
p-32 Phosphorus (15) 1.0%40° 2.7x10° 1.0%10° 2.7X10°
P-33 1.0X10° 2.7%10° 1.0%10° 2.7X10°
£a-230 Protactinium (§1) 1.0%10' 27107 1.0X10° 2.7%10°
Pa-231 1.0 2.7x10M 1.0X50° 2.7%10°
Pa-233 1.0%10° 2.7X10° 1.0X10° 2.7X10%
Pb-201 Lead (82) 1.6X10 2.7%10™ 1.0%10° 2,7X10°
Pb-202 1.0%X10° 2.7X10° 1.0X10° 2.7X10°
Pb-203 T roxie? 2.7%10° 1.0X10° 2.7X10°
Pb-205 1.0X10° 2.7%407 1.0X107 2.7%10* )
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Pb210 ()
1.ox10' 2.7X40° T
Pb:212 (h) ‘ OX10 2.7X107
- T 1.0X10 2'7x1 0.10 1 OX =
IPd-103 Palladium (46) 1.0%10° T OX10 2.7X10°
T IXA0 1.0X10° TS
- 1.0x10° 2.7%10° Sl
Pd-109 ' 1.0X10° 2.7X10°
1.0x10° 2.7%10° . 7X10
Pm-143 Promelhium (61} 1.0X10° e 1.0X10 2.7X10°
Pm-144 : 7X10 1.0X10° 27X10°
e 1.0X10 270" . .
Pm-145 = 1.0X10 2,7%10°
1.0x10° 2.7X10° - :
Pm-147 : 1,0%407 27x10"
1.0x10° 26 X1
Pr-148m - : 1.0X10 2.7%40°
1.0X10 2.7%1g™ 5 ' ]
Pm-149 —— . 1.0X10 2.7X10°%
1.0X10° 70" TX10
Pm-151 . 1.0%90° 2.7%10°"
1.0x10° 2.7X10° 3 X190
Po-210 Polonium (84) ; 1.0X10 2.7X10°
o 1.0X10 270107 Y
r-142 Praseodymium (59) 1.0%10° 5 . : 27107
1.0X10° 2.7X107 ; Sl
PL188 Platinum (78) ; - 1.0X10 2.7X10°
1.0X10 2.7%100
Pt"i 91 . 1.0)(103 2 TX -5
1.0x107 2.7X10° 7X10
Pt-193 : 1.0x10° 2.7%10°
1.0x10* TR0 %10
PL-193m - 1.0X10’ 2.7%10°
1.0X10° P TX10
Pt-196m 1O0X10° 3 1.0X10" 2.7%10°
PL197 : - 2.7X40° [1.0x10° 27X10°
— 1.0X10° 2.7X10° 5 Tx10
PL197m Py B 1.0X10 2.7x10°
Pu-236 Plutonium (94) . : 1.0X10° 2.7X10°
1.0X10 2,710
Pu-237 ' 1.ox40* 2.7%107
1.0%10° 2.7%40° 110
Pu-238 : 1.0x10 2.7%X10°
10 2.7X10 X109
Pu-239 . 1.0X10* 2. 1107
- 1.0 2 ?X1()“1 )
Pu-240 ~ 1.0X10* 2.7X107
e 1.0 2.7X10™ 0K '
- 1.0X10° 2 v . 2.7X10°®
Pu-242 L 7X10 1.0X10° 2.7%10°
1.0 27%10" T
Pu-244 : 1.0x10* PP
Ra-2 e 1.0 2.7X1 ot 1.0%10* -
|Ra-223 (b) Radium (88) 1.0X107 ey : 2.7x107
{Re-224 ; X1 1.0x10° 2.7X10°
i 1.0X10 27107 . i
Ra-225 : 1.0X10 2.7X10°
1.0x10° 2.7X10° ;
Re226 : : , 1.0X10 2.7X10°
1.0%10 2.7%10° -
Ra-228 (b} : 1.0X10 ppevrre
1.0X10' 2710 T
Rb-81 Rubldium (37) T 0X10 2.7X10°
1.0X10 2.7X10°7 -
Rb-83 : 1.0X10 2 7X10°5
1.0X10? 2 7X10° g .
Rb-84 - 1.0X10 2.7%10%
L 1.0%10° 2.7 0—1n : o i
Rb-86 g 1.0X10 2 7X10°
_____ 1.0X10° > 7%10° - 0
Rb-87 Toxioh - 1.0X10 2.7X10° ¥
: 2,7X107
Rb{nat) 1.0X10° e 1.0x107 2.7%10*
. ? el 7
Re-184 Rhenjum (75) 1. 0X10" T 1.0X10 2.7%40"*
Reigam it 7X10 1.0X16° 2.7%10°
" -0
Re-186 1.0X10° 2.7X10 1.0X10° 2.7%X10° ]
" e
R8T 2.7X10 1.0X10° 2.7%10°
1.0X10° PETTC n
Re-188 psore: : 1.0x10 2.7%10°
0 2'7 &'l
X1 1.0x10° 2.7X10°
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Re-189 1.0X10° 2.7X10° 1.0X10° 2.7X10°
Re(nat) 1.0%10° 2.7X10° 1.0X10° 2.7X107
Rh-99 Rhodium (45) 1,040’ 2.7X10°° 1.0X10° 27X10° |
Rh-10% _ 1.0X10° 2.7)(19‘s 1.0%107 2710t J
Rh-102 1.0%100 2.7X10™ 1.0%10° 2.7%10°
RR102m T exae? 2.7X16° 1.0X10° 2.7%10°
Rh-103m 1.0X10% ' 2.7X107 1.0X10° 275107
Rh-105 1.0%10% 2.7X10° 1.0X107 2.7%10°%
Rn-222 () |Radon (86) 1.0%10° 2.7X40° 1.0X10° 2.7%10°
Ru-37 Ruthenium (44) 1.0K10% 2.7%10° 1.0X107 2740
Ru-103 1.0X10% - 2.7X10° 1.0X10° 2.7X10°
Ru-105 ' 1.0X10" 27%10™ 1.0X10° 2.7X10°
Ru-106 (b} 1.0X10? 2.7X10° 1.0%10° 2.7X10°
535 Sulphur (16) 1.0X10° 2o’ 1.0x10° 2.7X10°
Sb-122 Antimony (51) 1.0X107 2.7%10° 1.0x10° 2.7X107
Sb-124 1.0X10! 27410 1.0X10° 2.7X10°
5b-125 1.0167 2.7%10° 1.0X10° 2.7%10°
Sb-128 1.0%10! 2754407 1.0X10° 2.7X30°
So-44 Scandlum (21) 1.0040' 2.7X10"° 1.0X10° 2.7%10°
Sc-46 1ox10' 2.7X16™° 1.0X10° 2,7X10°
Sc-47 1.0X10° 2.7X10% 1.0%10° 2.7X40°
Sc-48 1.0%10 2.7%10% 1i.0x10° 2.7%X10°
Sa75 Selanium (34) 1.0K10° 27X10° 1.0X10° Tz27x10°
Se79 | R 10007 2.7%10°
sial Silicon (14} 1.0X10° 2.7X10° 1.0X10° 2.7X10°
Si-32 1.0%10° 2.7X10*® 1.0%10° 2.7x10°
Sm-145 Samarium (62) 1.0X10° ' 2.7%10° 1.0%30" 2.7X10°
Sm-147 [1.0x10" 27107 1.0X10° 2.7x107
Sm-151 1.0X10° 2.7%107 1.0x10° 2.7%10°
Sm-153 1.0X10° 2.7%10° 1.0%10° 2.7%40°
Sn113 1Tin (50) 1.010° 2.7X10° 1.6X107 2.7%10°
Sn-117m 1,0X107 2.7x10° 1.0x10° 2.7X10°
Sn-119m 1o |27%10° 1.0%10" 2.7%10° T
Sn-121m 1.0X10° 2.7X10° 1.0X107 2.7x10°
Sn-123 1.0X10° 2.7%10° 1.0X10° 2.7X10° N
£n-125 T ox10? 2.7X10° T1.ox10° 27x50°
Sn-126 : 1.0%10 ' 2,7X107 1.0X10° 2.7X10°
5r-82 Strontium (38) 1.0X10' 27%10™ 1.0X10° 2.7X10° .
-85 1.0K10% 2.7X40° 1.0X10° 2.7%10°
(Sr-85m 1.0X10? 2.7X10° 1.0X107 27%10°
$r-87m 1.010° 27X10° 1,0X10° 2.7X10°%
5r-89 1.0X10° 2.7%10° 1.0X40° 2.7X10° N
8r-90 () 1.0%10° 2.7X10° 1.0x10* 2,7X107
Sr-91 1.0%10° 2,700 1.0X10° 2.7X10°
Sr-92 1.0%10 2050 1.0¢10° 2.7X10°
T(H-3) Tritlum (1) 1.0X10° “axie® 1,0610° 2.7%10%
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;irfé;)m llong- | rontasum (73) 1.0X10" 2.7X10°7 1.0%10° 2.7%10°
Ta-178 - 1.0X10° 2.7%10° 1.0X10" 2.7X40°
Ta-182 1.0X10" 2.7X107° 1.0%10" 2.7%107
Tb-157 Terbium (65) 1.0X10° 2.7X10°7 Tiox107 2.7%16°
Tb-158 1.0x10" 2.7X10° 1.0%10° 2.7X10°
Th-160 - 1.0X10" 2.7%10" 1.0%10° 27X40°
Te-95m Technetium (43) 1.0X10" 2.7X10° 1.0X10° 27%10°
Tc-98 - 1.0X10" 2.7%10°9 1.0X10° 2.7X10°
Tc-06m 1.0%40? 2.7%40° 1.0%10 2.7X10%
oo | 1.0X10° 27X10" 1.0X10° 2.7%X40°
To-97m 1.0X10° 2.7X10° 1.0X107 2.7x10*
Tc-98 o 1.0X10' 2.7X10° 1.0X10° 2.7X10°
Tc-99 ) 1.010* 2.7X107 1.0X107 2.7X10°
Tesom | | 1 ox10? 2.7X10° 1.0X10" 2.7%10°
Te121 returiwn 52y |1.0%10° 2.7X10°% 1.0%10° 2.7X10%
Toazim 1.0%10° 2.7%10° 1.0X10° 2.7X10°
Te-123m 1.0X10° 2,7X10° 10X10° 2.7%16*
Te425m | 1.0X10° 2.7%10° 1.0X107 27X10"
Te-127 1.0X10° 2.7X10° 1.0X10° 2.7X10°
Te-t27m 1.0x10° 2.7X10° 1,007 2.7%10°
Te-129 1.0X102 2.7X10" 1.0X10° 2.7X10° ]
Te-129m 1.0%10° 2.7X10° 1.0%10° 2.7X10°
Te-131m 1.0X10° 2,740 1.0¢10% 2.7X10°
Ted32 1.0X10 2.7%10° 1.0%10" 2.7%10"
Th-227 Thorium (50) 1.0X10' 27X10™ 1.0X10° 2.7X107
Th-228 (b) 10 2.7%10™ 1.0x10* 2.7%107
Th-229 () 1.0 27%10™ 1.0X10° 2.7%10° O
Th-230 1.0 2.7X107" 1.0Xi0* 2.7%107
Th-231 1.0X10° 2.7X10° 1.0x10’ 2.7%10"
Th232 | h 1.0X10' 2.7%10% 1.0x10* 275107
Th-234 (b) 1.0%10° 2.70° 1.0X10° 2.7440°
Th {nat) (b) 1.0 2.7%30°"" 1.0x10° 2.7%X10°
Ti-44 Titanium (22) | 4.0X10' 27X3G7 1.0X10° 2.7%10°
200 Thatiium (81) 1.0X10' 2.7X10" 1.0X10° 2.7%10°
Ti201 1.0X10° 2.7X10° 1.0x10° 2.7X10°
TI-202 1.0%X10? 2.7X10° 1.0x10° 2.7X10°
11204 1.0X10* 2.7%107 1.0x10* 2.7%107
[Tm-87 Thullum {69) 1.0X10% 27X10° 1.0X10° 27X10°
Tm-170 1.0X10° 27X10° 1.0X10° 2.7X10*
Tm-171 1.0X10° 2.7X10” 1.0%10° 2.7X10°
U-230 {fast Uranium (92) 1.0X1¢' 2.7X101° 1.0410° 2.7X10°
i5:11;!s£;u.'>rption)

{b)(d)

U-230 (medium 1.0X10' 2.7X10™ 1.0X10* 27107
ggforption} (e}

U230 (slow | 1.0X10" 2.7X10°° 1.0X10° T zxte?
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Hing
ab:sorption) i)

1-232 (fast
lung
absorption)
(b))

1.0

2,710

1.0%10°

2.7%10°

£-232 (medium
iung
absorption) (g}

1.0%10*

276167

1.0X10*

2.7X107

U-232 (slow
lung
absarptlon) {f)

1.0x10"

2.7x10™

1.0X10*

2,7X107

U-233 {fast
fung
absorption) (d)

1.0X10

27610

1.0x10"

2.7X107

ung
absorption) (e}

U-233 (medium |

1.0%10%

2.7X10°

1.0X10°

2.710°

U-233 (slow
lung
absorption} {§

1.0x10'

27X10"

1.0¢10°

2.7X10°¢

U-234 {fast
lung
absorption) {)

1.0%10°

2.7X10™°

1.0Xt0"

27107

U-234 (medium
lung
absorption) {g)

1.0X10°

2.7X10°

1.0X10°

2.7X10°

U-234 (slow
lung
ahsorplion) {§

1.0%10'

2.7%407°

1.0X10°

2.7%10°

U-235 (al} jung
absorption
lypes)

(), (). (e).(D

1.0X10°

2710

1.0x10*

2.7X107

U-238 (fast
lung
ahsorption) {d)

1.bX10’

2.7X107"

1.0%X10*

2.7X107

U-236 (medium
lung
absorplion) (g}

1.0X10*

2.7X10°

1.0X10°

2.7%10°

U-236 {slow
lung
absorption) (€

1.0x10"

2.7X10°"

1.0x10*

2.7%X107

U-238 {all flung
absorption
types)
(3.(d)(e).(D

1.0%10

2710

1.0%10

2. 74107

U {nat} (b}

1.0

2.0

1.0X10°

2.7X10°

U {enriched to
20% or less)

@

1.0

2.7%10°"

1.0X10°

2.7X10"

U {dep)

1.0

2. 7%10"

1.0X10°

2 7%10%

V-48

Vanadium (23)

1,010

2.7x101°

1.0%10°

2.7x10°

V-49

1.0%10*

2.7%107

1.0X10° ‘

2,710

W-178

Tungsien (74)

1010

2.7%401°

1.0¢10°

2.7X40°

W-181

1.0X10°

[27x10°

1.0X10°

2.7X10"

W-185

1.0X40"

27107

1.0%107

2.7x10"

W-187

1.0X10°

2.7%10°

1.0X10°

2,7X40°

w-188

1.0X10°

2.7%10°

1.0x10°

2.7%10°

.

Xe-i22

Xenon (54)

4.0X10?

2.7x10*

1.0%i0%

2.7%10°
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Xe-123 T4 ox10? 2,7%107? 1.0%10° 2.7X10?
Xe-127 1.0X10° 27%10° 1.0x10° 2.7X10°
Xe-131m 1.0%10* 27X107 1.0x10* 2.7x107
Xe-133 1.0X10° ~|27x10°  Troxaet 2.7X107
Xe-135 1.0X10° 2.7%10° 1.0X10" 2710
Y-87 Yirium (39) 1.0X10° 27X10™ 1.0%10° 2.7X10°
Y-88 1.0X10' 2.7X107 1.0X10° 2.716°
Y-90 1.0X40° 2.7X10° 1.0X10° 2.7X10%
Y-8 1.0X10° 2.7%10° 1.0X10° 2.7%10°
Yeim o 1.0X10° 27X10° 1.0X10° 2.7X10°
¥-92 1.0%X10° 2.7%10° 1.0X10° 2.7X10°
Y-93 1.0X10° 2.7X10° 1.0X10° 2.7%10°
Yb-169 Yiterbium (70} 1.0X10° 2,2410° 1.0%107 2.7X10
Y0475 1.0X10° 2.7%10° 1.0X107 27%10°
Zn-66 Zinc (30) 1.0X10' 2710 | 1.ox10° 2.7X10°
Zn-59 1.0x10" 2,7X10° o0 2.7%10°
Zn-69m 1.0X10? 2.7%10° 1.0X10° T 2 7x10*
7r88 Zirconium (40) 1.0X10° 2.7%10° 1.0X10° 27X10°
7093 (b) o 1.OX10° 2.7%X10° 1.0X10° 2.7X10°
7195 1.0x10' 2.7%10™ [1.0x10° 2.7%10°
2197 (b) o 1.0%10 2.7%10% 10X10° 2.7%10°
? [Researved)

* Parent nuclides and thair pregeny included in secutar equillbrium ate listed in the following:

Sr-80
Zr-93
Zr-97
Ru-106
Cs-137
Ce-134
Ce-144
Ba-140
Bi-212
Pb-210
Pb-212
Rn-220
Rn-222
Ra-223
Ra-224
Ra-226
Ra-228
Th-226
Th-228
Th-229
Th-nat
Th-234
U-230
U-232
U-235
U-238

$5-7039 (July 2010)

Y-90
Nb-93m
Nb-97
Rh-106

- Ba-137m

La-134

Pr-144

La-140

T1-208 {0.38), Po-212 {0.64)

Bi-210, Po-210

BI-212, T1-208 (0.36), Po-212 (0.64)

Po-216

P0-218, Pb-214, Bi-214, Po-214

Rn-219, Po-215, Pb-211, Bi-211, T1-207

Rn-220, Po-216, Pb-212, Bl-212, T-208(0.36), P0-212 {0.64)

Rn-222, Po-218, Ph-214, BI-214, Po-214, Pb-210, BI-210, Po-210
Ac-228 '

Ra-222, Rn-218, Po-214

Ra-224, Rn-220, Po-216, Pb-212, BI-212, TI-208 (0.36), Pa-212 (0.64)
Ra-225, Ac-225, Fr-221, At-217, Bl213, Po-213, Pb-209

Ra-228, Ac-228, Th-228, Ra-224, Rn-220, Po-216, Pb-212, Bi-242, TI-208 (0.36), Pa-212 (0.64)
Pa-234m

Th-226, Ra-222, Rn-218, Po-214

Th-228, Ra-224, Rn-220, Po-216, Ph-212, Bi-212, T-208 (0.38), Po-212 (0.64)
Th-234

Th-234, Pa-234m
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U-nat
1240 Np-240m
Np-237 Pa-233
Am-242m Am-242
Am-243 Np-239
¢ [Resarvad]

Th-234, Pa-234m, U-234, Th-230, Ra-226, Rn-222, Po-218, Pb-214, Bi-214, Po-214, Pb-210, Bi-210, Po-210

4 These values apply anly to compounds of uranium that take the chemical form of UF,, UQsF; and UQ,{NO;); In both notmal and accident

conditions of transport.

° These values apply only to compounds of uranium that take the chemical form of UOs, UF,, UG, and hexavalent compounds In both normal

and accident conditions of t

ransport.

'These values apply lo ali compounds of uranium other than those specifisd in notes (d) and (e} of this table.
? These values apply to unirradiated vranium only.

TABLE A-3—GENERAL VALUES FOR A; AND A,

Ay Az Activity Activity Activity limits Activity limits
Contents concentration for | concentration for for exempt for exempt
(TBg) (i) (TBq) (Ci) exampt material | exempt material | consignments | consignments
{Bufg) (Cifg) (Ba) (Ci)
Only beta of 1x10"  |27x10° |2x102 [54x10" |1x 10 2.7 x10™ 1x10* 2.7 x107
gamma emilting
radionuclides are
known to be
prasent
Only alpha 2x10"  |84x10° [9x10° |24x10? [1x 107 2.7 x10™ 1x10° 27 %10
amitting '
radionuclides are
known
to be present
No refevant data |1 x10° |27 x10% |9x10°  |24x1067 |1 x 107 2.7 x40 1x10° 27x10°
are avallabie
TABLE A-d—AGTIVITY-MASS RELATIONSHIPS FOR URANIUM
Uranium Enrichment! | Specific Activity
wit % U-235 present TBy/lg Cilg
0.45 1.8x%x10° 8.0x% 107
0.72 28x10* 7.1x107
i 2.8x10° 7.6x 167
1.5 3.7x10° 1.0x10°
5 1.0 %107 27x10°
10 1.8 x107 48x10*°
20 3.7x107 1.0x10°*
38 7.4 %107 2.0x10*
50 9.3 x107 25x%10%
90 22x10* 58x10"°
o3 28x10° 7.0x10°
95 3.4 x 10° 9.1 %107

The figures for uranium include representative values for the aciivity of the uranlum-234 that Is concentrated during the enrichment process.

Authority: T.C.A. §§ 68-202-101 et seq., 68-202-201 et seq., and 4-5-201 et seq.
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